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Widespread use of cannabis



Sources: 
1. Substance Abuse and Mental Health 

Services Administration, 2022. Key 
Substance Use and Mental Health 
Indicators in the United States: Results 
from the 2021 National Survey on Drug 
Use and Health

2. National Conference of State Legislatures



Increasing prevalence of cannabis use in older adults
 -10% of veterans report past 30d use
 -4% of adults >65 yo report past year use 
 -12% of adults 50-80 yo report past year use

Sources: Pravosud et al JAMA Network Open 2025; Han et al JAMA IM 2020; Fernandez et al 
Cannabis and Cannabinoid Research 2024



Outline

• Widespread use of cannabis

• Unregulated, regulated, and medical cannabis 

• Pharmaceutical and botanical cannabinoids

• Cannabis and pain
• Does cannabis work for acute pain
• Does cannabis work for chronic pain?
• Does cannabis affect opioid use and overdoses?

• Cannabis use disorder (CUD) and other adverse events



Unregulated, regulated, and 
medical cannabis 



Unregulated cannabis vs. legal regulated 
cannabis vs. medical cannabis

vs. vs.

Patients are using different products of differing strengths



Unregulated vs. regulated cannabis

Unregulated Regulated

Usually bred to have HIGH (>20%) 
THC content

Available with different THC levels and 
different ratios of THC and CBD; levels 

tested for accuracy
Unknown/untested doses of 

cannabinoids, despite package 
claims

Exact cannabinoid dosing confirmed by 
state-certified labs (most states)

Unknown pesticide, heavy metal, or 
microbial content

Content tested; failures removed from 
market 

Risk of contamination w/other drugs 
(e.g. K2/spice, cocaine)

Content tested; failures removed from 
market

Inconsistent availability of different 
routes of administration

Tinctures, edibles, other non-smoked 
options available



Cannabis policies vary across states 
and the federal government 

 Cannabis is an illegal Schedule 1 drug under U.S. Federal law, but policies differ by state
 Schedule 1: no currently accepted medical use, high abuse potential, lack of accepted 

safety
 While the president has signaled favoring a change to Schedule 3, this has only 

happened so far for state-regulated medical cannabis products
 Despite federal illegality, 40 states + D.C. + 3 territories allow medical cannabis
 Qualifying conditions are different from state to state but most states include:

 Amyotrophic lateral 
sclerosis 

 Cachexia/wasting 
syndromes

 Cancer
 Crohn’s disease/IBD 
 Epilepsy/seizures

 HIV/AIDS
 Multiple 

sclerosis/muscle 
spasticity

 Severe/chronic pain
 PTSD

Any condition deemed clinically 
appropriate by your health care 
provider



Medical cannabis: different states, different laws

State Year Possession limit Home 
cultivation?

Chronic pain 
indication?

California 1996 8 oz usable; 6 mature or 12 
immature plants

Yes Yes

Colorado 2000 2 oz usable, 3 mature and 3 
immature plants

Yes Yes

Hawaii 2000 4 oz usable, 7 plants Yes Yes

Maine 1999 2.5 oz usable, 7 plants Yes Yes

Massachusetts 2012 60 day supply (10 oz) for 
personal use

Yes Yes

Connecticut 2012 2.5 oz usable/month No Selected

New Jersey 2010 2 oz usable/month No No

New York 2014 30-day supply non-
combustible marijuana 

No Yes

Medical products (as well as laws) differ between states
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Pharmaceutical and botanical 
(herbal) cannabinoids



Pharmaceutical cannabinoid 
products 

• Two FDA-approved cannabinoids (pills)
• Dronabinol (trade name: Marinol®)

• Synthetic chemical form THC 
• Used for nausea, appetite stimulation

• Nabilone (trade name: Cesamet® or Canemes®)
• Synthetic cannabinoid agonist, similar to THC

• Non-U.S. approved (used in 29 countries)
• Nabiximols (trade name: Sativex®)

• Oromucosal spray 1:1 THC:CBD
• Derived from herbal cannabis
• Many studies conducted in Europe
• Most common use is MS-associated neuropathy

• Epidiolex (CBD from cannabis) is approved for severe 
childhood epilepsy



Herbal (non-pharmaceutical) routes
of cannabis administration 

Smoking  (joints, pipes) Vaporization (plant or oil) Oromucosal and oral digestive Other

Most common but not recommended Increasingly common, also not 
recommended

Oils, capsules, “edibles” Topicals, 
suppositories

Combustion at high heat produces 
toxic byproducts (e.g. polycyclic 
aromatic hydrocarbons, CO)

Moderate heat, still some release of 
toxic byproducts 

No toxic byproducts No byproducts

Chronic use associated w/pulm sx 
(cough, bronchitis); patients may mix 
with tobacco elevating risk of tobacco-
related illness

Fewer pulmonary symptoms No pulmonary symptoms ?

