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* Widespread use of cannabis
* Unregulated, regulated, and medical cannabis
* Pharmaceutical and botanical (herbal) 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
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Widespread use of cannabis
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No public cannabis access
program

Adult & medical use regulated
program

Adult use only, no medical
regulated program

Comprehensive medical cannabis
program

CBD/low THC program

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

MNCSL
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Unregulated cannabis vs. legal regulated — Massachusetts General Hospital
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Unregulated Regulated

Usually bred to have HIGH (>20%)  Available with different THC levels and
THC content different ratios of THC and CBD; levels
tested for accuracy

Unknown/untested doses of Exact cannabinoid dosing confirmed by
cannabinoids, despite package state-certified labs (most states)
claims

Unknown pesticide, heavy metal, or Content tested; failures removed from
microbial content market

Risk of contamination w/other drugs Content tested; failures removed from
(e.g. K2/spice, cocaine) market

Inconsistent availability of different  Tinctures, edibles, other non-smoked
routes of administration options available



Cannabis policies vary across states —

=5 Massachusetts General Hospital

and the federal government g e e ene

» Cannabis is anillegal 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 HIV/AIDS

sclerosis Multiple Any condition deemed clinically
gf',fé’r%’gg g asting gggesrgg;f;m uscle apprprriate by your health care
Cancer Severe/chronic pain provider

Crohn’s disease/IBD PTSD

Epilepsy/seizures



Medical cannabis: different states, different laws = Massachusetts General Hospital
== Founding Member, Mass General Brigham

Psychiatry Academy

Possession limit Home Chronic pain

cultivation? indication?

California 1996 8 0z usable; 6 mature or 12 Yes Yes
immature plants

Medical products (as well as laws) differ between states

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 Yes Yes
personal use

Connecticut 2012 2.5 o0z usable/month No Selected

New Jersey 2010 2 oz usable/month No No

New York 2014  30-day supply non- No Yes

combustible marijuana
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Pharmaceutical cannabinoid I e s o e

d t Psychiatry Academy
mmh NDC 0591-3591-60
* Two FDA-approved cannabinoids (pills) W:W —
« Dronabinol (trade name: Marinol®) AR i s o
* Synthetic chemical form THC g;ggg?ggg' il | capsules S
* Used for nausea, appetite stimulation
* Nabilone (trade name: Cesamet® or Canemes®) S — %«l moema (G
. .. . .. Dronabinol
* Synthetic cannabinoid agonist, similarto THC UIEAE Soculs
60 Capsules (-] ]
* Non-U.S. approved (used in 29 countries) i

* 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

L EPIDIOLEX® © (cannab |
. Eﬁldlolex (CBD from cannabis) is approved for severe . i 100mglml0ralSolUﬁ°" M |

ildhood epilepsy
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Smoking (joints, pipes) Vaporization (plant or oil) Oromucosal and oral digestive m
Most common but not recommended Increasingly common, also not Oils, capsules, “edibles” Topicals,
recommended suppositories
Combustion at high heat produces Moderate heat, still some release of No toxic byproducts No byproducts
toxic byproducts (e.g. polycyclic toxic byproducts

aromatic hydrocarbons, CO)

Chronic use associated w/pulm sx Fewer pulmonary symptoms No pulmonary symptoms ?
(cough, bronchitis); patients may mix

with tobacco elevating risk of tobacco-

related illness

Rapid onset (<5 min), short duration of  Rapid onset (5-10 min), short Oromucosal: short onset ?
action (2-4 hr) duration of action (2-4 hr) (15-30 min)

Capsules: Longer onset

(1-3 hr), longer duration of action

(6-8 hr)
Up to 50% of cannabis lost to “side- Bioavailability likely similar to Can assure standardized ratioand ?
stream” smoke, smoked (20-40%) but varies widely, quantity of THC and CBD
bioavailability 20-40%, often unknown  often unknown ratio of components components through regulated
ratio of components market; bioavailability likely 10-

20%; hepatic metabolism
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Smoking (joints, pipes)

Most common but not
recommended

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

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

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

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

Rapid onset (5-1~
duration of actio

Bioavailability lik
smoked (20-40%
widely, often unk
components



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=sFMPiZkypYCCaM&tbnid=uPcuh7Ev0FX2CM:&ved=0CAUQjRw&url=http://www.theweedblog.com/the-difference-between-indica-and-sativa-marijuana-plants/&ei=ZWJiU_KqMJagyAS2y4CgAw&bvm=bv.65636070,d.aWw&psig=AFQjCNFkuA-WKTOA3OPg138w8mg6Gf6DuA&ust=1399042983492060

Smoking (joints, pipes)

Most common but not
recommended

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

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

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

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

Up to 50% of cannabis lost to “side-
stream” smoke,

bioavailability 20-40%, often
unknown ratio of components

Vaporization (plant or oil) E

Increasingly common, also not
recommended

Moderate heat, still some release
of toxic byproducts

Fewer pulmonary symptoms

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

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

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

Jt not Increasingly common, also not Oils, capsules, “edibles” Topicals,

. ‘ sommended suppositories
. . iderate heat, still some release  No toxic byproducts No byproducts

. ‘oxic byproducts
) MEDICAL MARLIUANA wver pulmonary symptoms No pulmonary symptoms ?

From the experts at Columbia Care

High THC
High THC 9.5 mg THC | pe

Low CBD 0.5 mg C8D | chew
12 COUNT

Oromucosal: short onset ?
— , (15-30 min)
RX it i Capsules: Longer onset
(1-3 hr), longer duration of
L | action (6-8 hr)

= - ‘ Can assure standardized ratio ~ ?
Y and quantity of THC and CBD
components through regulated
wmaromcs i : market; bioavailability likely 10-
20%; hepatic metabolism

CANNARIS SOFTGELS
3 Cownt
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Why do patients seek medical 5 Massachusetts General Hospita
cannabis certification?