Rapid onset (<5 min), short duration of 
action (2-4 hr)

Rapid onset (5-10 min), short 
duration of action (2-4 hr)

Oromucosal: short onset 
(15-30 min)
Capsules: Longer onset 
(1-3 hr), longer duration of action 
(6-8 hr)

?

Up to 50% of cannabis lost to “side-
stream” smoke, 
bioavailability 20-40%, often unknown 
ratio of components

Bioavailability likely similar to 
smoked (20-40%) but varies widely, 
often unknown ratio of components

Can assure standardized ratio and 
quantity of THC and CBD 
components through regulated 
market; bioavailability likely 10-
20%; hepatic metabolism

?
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Why do patients seek medical
cannabis certification?

Pain (56.3%)

Anxiety (13.5%)

PTSD (8.4%)

Insomnia (3.4%)

Depression (2%)

Other (16.4%)

Pain (56.3%)

Anxiety (13.5%)

PTSD (8.4%)

Insomnia (3.4%)

Depression (2%)

Other (16.4%)

• Electronic medical record data from CB2 Insights Clinical 
network

• 12 states
• n=61,379

Source: Mahabir et al Journal of Cannabis Research 2020



Cannabis improves pain in animal models
(meta-analysis of 374 studies)

Source: Soliman et al Pain 2021

Cannabis improves pain in humans 
(meta-analysis of 28 studies)

Source: Whiting et al JAMA 2015

Impact of cannabis on pain



• International Association for the Study of 
Pain. Pain Management Center, Chapter 1: 
What is pain? https://www.iasp-
pain.org/resources/toolkits/pain-
management-center/chapter1/

• International Association for the Study of 
Pain. Definitions of Chronic Pain 
Syndromes. https://www.iasp-
pain.org/advocacy/definitions-of-chronic-
pain-syndromes/

• De Vita MJ, Moskal D, Maisto SA, Ansell 
EB. Association of Cannabinoid 
Administration With Experimental Pain in 
Healthy Adults. JAMA Psychiatry. 
2018;75(11):1118–1127. 
https://doi.org/10.1001/jamapsychiatry.201
8.2503
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Dronabinol versus smoked 

cannabis for experimental 

pain

30
daily cannabis smokers

Randomized • placebo-controlled

double-blind • double-dummy

Cold pressor test at 4 °C

Cooper, Comer, Haney.

Neuropsychopharmacology 38, 1984–1992, 2013

01

Threshold = time until pain is first reported

Tolerance = time until the hand is withdrawn

Intensity = subjective pain rating
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THE CLINICAL QUESTION

How do oral THC and smoked 

cannabis differ in their 

analgesic effects? 

Smoked cannabis

Fast onset
Shorter duration
Greater subjective 
effects

Dronabinol

Slower onset
Longer duration
Lower abuse-related ratings

Remember: acute experimentally induced pain 

in cannabis-tolerant, otherwise healthy 

participants is not equivalent to chronic pain.

Cooper, Comer, Haney

Neuropsychopharmacology 38, 1984–1992, 2013



Rigorous laboratory design compared

matched active and placebo routes

03

Population

30 healthy adults

15 women, 15 

men

Daily cannabis 

smokers

Cannabinoids

Smoked cannabis

0.00%, 1.98%, 

3.56% THC

Dronabinol

0, 10, 20 mg

Pain model

Cold pressor test

Left hand in 4 °C 

water

Repeated 

assessments over 

time

Outcomes

Pain sensitivity

Pain tolerance

Pain intensity

Subjective drug 

effects

Cardiovascular 

effects

Double-blind • double-dummy • randomized • placebo-controlled

Cooper, Comer, Haney.

Neuropsychopharmacology 38, 1984–1992, 2013
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Outcome Smoked cannabis vs placebo Dronabinol vs placebo

Pain sensitivity

(time to first pain)
✓ Improved at 3.56% THC ✓ Improved at 20 mg

Pain tolerance

(time to withdrawal)
✓ Improved at 1.98% THC ✓ Improved at 20 mg

Pain intensity

(subjective rating)
✓ Lower at 1.98% and 3.56% ✓ Lower at 20 mg

Cooper, Comer, Haney.

Neuropsychopharmacology 38, 1984–1992, 2013



Strong internal control; 

limited clinical generalizability

07

Strengths

• Randomized, double-blind, double-dummy 

design

• Active and placebo comparisons for both 

routes

• Validated experimental pain model

• Repeated time-course assessment

• Balanced enrollment by sex

Limitations

• Small sample (N=30) of daily cannabis 

smokers (tolerance and expectancy matter)

• Acute dosing of cold pressor pain, not a 

chronic pain syndrome

• No evidence about long-term function, 

disability, or safety

Cooper, Comer, Haney.

Neuropsychopharmacology 38, 1984–1992, 2013



Systematic review and meta-analysis of acute 

cannabinoid exposure in experimental pain

2 

Evidence base

18 placebo-controlled studies

442 healthy adults

Studies published 1974–2016

89% crossover designs

Mean participant age about 27 years

Five distinct outcomes

Pain threshold: when pain begins

Pain tolerance: how long it is endured

Pain intensity: sensory magnitude

Pain unpleasantness: affective response

Mechanical hyperalgesia: sensitization

De Vita MJ, Moskal D, Maisto SA, Ansell EB. Association of Cannabinoid Administration With Experimental Pain in Healthy 

Adults: A Systematic Review and Meta-analysis. JAMA Psychiatry. 2018;75(11):1118–1127



The clearest pooled effect 

was reduced pain unpleasantness

6 

0.186

0.225

0.288

0 00 0 0
0.017

0.093

0

0.1

0.2

0.3

0.4

Threshold Tolerance Unpleasantness Pain intensity Mechanical hyperalgesia

Standardized effect size (Hedges g)

Statistically significant Not statistically significant

Pooled estimates

Pain unpleasantness

g 0.288 (0.104 to 0.472)

Pain tolerance
g 0.225 (0.015 to 0.436)

Pain threshold

g 0.186 (0.054 to 0.318)

Intensity and hyperalgesia: null

A ACUTE

De Vita MJ, Moskal D, Maisto SA, Ansell EB. Association of Cannabinoid Administration With Experimental Pain in Healthy 

Adults: A Systematic Review and Meta-analysis. JAMA Psychiatry. 2018;75(11):1118–1127
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Burden of chronic pain

• Chronic pain (pain lasting >3 m or past the normal time for tissue healing) is common and a major 
cause of decreased quality of life and disability 

• Existing meds provide modest relief with many side effects

• Opioids in particular cause constipation, impaired sleep, & respiratory depression 

• No good quality clinical randomized trials support efficacy of opioid medications for pain lasting 
more than 90 days 

• Despite this, opioid prescriptions for chronic pain increased dramatically in past two decades, and 
this trend has been accompanied by greatly increased levels of prescription opioid overdoses and 
opioid-related deaths

• Pain relief is the most frequent condition reported by medical cannabis patients, nearly 70% 
of NYS medical cannabis patients



Does cannabis work in chronic pain?

 2017 report summarizing health impacts of cannabis and cannabis-
derived products

 Cannabis- or cannabinoid-treated patients more likely to have 
significant reduction in pain symptoms

 Conclusive or substantial evidence that cannabis is effective for 
treating chronic pain

 “While the use of cannabis for the treatment of pain is supported by 
well-controlled clinical trials…. very little is known about the efficacy, 
dose, routes of administration or side effects of commonly used and 
commercially available cannabis products in the U.S.” 