 Electronic medical record data from CB2 Insights Clinical
network

* 12 states

* n=61,379

Psychiatry Academy

Other (16.4%)

® Pain (56.3%)

Depression (2%)
Insomnia (3.4%) \ ® Anxiety (13.5%)

PTSD (8.4%) Insomnia (3.4%)

Pain (56.3%
( 0 ® Depression (2%)

® Other (16.4%)

Anxiety (13.5%)

Source: Mahabir et al Journal of Cannabis Research 2020
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Favors : Favors

Model Type ' Placebo ~ Cannabinoid

Heat injury
Capsaicin
Migraine
Inflammmation
Post-operative
HIV

Formalin
Nerve injury
Visceral inflammation
Cancer
Diabetes

1
1
. 3 : _i_._
Chemotherapy - o
Antiretroviral — ‘
Burn injury - <>

[ | | 1
-4 -2 0 2 4 T LI B T T T T T

SMD Effect Size 0.2 1.0 10

. — : Odds Ratio (95% Cl)
Cannabis improves pain in animal models bis i ininh
(meta-analysis of 374 studies) Cannabis IMproves pain in numans

Source: Soliman et al Pain 2021 (meta-analysis of 28 studies)
Source: Whiting et al JAMA 2015

,A

¢+mnnﬂﬂ++ﬁ

A
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Duration matters—but the deeper difference is function, mechanism, and treatment goal.
ACUTE PAIN seconds to =3 months CHRONIC PAIN ~3 maninz of
® Primary raks ® Primary role
A protective warning of actual or threatened tissue injury May no longer be prolective; pain can become the dominant
cimical prablem
. Et_erngtiqni/ll Associatio? éor tthe Séﬁdytof ]
ain. Pain Management Center, Chapter 1:
B LT What is pain? htt%s://wwyv.iasp- P
Tracks injury and healing: usually diminishes a= the cuse May persisi beyond healing and reflect nocicepiive, pain.org/resources/toolkits/pain-
: = P T Py management-center/chapter1/
resolves neuropathic, or nociplastic mechansms
* International Association for the Study of
® Treatment goal # Treatment goal Pain. Definitions of Chronic Pain
Syndromes. https://www.iasp-
Treat the cause and provide short-4erm symptom relef Restore funcion and quality of §fe through indridualized pain.org/advocacy/definitions-of-chronic-

mulimodal care 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. )

WY THIS MATTERE A drug's effect on brief, exparimentally Induced pain does not establish eMectivensas for chronkc clinical itps:/ldoi.org/10.1001/jamapsychiatry. 201

pain.
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Dronabinol versus smoked 30
cannabis for experimental daily cannabis smokers
pain Randomized « placebo-controlled

double-blind *« double-dummy

Cold pressor test at 4 °C

Threshold = time until pain is first reported
Tolerance = time until the hand is withdrawn
Intensity = subjective pain rating

Cooper, Comer, Haney.
Neuropsychopharmacology 38, 1984-1992, 2013



= Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy
THE CLINICAL QUESTION
Smoked cannabis Dronabinol
How do oral THC and smoked
cannabis differ in their Sty chet ot A8
an al g e Sl c eff e ct s? Greater subjective Lower abuse-related ratings
: effects

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 ity Massachusetts General Hospital

. == Founding Member, Mass General Brigham
matched active and placebo routes Psychiatry Academy

Double-blind * double-dummy ¢ randomized ¢ placebo-controlled

Population Cannabinoids Pain model Outcomes
30 healthy adults Smoked cannabis Cold pressor test Pain sensitivity
15 women, 15 0.00%, 1.98%, Left hand in 4 °C Pain tolerance
men 3.56% THC water Pain intensity
Daily cannabis Subjective drug
smokers Dronabinol Repeated effects

0, 10, 20 mg assessments over Cardiovascular

time effects

Cooper, Comer, Haney.
Neuropsychopharmacology 38, 1984-1992, 2013
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Outcome Smoked cannabis vs placebo Dronabinol vs placebo
Pain sensitivity 0
(time to first pain) v Improved at 3.56% THC v Improved at 20 mg
Pain tolerance 0
(time to withdrawal) v Improved at 1.98% THC v Improved at 20 mg
el L) v Lower at 1.98% and 3.56% v Lower at 20 mg

(subjective rating)

Cooper, Comer, Haney.
Neuropsychopharmacology 38, 1984-1992, 2013



Strong internal control;
limited clinical generalizability

Strengths

« Randomized, double-blind, double-dummy
design

» Active and placebo comparisons for both
routes

- Validated experimental pain model

* Repeated time-course assessment

« Balanced enroliment by sex

Cooper, Comer, Haney.
Neuropsychopharmacology 38, 1984-1992, 2013

= Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

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



Systematic review and meta-analysis of acute 7 Massachusetts General Hospital
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Evidence base
Five distinct outcomes

18 placebo-controlled studies _ _ _
442 healthy adults Pain threshold: when pain begins

Studies published 1974-2016 Pain tolerance: how long it is endured
89% crossover designs Pain intensity: sensory magnitude

Mean participant age about 27 years Pain un.pleasantness:l affectlyg re.sponse
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



0.4

0.3

0.2

0.1

The clearest pooled effect
was reduced pain unpleasantness

Standardized effect size (Hedges Q)

0.288

0.225

0.186

0.017
0 0 0 0

Threshold Tolerance Unpleasantness Pain intensity

| Statistically significant Not statistically significant

0.093

0

Mechanical hyperalgesia

= Massachusetts General Hospital

== Founding Member, Mass General Brigham
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Pooled estimates

Pain unpleasantness
g0.288 (0.104t0 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

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

mghcme.org
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* Does cannabis work for chronic pain?
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Burden of chronic pain Poychiatry Academy

* 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
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Does cannabis work in chronic pain?

gl » 2017 report summarizing health impacts of cannabis and cannabis-
e derived products

NS S AEPRRELS » Cannabis- or cannabinoid-treated patients more likely to have

of Cannabis and

Cannabinoids significant reduction in pain symptoms
B TN » Conclusive or substantial evidence that cannabis is effective for
treating chronic pain

P “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 an
commercially available cannabis products in the U.S.”