 Also noted substantial evidence of effect in
 Chemotherapy-induced nausea/vomiting
 Spasticity associated with multiple sclerosis 



Smoked cannabis for chronic 
HIV-associated neuropathic pain,
using an experimental model

Five-day inpatient randomized, double-blind, placebo-controlled trial

Study design

55 adults randomized; 50 completed

Painful HIV-associated sensory neuropathy

Stable pain and HIV medications

Prior cannabis experience required

Primary outcome: daily 100-mm pain VAS

Intervention and testing

Smoked cannabis: 3.56% THC

Cannabinoid-extracted placebo

One cigarette three times daily for 5 days

Observed, standardized puff procedure

Embedded heat and capsaicin pain models

(Abrams DI et al Neurology 2007)



• Prospective, blinded placebo RCT
• 55 PLWH with painful sensory 

neuropathy
• Smoked cannabis (4% THC) 

3x/day (n=27)
• Placebo cigarette 3x/day (n=28)

• Primary outcome: daily pain diary 
visual analog scale

• Cannabis group: 34% reduction in 
pain

• Placebo group: 17% reduction in 
pain (p= 0.03)

(Abrams DI et al Neurology 2007)



Smoked cannabis doubled the 

clinically meaningful response rate

52

24

0

10

20

30

40

50

60

Clinically meaningful response

Patients with ≥30% pain reduction (%)

Cannabis Placebo

Primary outcomes

≥30% pain reduction

52% cannabis vs 24% placebo
Risk difference 28%

95% CI 2% to 54%; P = 0.04

Median pain reduction

34% vs 17%; P = 0.03

NNT ≈ 3.6

(Abrams DI et al Neurology 2007)



Systematic review and meta-analysis of 
RCTs of cannabinoids for chronic pain

8 

Evidence base

32 randomized trials

5,174 adults

29 placebo-controlled trials

28 non-cancer pain; 4 cancer pain

Follow-up: 1 to 5.5 months

What the evidence actually covers

30 trials used oral products

2 trials used topical products

No inhaled cannabis trials

Chronic pain defined as ≥1 month

GRADE assessed certainty

Effects translated to meaningful-change 

thresholds

Wang L, Hong PJ, May C, et al. “Medical cannabis or cannabinoids for chronic non-cancer and cancer related pain: a systematic review and meta-analysis of randomised 
clinical trials.” BMJ. 2021;374:n1034



Pain relief on a 10 cm visual analogue scale (VAS) among people living with chronic pain who 
received non-inhaled medical cannabis or cannabinoids versus placebo. 

Li Wang et al. BMJ 2021;374:bmj.n1034

©2021 by British Medical Journal Publishing Group



About 1 in 10 more patients 

achieved meaningful pain relief
Absolute benefit was smaller for sleep and physical functioning

9 

10

6

4

0

2

4

6

8

10

12

Pain relief Sleep quality Physical function

Additional patients achieving MID (%)

Compared with placebo

Pain relief
RD +10% (5% to 15%)
WMD −0.50 cm on 10-cm VAS
Moderate certainty

Sleep quality
RD +6% (2% to 9%)
High certainty

Physical function
RD +4% (0.1% to 8%)
High certainty

Wang L, Hong PJ, May C, et al. “Medical cannabis or cannabinoids for chronic non-cancer 
and cancer related pain: a systematic review and meta-analysis of randomised clinical 
trials.” BMJ. 2021;374:n1034



Dizziness was the largest harm—
and rose with longer exposure

10 

9

28

5 5
3 3

2

0

5

10

15

20

25

30

Dizziness
<3 mo

Dizziness
≥3 mo

Drowsiness Nausea Vomiting Attention Cognition

Risk difference versus placebo (%)

Absolute excess risk
Dizziness

<3 months: +9% v placebo
≥3 months: +28%

Other transient harms

Drowsiness 

Nausea 

Vomiting  

Impaired attention 

Cognitive impairment 

Wang L, Hong PJ, May C, et al. “Medical cannabis or cannabinoids for chronic non-cancer 
and cancer related pain: a systematic review and meta-analysis of randomised clinical 
trials.” BMJ. 2021;374:n1034



SYSTEMATIC REVIEW • 2020

Cannabinoids modestly reduce 

chronic non-cancer pain

Johal et al. • 36 randomized trials • 4,006 participants

1



The review asked a clinically direct question
Benefits and harms of cannabinoids versus placebo for chronic non-cancer pain?