P Also noted substantial evidence of effectin
» Chemotherapy-induced nausea/vomiting

The National Academics of P Spasticity associated with multiple sclerosis
SCIENCES - ENGINEERING - MEDICINE




Smoked cannabis for chronic - Macsachusetts General Hosoital
HIV-associated neuropathic pain, L1 Founding Member ass GeetalBrgham
using an experimental model Psychiatry Academy

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

Study design
Intervention and testing

55 adults randomized; 50 completed _
Painful HIV-associated sensory neuropathy Smoked cannabis: 3.56% THC
Stable pain and HIV medications Cannabinoid-extracted placebo
Prior cannabis experience required

Primary outcome: daily 100-mm pain VAS

One cigarette three times daily for 5 days
Observed, standardized puff procedure
Embedded heat and capsaicin pain models

(Abrams DI et al Neurology 2007)
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- Prospective, blinded placebo RCT | inpaten |
. 55 PLWH with painful sensory e (R | et | ot e
neuropathy
- Smoked cannabis (4% THC) o0~ W\i
3x/day (n=27) 50 -
- Placebo cigarette 3x/day (n=28) 40 -
- Primary outcome: daily pain diary
visual analog scale 30 1
- Cannabis group: 34% reduction in 20 -
o - 101 ZCarnan
- Placebo group: 17% reductionin ool adission o icmete e tostciareto
pain (p=0.03) 0 - — L B — —

-8-7-6-5-4-3-2-11 2 3 456 7 8 9 101112
Study Day

(Abrams DI et al Neurology 2007)

mghcme.org




Smoked cannabis doubled the
clinically meaningful response rate

Patients with 230% pain reduction (%)
60

52

50

40

30

24

20

10

Clinically meaningful response

m Cannabis Placebo

(Abrams DI et al Neurology 2007)

mghcme.org

= Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

Primary outcomes

230% pain reduction

52% cannabis vs 24% placebo
Risk difference 28%

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

Median pain reduction
34% vs 17%; P = 0.03

NNT = 3.6




Systematic review and meta-analysis of = Massachusetts General Hospital

RCTs of cannabinoids for chronic pain

Evidence base

32 randomized trials

9,174 adults

29 placebo-controlled trials

28 non-cancer pain; 4 cancer pain
Follow-up: 1 to 5.5 months

thebmj Research ~  Education v News&Views~ Campaigns~ Jobs~

Yvgeniy Oparin, tesident 1,Chris | Hong. resident ¢, Btian Y Hong, resident 7. Mahmood Aminil ari, doctoral student 23,

nt %, Harsha Shanthanna, anestht
Suneel Upadhye. as: rofessor® 11, Mark A Ware, pain spe

rand professor 13,Racheiie Bucl

Thomas Agotitsas, general intetnist and assistant professor3 15 Jason W Busse, associate professor 1231617

Author affiliations v

Cerrespendence to: Li Wang wanglil{@mcmaster.ca, Twitter: (dlwang246
Accepted 5 March 2021

Abstract
Objective To determine the benefits and harms of medical cannabis and cannabinocids for chronic pain.
Design Systematic review and meta-analysis.

Data sources MEDLINE, EMBASE, AMED, PsycInfo, CENTRAL, CINAHL, PubMed, Web of Science, Cannabis-
Med, Epistemonikes, and trial registries up to January 2021.

ealantinm Dandnmicad rlininal triale af madiral rannshic ar rannahinaids varene any nAn_rannahic

1
== Founding Member, Mass General Brigham

Psychiatry Academy

What the evidence actually covers

30 trials used oral products

2 trials used topical products

No inhaled cannabis trials

Chronic pain defined as 21 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
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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.

ll

C group Placebo group
Study Mean SD No Mean SD No Mean difference, Weight Mean difference,
1V, random (95% CI) (%) IV, random (95% CI)

Chronic non-cancer pain ;.
Rog et al 2005 -265 190 33 -144 199 32 0-:—— ‘ ‘ 328 -1.21(-2.15t0-0.27)
Blake et al 2006 -220 194 31 -140 171 27 —1:-0——-;— 330 -0.80(-1.74t00.14)
NCT00710424 2006 -1.67 213 146 -155 209 148 ' * 4.97 -0.12(-0.60 t0 0.36)
Pinsger et al 2006 -1.90 230 21 -1.00 133 21 > — 272 -0.90(-2.04t00.24)
Wissel et al 2006 -200 257 12 000 264 12 * . 118 -2.00(-4.09 t0 0.09)
Nurmikko et al 2007 -148 226 63 -052 209 62 —— ‘ 438 -0.96(-1.59t0-0.33)
Skrabek et al 2008 -204 245 15 -061 158 18 —0—;—-— 204 -1.43(-2.87t00.01)
Selvarajah etal 2010 <250 201 15 -310 227 14 :——*—0—— 182 0.60(-0.96t0 2.16)
Cobellisetal 2011 -531 118 21 -250 123 20 —_— y (1 399 -2.81(-3.55t0-2.07)
Novotnaetal 2011 -001 206 124 -051 206 117 : s 4.83 0.50(-0.02to 1.02)
Toth etal 2012 -3.00 159 13 -110 164 13 —0—:— : 245 -1.90(-3.14t0-0.66)
Zajicek et al 2012 -1.20 260 143 -030 240 134 —:0— 4.56 -0.90(-1.49 t0-0.31)
Langford et al 2013 193 194 167 -176 195 172 | 507 -0.17(-0.621t00.28)
Murina et al 2013 -360 141 10 -390 133 10 255 0.30(-0.90to 1.50)
Serpell etal 2014 NR NR 73 NR NR 89 452 -0.48(-1.08t00.12)
Andresen etal 2016 -0.50 157 28 -070 156 30 3.74 0.20(-0.61t01.01)
Germiniet al 2017 -0.50 150 7 051 165 7 1.68 0.01(-1.641t01.66)
Schimrigk et al 2017 -1.92 201 105 -181 194 104 484 -0.11(-0.63t00.41)
de Vries et al 2017 -1.60 208 21 <190 214 29 260 0.30(-0.88to 1.48)
Hunter et al 2018 273 294 211 -237 294 103 4.66 -0.37(-0.93t00.19)
van Amerongenetal 2018 -1.02 106 12 -022 106 12 3.59 -0.81(-1.66t00.04)
Markova et al 2019 -320 218 S3 -180 218 S3 3.66 -1.40(-2.23t0-0.57)

2020 za : a5

Subtotal: P<0.001; ’=74.9% E’ 77.93 -0.63(-0.96 to -0.29)

T —
Portenoy et al 2012 -117 182 268 -008 182 91 E —20—‘ 557 -0.31(-0.61t00.00)
Fallon et al 2017 NR NR 199 NR NR 198 : —iO— 5.59 0.12(-0.18 t0 0.42)
Fallon et al 2017 NR NR 103 NR NR 103 ' —0‘— 527 -0.02(-0.42t00.38)
Lichtman et al 2018 NR NR 199 NR  NR 198 | e 5.64 -0.16(-0.44t00.12)

Subtotal: P=0.249; 1’=27.2% : - 2207 -0.10(-0.28 t0 0.09)

Overall: P<0.001; I’=75.0% | - 100.00 -0.50 (-0.75 to -0.25)

-4 3 -2 a 0 1 2
Favours cannabis Favours placebo

IV = inverse variance; random = random-effects model; NR = arm-level data not reported

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

©2021 by British Medical Journal Publishing Group
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About 1 in 10 more patients = Massachusetts General Hospital

== Founding Member, Mass General Brigham

achieved meaningful pain relief Psychiatry Academy

Absolute benefit was smaller for sleep and physical functioning

Additional patients achieving MID (%)
2 Compared with placebo

Pain relief
RD +10% (5% to 15%)

10

10

8 WMD -0.50 cm on 10-cm VAS
Moderate certainty

6

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

. 4 High certainty
Physical function

, RD +4% (0.1% to 8%)
High certainty

0

Pain relief Sleep quality Physical function

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

mghcme.org




Dizziness was the Iargest harm— = Massachusetts General Hospital

== Founding Member, Mass General Brigham

and rose with longer exposure Psychiatry Academy

Risk difference versus placebo (%)

30 28
Absolute excess risk
o5 Dizziness
<3 months: +9% v placebo
20 >3 months: +28%
15
Other transient harms
10 9 Drowsiness
Nausea
5 ° ° 5 5 Vomiting
. . 2 Impaired attention
0 - - [ ] Cognitive impairment
Dizziness Dizziness Drowsiness Nausea Vomiting Attention Cognition
<3 mo =3 mo

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

mghcme.org
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Volume 13, 2020 @SAGE
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Review

Cannabinoids in Chronic Non-Cancer Pain: A
Systematic Review and Meta-Analysis

Herman Jull:lll, Tahira Devjiz,Yaping Chang | :, Jonathan SimnneJ, Christopher
Vannabouathong | 2, and Mohit Bhandari

Johal et al. « 36 randomized trials * 4,006 participants

Cannabinoids modestly reduce
chronic non-cancer pain



The review asked a clinically direct question = Massachusetts General Hospital

== Founding Member, Mass General Brigham
Benefits and harms of cannabinoids versus placebo for chronic non-cancer pain? Psychiatry Academy

PICO

Methods
Adults with persistent or recurrent pain
lasting >3 months « English-language randomized placebo-controlled trials

* Six databases searched through December 15, 2018

Smoked cannabls, oromucosal sprays, * Pain scales converted to a 0—10 visual analogue scale

and oral cannabinoids
* Results pooled at 1-14 days, 2—8 weeks, and 2—6 months

. . » Cochrane risk-of-bias and GRADE assessment
Patient-reported pain and adverse events

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

mghcme.org




The evidence base was broad—
but highly heterogeneous

36 trials generated 43 cannabinoid-versus-placebo comparisons

4,006 36

participants randomized trials
Across trials published from 2002— 22 parallel-group; 14 crossover
2018

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

mghcme.org
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3 routes

of administration

18 oral * 14 oromucosal * 4 smoked




Pain improved by about 5 Massachusetts General Hospital

== Founding Member, Mass General Brigham

half a point on a 0—10 scale Psychiatry Academy

Weighted mean difference versus placebo; negative values favor cannabinoids

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

mghcme.org




Adverse events: serious similar,
others more common

Crude proportions reported across trials

Participants reporting adverse events (%)
60

50

40
40

30
20

10
3.4 3.2

I
0

Serious AEs Moderate/minor AEs

m Cannabinoids Placebo

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

mghcme.org
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Common cannabinoid
adverse effects