2

PICO

Adults with persistent or recurrent pain 

lasting >3 months

Smoked cannabis, oromucosal sprays, 

and oral cannabinoids

Patient-reported pain and adverse events

Methods

• English-language randomized placebo-controlled trials

• Six databases searched through December 15, 2018

• Pain scales converted to a 0–10 visual analogue scale

• Results pooled at 1–14 days, 2–8 weeks, and 2–6 months

• Cochrane risk-of-bias and GRADE assessment

Johal H, Devji T, Chang Y, et al. Cannabinoids in Chronic Non-Cancer Pain: A Systematic 
Review and Meta-Analysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020;13



The evidence base was broad—

but highly heterogeneous
36 trials generated 43 cannabinoid-versus-placebo comparisons

3

4,006
participants

Across trials published from 2002–

2018

36
randomized trials

22 parallel-group; 14 crossover

3 routes
of administration

18 oral • 14 oromucosal • 4 smoked

Johal H, Devji T, Chang Y, et al. Cannabinoids in Chronic Non-Cancer Pain: A Systematic 
Review and Meta-Analysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020;13



Pain improved by about 
half a point on a 0–10 scale

Weighted mean difference versus placebo; negative values favor cannabinoids

4

1–14 days 2–8 weeks 2–6 months

Mean difference on 0–10 pain scale

Interpretation

1–14 days

−0.54 (95% CI −0.76 to −0.31)

Moderate-quality evidence

2–8 weeks

−0.68 (−0.96 to −0.40)

Low-quality evidence

2–6 months

−0.43 (−0.75 to −0.10)

Low-quality evidence

All pooled differences were <1 
point.

Johal H, Devji T, Chang Y, et al. Cannabinoids in Chronic Non-Cancer Pain: A Systematic 
Review and Meta-Analysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020;13



Adverse events: serious similar, 
others more common

Crude proportions reported across trials

6

3.4

48

3.2

40
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Serious AEs Moderate/minor AEs

Participants reporting adverse events (%)

Cannabinoids Placebo

Common cannabinoid 

adverse effects

Dizziness 31%

Fatigue 15%

Dry mouth 14%

Drowsiness 14%

Nausea 13%

Headache 10%

Johal H, Devji T, Chang Y, et al. Cannabinoids in Chronic Non-Cancer Pain: A Systematic 
Review and Meta-Analysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020;13



Trial quality sharply limits 
confidence in the benefit

Only 3 of 36 trials were judged at low risk of bias
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Risk-of-bias classification What drove the downgrades

• Small, underpowered trials (mean ≈50 
participants per study arm)

• Selective and inconsistent outcome reporting

• Imputation or additional calculations in 21 of 
34 pain comparisons

• Publication bias at 2–8 weeks

• Little evidence in non-neuropathic chronic pain 
or older adults

Johal H, Devji T, Chang Y, et al. Cannabinoids in Chronic Non-Cancer Pain: A Systematic 
Review and Meta-Analysis. Clin Med Insights Arthritis Musculoskelet Disord. 2020;13



Do Cannabis and Cannabinoids Treat Pain? 
Umbrella Review of Meta-Analyses of RCTs 
and Observational Studies  

Source: Solmi et al BMJ 2023



Landmark RCT - cannabis for chronic
low back pain, 2025

50

-Randomized, double-blind, placebo-controlled 

trial (N=820 adults) including:
 Run-in (one week)
 Titration (3 weeks)
 Treatment (12 weeks)
-Dose unit:
 THC 2.5 mg
 CBG 0.1 mg
 CBD 0.02 mg
-Participants:
 Low back pain >3 months
 +/- neuropathy

 Nonopioid analgesics optimized 



The trial addresses the field’s 

most persistent evidence gaps

A well-characterized product in one defined pain condition

10 

Why prior cannabinoid evidence was difficult to 
interpret

Small samples

Short treatment periods

Inconsistent dosing

Heterogeneous pain conditions and outcomes

Variable cannabinoid compositions

What VER-CLBP-001 adds

820 randomized adults

66 sites in Germany and Austria

12-week double-blind placebo comparison

Standardized full-spectrum extract

Long-term extension plus randomized 

withdrawal

The main advance is specificity and internal validity



VER-01 was standardized, THC-rich and individually titrated

One dose unit contained 2.5 mg THC

13 

Investigational product

Full-spectrum Cannabis sativa DKJ127 extract

5% THC, with smaller amounts of CBG and CBD

Chromatographic and spectrometric characterization

Batch-to-batch fingerprint consistency

Dose strategy

Individualized titration over 3 weeks

Maximum: 13 dose units/day

Maximum THC exposure: 32.5 mg/day

Oral administration



RCT Results



Pain improved in both groups; the added benefit was 0.6 points

Change in 0–10 NRS pain intensity after 12 weeks

14 

-1.9

-1.4

VER-01 Placebo

Mean change from baseline

Primary comparison

Mean difference vs placebo

−0.6 NRS points

95% CI −0.9 to −0.3

P < 0.001

Difference favored VER-01 at 

every study week.



Clinically meaningful responses
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Clinical translation

≥30% response

NNT 6.8

PGIC improvement

NNT 4.6

Rescue ibuprofen

10.5 vs 18.3 tablets



Neuropathic low-back pain showed the strongest signal

16 

−1.5
NRS points

VER-01 vs placebo in neuropathic 

subgroup

95% CI −2.2 to −0.9

−7.3
NPSI points

Neuropathic symptom inventory

95% CI −13.2 to −1.3

−0.7
Sleep NRS

Placebo-adjusted improvement

95% CI −1.0 to −0.3



Efficacy comes with substantial early tolerability costs
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VER-01 Placebo

VER-01 produced a reproducible, 

modest analgesic effect with 

meaningful responder, sleep and 

function signals.

The product-specific evidence is 

stronger than the class-wide 

inference.

Early dizziness and discontinuation 

matter clinically. 



Across three evidence levels, cannabinoids alter 
pain experience more consistently than nociception
Experimental mechanism, acute pharmacology and chronic clinical treatment

30 

2018
De Vita + Wang meta-analyses

Cannabis associated with small 

threshold and tolerance effects and 

with reduced unpleasantness; no effect 

on pain intensity

2023
Cooper + Abrams acute lab studies

Smoked/oral THC improved cold-
pressor and other measures in daily 
users

2025
VER-01 phase 3

Modest mean clinical pain benefit with 

stronger responder, sleep and function 

signals

Bottom line: meaningful benefit may occur without a large sensory analgesic effect—and 
results remain product-, dose- and population-specific.



Outline

• Widespread use of cannabis

• Unregulated, regulated, and medical cannabis 

• Pharmaceutical and botanical cannabinoids

• Cannabis and pain
• Does cannabis work for acute pain
• Does cannabis work for chronic pain?
• Does cannabis affect opioid use and overdoses?

• Cannabis use disorder (CUD) and other adverse events



Medical cannabis states have fewer opioid rx’s and 
fewer opioid-related adverse events 

Author Year Population Difference between medical cannabis states and non-medical 
cannabis states

Bradford 2018 Medicare 
prescription drug 
plan enrollees
2010-2015

-14% decrease in opioid prescriptions in states with medical cannabis 
dispensaries
-7% decrease in opioid prescriptions in medical cannabis states with 
home cultivation

Wen 2018 Medicaid fee-for-
service enrollees
2011-2016

-10% decrease in opioid prescriptions in medical cannabis states
-8% reduction in non-opioid pain medications

Shi 2017 All hospital 
inpatients
1997-2014

-23% reduction in hospitalizations related to opioid 
dependence/abuse in medical cannabis states
-13% reduction in opioid overdose deaths in medical cannabis states

Liang 2018 Medicaid enrollees -30% reduction in opioid prescriptions in medical cannabis states
-29% reduction in Medicaid spending in medical cannabis states

Ecological data



NYS opioid dosing decreased among patients 
who started medical cannabis

Sourced: Nguyen et al JAMA Network Open 2023, Slawek et al JAMA IM 2026

Oromucosal



The Bronx MEMO cohort adds real-world 
evidence on opioid-treated chronic pain

Prospective observational study embedded in New York’s medical 

cannabis program

19 

Who was studied

204 adults with chronic pain

Newly certified for medical cannabis

Recruited at Montefiore and nearby Bronx 

dispensaries

Mean age 56.8 years; 55% women

Baseline pain severity 6.6/10

What was tracked

18 months of prospective follow-up

Dispensary-reported medical cannabis 

coverage

NYS prescription-monitoring data

Monthly prescribed opioid dose in MME

Models adjusted for changing confounders, 

including unregulated cannabis use

This study evaluates opioid receipt in clinical practice—not cannabinoid analgesic efficacy 
versus placebo.