Dizziness 31%
Fatigue 15%
Dry mouth 14%
Drowsiness 14%
Nausea 13%
Headache 10%




Trial quallty sharply limits = Massachusetts General Hospital

== Founding Member, Mass General Brigham

confidence in the benefit Psychiatry Academy

Only 3 of 36 trials were judged at low risk of bias

Risk-of-bias classification What drove the downgrades

30

« Small, underpowered trials (mean =50
participants per study arm)

25

20 - Selective and inconsistent outcome reporting

15  Imputation or additional calculations in 21 of
34 pain comparisons

10
» Publication bias at 2—8 weeks

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

Low Moderate High

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

mghcme.org
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Author, year Cannabinoid
specific exposure

Chronic pain

Mucke 2018 CBM Psyc

Stockings 2018 CBM

Stockings 2018 CBM Pain, ct

Andreae 2015 Cannabis (inhald) P
Multiple sclerosis

Da Rovare 2017 Cannabiods

Da Rovare 2017 Cannabiods
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Da Rovare 2017 Cannabiods

Torres-Moreno 2018 CBM F

Torres-Moreno 2018 CBM Spas
Inflammatory bowel disease
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Noori 2021 CBM
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Hauser 2019 CBl I
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ABSTRACT

OBJECTIVE

To systematically assess credibility and certainty of
associations between cannabis, cannabinoids, and
cannabis based medicines and human health, from
observational studies and randomised controlled
trials (RCTs).

DESIGN
Umbrella review.

DATA SOURCES
PubMed, Psychinfo, Embase, up to @ February 2022,

ELIGIBILITY CRITERIA FOR SELECTING STUDIES
Systematic reviews with meta-analyses of
observational studies and RCTs that have reported
on the efficacy and safety of cannabis, cannabinoids,
or cannabis based medicines were included.
Credibility was graded according to convincing, highly
suggestive, suggestive, weak, or not significant
(observational evidence), and by GRADE (Grading

of Recommendations, Assessment, Development
and Evaluations) (RCTs). Quality was assessed with
AMSTAR 2 (A Measurement Tool to Assess Systematic
Reviews 2). Sensitivity analyses were conducted.

LIl T &

RCTs=51) (AMSTAR 2 high 33, moderate 31, low

32, or critically low 5). From RCTs supported by high
to moderate certainty, cannabis based medicines
increased adverse events related to the central
nervous system (equivalent odds ratio 2.84 (95%
confidence interval 2.16 to 3.73)), psychological
effects (3.07 (1.79 to 5.26)), and vision (3.00 (1.79 to
5.03)) in people with mized conditions (GRADE=high),
improved nausea/vomit, pain, spasticity, but
increased psychiatric, gastrointestinal adverse event,
and somnolence among others (GRADE=moderate).
Cannabidiol improved 50% reduction of seizures
(0.59 (0.38 to 0.92)) and seizure events (0.59 (0.36
to 0.96)) (GRADE=high), but increased pneumonia,
N
(GRADE=moderate). For chronic pain, cannabis based
medicines or cannabinoids reduced pain by 30%
(0.59 (0.37 to 0.93), GRADE=high), across different
conditions (n=7), but increased psychological
distress. For epilepsy, cannabidiol increased risk

101 meta-analyses were included (observational=50,

il bl —
sleep disruption (GRADE=high), reduced seizures

across different populations and measures (n=7),

improved global impression (n=2), quality of life, and

increased risk of somnolence (GRADE=moderate). In

the general population, cannabis worsened positive
sychotic symptoms .36 to 8.01)) and




Landmark RCT - cannabis for chronic

low back pain, 2025

-Randomized, double-blind, placebo-controlled

trial (N=820 adults) including:
Run-in (one week)
Titration (3 weeks)
Treatment (12 weeks)
-Dose unit:
THC2.5mg
CBGO0.1mg
CBD 0.02 mg
-Participants:
Low back pain >3 months
+/- neuropathy

Nonopioid analgesics optimized

)

Massachusetts General Hospital

Founding Member, Mass General Brigham

Psychiatry Academy

I

Full-spectrum extractfrom Cannabissativa
DK]J127 for chroniclowback pain: aphase 3
randomized placebo-controlled trial

Received: 2 May 2025 Matthias Karst®' |, Winfried Meissner®2, Sabine Sator’, Jens KeBler ®*,
Volker Schoder® & Winfried Hiuser ®%"

Accepted: 25 August 2025

Published online: 29 September 2025

Chronic low back pain (CLBP) affects over half a billion people worldwide.
™ Check for updates Current pharmacologic treatments offer limited efficacy and carry
substantial risks, warranting the development of safe and effective
alternatives. This multicenter, random ho-controlled phase 3
trial evaluated the efficacy and sa
820 adults with CLBP (VER-01, n =399 F2Zo)andincludeda
double-blind 12-week treatment phase (phase A] a6-month open-label
extension (phase B), followed by either a 6-month continuation (phase C)

or randomized withdrawal (phase D). The primary endpoint of phase A

was a change in mean numeric rating scale (NRS) pain intensity, witha
change in total neuropathic pain symptom inventory (NPSI) score as a key
secondary endpoint in participants with a neuropathic pain component
(PainDETECT > 18). The primary endpoint for phase D was time to treatment
failure. The study met its primary endpoint in phase A, with amean pain
reduction of -1.9 NRS points in the VER-01 group (mean difference (MD)
versus placebo = -0.6, 95% confidence interval (C1) = -0.9 to -0.3; P< 0.001).
Pain further decreased to -2.9 NRS points in phase B, with effects sustained
through phase C. The study also met its key secondary endpoint of phase

A, with amean NPSl decrease of -14.4 (standard error, 3.3) points from
baseline in the VER-01arm (MD versus placebo = -7.3,95% Cl= -13.2to -1.3;
P=0.017). Although phase D did not meet its primary endpoint (hazard

ratio = 0.75, 95% Cl = 0.44-1.27; P = 0.288), pain increased significantly more
with placebo upon withdrawal (MD = 0.5,95% Cl = 0.0-1.0; P= 0.034).