Opioid dispensing declined over 18 months, 

with a small cannabis-associated decrement

Mean prescribed opioid dose in the observational MEMO cohort

20 

73.3

57.4
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Baseline Month 18

Mean daily prescribed opioid dose (MME)

Adjusted association

A 30-day medical cannabis supply 
was associated with

−3.53 MME/day

95% CI −6.68 to −0.04
P = 0.03

Association does not prove 
substitution or causality.



The Bronx cohort extends the evidence chain—but answers a different question

23 

MECHANISM

De Vita meta-analysis

Small effects on 

threshold, tolerance 

and unpleasantness

No pooled pain-
intensity effect

ACUTE RESPONSE

Cooper, Abrams lab studies

Reported (subjective) pain 

changed more than cold-

pressor threshold or 

tolerance (objective)

CLINICAL EFFICACY

VER-01 phase 3

Modest placebo-
adjusted chronic 
low-back-pain 
benefit

Product-specific RCT

REAL-WORLD USE

Slawek MEMO cohort

More cannabis 

coverage associated 

with slightly lower 

opioid receipt

Not randomized

Convergence is suggestive, not interchangeable: each design supports a different claim and 
carries different causal limits.



Outline

• Widespread use of cannabis

• Unregulated, regulated, and medical cannabis 

• Pharmaceutical and botanical cannabinoids

• Cannabis and pain
• Does cannabis work for acute pain
• Does cannabis work for chronic pain?
• Does cannabis affect opioid use and overdoses?

• Cannabis use disorder (CUD) and other adverse events



Cannabis use disorder (CUD) and 
other adverse events



Cannabis Use Disorder

Sources: Volkow et Al NEJM 2014, Hasin et al Am J Psych 2022



Heart Disease

• -Population‐based, 
cross‐sectional study of 2016 to 
2020 data

• -Past 30d cannabis use associated 
with MI, stroke, and composite 
outcomes of CHD, MI, and stroke 
in adults 18-74

• -Results not replicated in other 
population-based studies but 
caution is warranted

Source: Jeffers at al Jour Am Heart Assn 2024



Mental Health

• -U.S. population‐based, prospective 
observational cohort study

• -2001 to 2004 data
• -Cannabis use in Wave 1 associated with 

substance use disorders in Wave 2
Source: Blanco at al JAMA Psych 2016



Cannabis Withdrawal
• Occurs reliably following a 

specific time course with 
cessation of use

• Transient
• Ameliorated by re-

administration of cannabis
• Clinically significant

• Requires presence of >3 of 7 
symptoms developing within 7 d 
of reduced cannabis use

• Irritability
• Anxiety
• Sleep disturbance
• Appetite disturbance
• Restlessness
• Depressed mood
• Somatic symptoms (e.g. HA, 

N/V, abd pain, sweating)



Cannabis Withdrawal
• Typically occurs 24-48 hrs after cessation
• Early symptoms differ from late symptoms
• Prevalence of 47% among persons with 

regular cannabis use with notable 
differences:

• General populations: 16%
• Outpatients: 54%
• Inpatients: 87%

• No medications currently approved to 
manage the cannabis withdrawal syndrome 
and no medications have been shown to be 
effective

• Short term symptomatic medications should 
be used to improve patient comfort by 
treating anxiety, nausea, and sleep 
disturbances

Sources: Connor et al, Addiction, 2021; Bahji et al JAMA Network Open 2020



Final thoughts

• Cannabinoids produce small average improvements in some chronic-pain conditions, 
with substantial variation by product, pain phenotype, and patient. 

• Experimental acute-pain effects are inconsistent with generally greater improvements 
in pain unpleasantness and tolerance and smaller improvements in pain threshold and 
intensity, compared to placebo.

• Limited epidemiological data show fewer opioid prescriptions and opioid-related 
morbidity in states with medical cannabis, but these associations are ecological. 

• Cannabis has short and long term adverse effects
• Among those who are using, counsel abstinence or avoidance of daily/chronic use 

to patients<25, in pregnancy, and with unstable heart disease or mental health 
conditions

• Among those who are using, promote harm reduction by advising about source of 
cannabis, mode of use, dosage and titration
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