In phase A, the incidence of adverse events—mostly mild to moderate and
transient—was higher with VER-01 than with placebo (83.3% versus 67.3%;
P<0.001). VER-01 was well-tolerated, with no signs of dependence or
withdrawal. VER-01 shows potential as a new, safe and effective treatment for
CLBP. ClinicalTrials.gov registration: NCT0O4940741.

mghcme.org




The trial addresses the field’s ,
Massachusetts General Hospital

m OSt pe rs iSte nt eVi d e n ce g a ps g Fourlding Member, Mass General Brigham
Psychiatry Academy

[

A well-characterized product in one defined pain condition

Why prior cannabinoid evidence was difficult to

interpret What VER-CLBP-001 adds

Small samples

Short treatment periods 820 randomized adults |
Inconsistent dosing 66 sites in Germany and Austria
Heterogeneous pain conditions and outcomes 12-week double-blind placebo comparison

Standardized full-spectrum extract
Long-term extension plus randomized
withdrawal

Variable cannabinoid compositions

The main advance is specificity and internal validity
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== Founding Member, Mass General Brigham
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VER-01 was standardized, THC-rich and individually titrated

Investigational product Dose strategy

Full-spectrum Cannabis sativa DKJ127 extract
Individualized titration over 3 weeks
5% THC, with smaller amounts of CBG and CBD

Maximum: 13 dose units/day
Chromatographic and spectrometric characterization

Maximum THC exposure: 32.5 mg/day
Batch-to-batch fingerprint consistency

Oral administration
One dose unit contained 2.5 mg THC



Mean MRS pain intansity inthe &
morning {points)

Absolute value (points)

RCT Results

55

50

45

35

25

Table 1| Demographics and other trial baseline

characteristics for participants starting phase A

Sliaractenstcs

VER-UTR=390) Placeno (n=a05)

[ Age (year), mean (s.d.) 52.3(14.2) 522(13.4) |
Treatment groups Fermale sex.” n (%) Z24(574) 237 (55.8)
------- VER-O1 ta VER-0 Race, i (%)
= Pansha bo VER-M White 473 (95.6) 419 (98 5)
Other 17(4.4) G(1.4)
BMI at baseline (kgm ™), mean (s.d.) Z8.88 (6.34) 2001 (5.84)
Hypertension, i (%) 148 (37.9) 140 (32.9)
Type 2 diabates, n (%) 43 (1.0} 35(R5)
Obesity, n (%) 15 (25.5) 146 (34.4)
T T T T T Concomitant nondrug theraples, n (%) 117 (30.0) 15 (271)
W3 OWT W WIS W19 WIZ3 OWIT W31 W3S wIn waa
Concomitant nondrug therapies 96 (24.6) 92 (21.6)
for CLBR, n (%)
Treatment groups VER-OH S Prior nondrug therapy far CLBP. n (%) 38(97) 3ran
Titr. FainDETECT baseline score, mean (s.d.) 124 (6.9) 13.0(6.7)
" PIRDETECT Baseline SEore =18, N (%] BBI22B]  OTRME] N
[ _severe pain (NRS:27) at baseline. n (%) 100 (256) 93(21.9)
1 Received =2 prior optimized 372(95.4) 403(54.8)
therapies, n (%)
—'—-—-—._}_—‘—-—-—__}‘_‘\_ MRS pain baseline score, maan (s.d.) 6.10(1.2) 6.0(1.2)
1"{ MRS sleap baseline score, mean (s.d.) 5.2(18) 5.2(1.8)
RMDG total score, mean (5.d4.) 101(4.7) 96 (4.9)
BL Wisit A3 Wikit A4 Wisit AS Wisit AB MOS-55
Analysis visit Sleep problems index |, mean (s.d.) 42,82 (9.23) 43.05(8.57)
Sleep problems index II, mean (s.d.) 4226 (8.82) 4229 (8.19)
SF-36
Mental component summary, 51.8(10.8) 525(104)
rrvesan (s.d.)
Physical component surmmary, 361(7.2) 37.2(712)
friean (5.0,
U 2.01(

)

\

Psy

Table 2 | Secondary endpoints of phase A

Parameters

r

VER-01 Placebo  Difference
(n=390) (n=425) between

placebo

Pualue

=30% pain 541 395 146
responder at

week 15 (%)

<0.001°

=50% pain
responder at
week 15 (%)

322

0.o10*

Cumulative -18
dase (lbuprofen
tablets) of rescue

medication (s.d.)

10.5(14.2) 18.3(53.8)

<0.001°

Cumulativedose  84(1M4) 146(431) 62

{Ibuprafen in g} of

scue medication

Q0071

:E.I:I.J'

Mean CFB to weak
15 in MRS sleep
quality (5.d.)

-22(22) 5200 -07

<0.007"

MO5-55—mean
CFB to visit AG in
sleep problems
index| {s.d.

65(91) 41088 24

—mean 6.8(8.9) 4.5(8.3) 23
to visit AGin
l=ep problems

index Il {s.d.)

<0007

000

RMDQ total
score—mean CFB
to visit AG

-31(40) -20(47) -1

<0001

=30% RMDO) 517
responder at
visit AG ()

1.5
(1.06-2.01)

«0.0071

PGIC—participants 45, n7
with improvernant

of symptoms” at

visit AG (%)

<0001

SF-36—mean
CFB to visit AB
for physical
component
summary (s.d.)

58(6.8) 3707.0) 21

<0.007"

rticipants 461 naz 1449

improvemeant

<0001

in
visit AB (%)
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Pain improved in both groups; the added benefit was 0.6 points

Mean change from baseline
Primary comparison

Mean difference vs placebo
—0.6 NRS points

95% Cl -0.9to -0.3
P <0.001

Difference favored VER-01 at
every study week.

-1.9

Change in 0—10 NRS pain intensity after 12 weeks
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Clinically meaningful responses

Participants (%)
54.1 Clinical translation

60

50 46.9

45.1

230% response
NNT 6.8

40

v PGIC improvement

NNT 4.6

20

10 Rescue ibuprofen

10.5 vs 18.3 tablets

230% pain reduction 250% pain reduction 22-point reduction PGIC improvement

mVER-01 1 Placebo
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Neuropathic low-back pain showed the strongest signal

-1.5 -7.3 -0.7

NRS points NPSI points Sleep NRS
VER-01 vs placebo in neuropathic Neuropathic symptom inventory Placebo-adjusted improvement
subgroup 95% CIl -13.2t0 -1.3 95% CI -1.0t0 -0.3

95% Cl -2.2t0 -0.9
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Participants (%)

90 83.3

80

VER-01 produced a reproducible,

70 o7 modest analgesic effect with

60 meaningful responder, sleep and

5 function signals.

42.8

40 LN oL L L
The product-specific evidence is

30 -
stronger than the class-wide

17.3 -

20 104 15.1 inference.

10 5.2 l 3.8 I 52 I 3.5 6.2 68

0 ] Early dizziness and discontinuation

Any TEAE Dizziness Nausea Fatigue AE discontinuation Serious AE matter Clinica”y.

m VER-01 Placebo

Efficacy comes with substantial early tolerability costs
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. . . i : )
Across three evidence levels, cannabinoids alter p—-—‘ F?l{"d-tns M:\mbecri Mass General Brigham
pain experience more consistently than nociception /¢y Acatemy

Experimental mechanism, acute pharmacology and chronic clinical treatment

2018 2023 2025

De Vita + Wang meta-analyses Cooper + Abrams acute lab studies VER-01 phase 3

Cannabis associated with small Smoked/oral THC improved cold- Modest mean clinical pain benefit with
threshold and tolerance effects and pressor and other measures in daily stronger responder, sleep and function
with reduced unpleasantness; no effect users signals

on pain intensity

Bottom line: meaningful benefit may occur without a large sensory analgesic effect—and
results remain product-, dose- and population-specific.
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* Does cannabis affect opioid use and overdoses?



Medical cannabis states have fewer opioid rx’s and = Massachusetts General Hospital
== Founding Member, Mass General Brigham

fewer opioid-related adverse events Psychiatry Academy

Population Difference between medical cannabis states and non-medical

nnnnn lhim AadkAadan

Bradford

- Ecological data

Shi

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




NYS opioid dosing decreased among patients
who started medical cannabis

)

Massachusetts General Hospital

Founding Member, Mass General Brigham

Psychiatry Academy

ll

E Baseline MME <50 Baseline MME 50 to <90

Baseline MMIE 290
Preintervention period Intervention period Preintervention period Intervention period Prei P I
50- 80 reintervention period Intervention period
200+ JAMA dicine | Original

Medical Cannabis and Opioid Receipt Among Adults With Chronic Pain

Doopda E. Slawek, MD, MPH, MS; Chenshu Zhang, PhD; Stephen Dahmer, MD; Nancy Sohler, PhD, MPH:
Yuval Zolotov, PhD; Joanna L. Starrels, MD, MS: Yuting Deng. PhD: Glovanna Calderon DiFrancesca. BA:
Frances R Levin, MD; Jonathan Ross. MD. MS; Haruka Minami. PhD: Chinazo O. Cunningham, MD, MSc
Julia H. Amnsten. MD. MPH

Nonexposure

Nonexposure
d 160+

Nonexposure

30+ Supplemental contert
IMPORTANCE Medical cannabis is increasingly cor a for presc piowd
medications for chronic pain, driven by the urgent need for opioid alternatives to combat the

ongoing epidemic.

OBJECTIVE T he association b P in the New York State (NYS)
medical cannabis program and prescription opioid receipt among adults with chronic pain

DESIGN. SETTING, AND PARTICIPANTS This prospective. longitudinal cobort study used data
20 from the NYS Prescription Monitoring Program (PMP) from September 2018 through July
10 ; 2023. Aduilts prescribed opioids for chronic pain who were newly certified for medical
40 cannabs use in NYS were recruited from a large academic medical center and nearby medical
cannabis dispensaries in the Bronx, New York. Monthly dispensation of medical cannabis to
H study participants was monitored for 18 months. Data analyses were performed from
: February 3, 2025 to July 15, 2025.
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Time, mo Time, mo Time. mo MAIN OUTCOMES AND MEASURES Prescription opioid receipt, defined as NYS PMP-reported
* prescription monthly opioid dispensation (mean dasly dose in morphine miliequivalents
[MME]), was assessed with marginal structural models adjusted for time-invariant and

Figure 2. Mean Pereent age of Each Route of Adminigtration Dispensed Among Participants in the Mew Yark e yig copfeundens lcting Sef feporad eamgted camniti Los. Nonprescried

oploid use was also assessed during the study period.
State Medical Carnabis Program From Month 1 1o Maonth 18 of Follow- Ug

Exposure

Exposure

Mean MME
Mean MME

20+

Exposure

RESULTS Among 204 participants, the mean (SD) age at baseline was 56.8 (12.8) years, and
113 (55.4%) were of female gender. At baseline, participants’ mean (SD) pain severity score
B0~ was 6.6 (1.8), out of 10, and mean (SD) pain interference score was 6.8 (1.9) out of 10.
Bovte of ddmatiitrdten @ Flomer @ Vipanbed @ Ingeited or droriudets| Baseline mean (SD) daity MME was 73.3 (133.0). During the 18-month follow-up period,
- participants’ mean (SD) daily MME decreased to 574 (127.8). This reduction in mean daily

MME was associated with the monthly portion of days covered with medical cannabis:
- : Oromucosal S e s
a medical cannabis were exposed to 3.53 fewer MME per day (B = -3.53;95% Cl, -6.68 to
= &0 - - T ~0.04:P= 03)
E - —— d 'y CONCLUSIONS AND RELEVANCE In this cohort study, participation in NYS's medical cannabrs
5 - - 4 E L 3 program was associated with reduced prescription opioid receipt during 18 months of
E - - o 7 R prospective follow-up, accounting for unregulated cannabis use.
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The Bronx MEMO cohort adds real-world — Massachusetts General Hospital

= . = H H = Founding Member, Mass General Brigham
evidence on opioid-treated chronic pain Psychiatry Acadermny

Prospective observational study embedded in New York’s medical
cannabis program

Who was studied
What was tracked

204 adults with chronic pain

Newly certified for medical cannabis 18 months of prospective follow-up
Recruited at Montefiore and nearby Bronx Dispensary-reported medical cannabis
dispensaries coverage -

Mean age 56.8 years; 55% women NYS prescrlptlcl)n-monllto.rlng datg
Baseline pain severity 6.6/10 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

80

60

40

20

Mean daily prescribed opioid dose (MME)

73.3

Baseline Month 18

Mean prescribed opioid dose in the observational MEMO cohort

P

= Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

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.
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=5 Massachusetts General Hospital

== Founding Member, Mass General Brigham

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

MECHANISM ACUTE RESPONSE CLINICAL EFFICACY REAL-WORLD USE
De Vita meta-analysis Cooper, Abrams lab studies VER-01 phase 3 Slawek MEMO cohort
Small effects on Reported (subjective) pain Modest placebo- More cannabis
threshold, tolerance changed more than cold- adjusted chronic coverage associated
and unpleasantness pressor threshold or with slightly lower

low-back-pain

No pooled pain- benefit

. . Not randomized
Iremeliny EntEe Product-specific RCT

tolerance (objective) opioid receipt

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



T Massachusetts General Hosp ital
mber, Brigha

-—‘F

Psychi atry Academy

Cannabis use disorder (CUD) and
other adverse events
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Table 1. Adverse Effects of Short-Term Use and Long-Term or Heavy Use
of Marijuan

REEVIEW ARTICLE

ects of short-term use

Impaired short-term memory, making it difficult to learn and to retain infor-

Dan L Longo, m.o., Editar mation

Adverse Health Effects of Marijuana

Mora D. Volkow, M.D., Ruben D. Baler, Ph.D., Wilson M. Compton,
and Susan R.B. Weiss, Ph.D.

Impaired motor coordination, interfering with driving skills and increasing
the risk of injuries

Altered judgment, increasing the risk of sexual behaviors that facilitate the
transmission of sexually transmitted diseases

doses, paranoia and psychosis
Effects of long-

Addictigslin about 9% of users overall, 17% of those who begin uSsg ado-
)@Scence, and 25 to 50% of those who are daily users)*

Cannabis Use Disorder

Altered brain development* N\

Age group

-8= <35 years
—— 35-64 years
-9= >65 years

Poor educational outcome, with increased likelihood of dropping out of school*

Cognitive impairment, with lower IQ among those who were frequent users
during adolescence*

Diminished life satisfaction and achievement (determined on the basis of
subjective and objective measures as compared with such ratings in the
1 general population)*

Patients With Cannabis Use Disorder (%)
w

0 ymptoms of chronic bronchitis
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

FIGURE 1. VHA patients diagnosed with cannabis use disorder, 2005-2019, by age group?

2 For January 1, 2005, through September 30, 2015, ICD-9-CM diagnostic codes were used:; for October 1,
2015, through December 31, 2019, ICD-10-CM codes were used:; data for 2015 were omitted because of e . . .

the transition from ICD-9-CM to ICD-10-CM on October 1, 2015. Error bars indicate 95% confidence - The eﬁeCt IS Strongly assoc|ate arljuana use eal’ly n adolescence.
intervals; confidence intervals are very small because of the large sample sizes. VHA=Veterans Health
Administration.




Heart Disease

[ TEGTECA ST | Originally Published 28 February 204 | § 1@OOO

Association of Cannabis Use With
Cardiovascular Outcomes Among US Adults

Abra M. Jeffers, PhD E, Stanton Glantz, PhD ., Amy L. Byers, PhD, MPH, and Salomeh Keyhani, MD, MPH % | AUTHORINFO &

Journal of the American Heart Association = Volume 13, Number 5 = https://doi.org/10.1161/JAHA.123.030178

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

e -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
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Source: Jeffers at al Jour Am Heart Assn 2024
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Psychiatry Academy
Figure. Prevalence of Psychiatric Disorders in Wave 2 of the National Epidemiologic Survey on Alcohol and
J AMA PsyChI atry Related Conditions by Level of Cannabis Use in Wave 1
80+
Home Issues Multimedia

. 701 [ No cannabis use in past 12 mo
Home | JAMA Psychiatry | vol. 73, No. 4

. Some cannabis use in past 12 mo,
but <1 use per month

B =1 Cannabis use per month

Original Investigation 50

Cannabis Use and Risk of Psychiatric Disorders 50

Prospective Evidence From a US National Longitudinal Study

Carlos Blanco, MD, Ph D1; Deborah 5. Hasin, Ph DZ; Melanie M. Wall, PhD%; gt al
» Author Affiliations | Article Information

304 7

204

= RELATED ARTICLES FIGURES i SUPPLEMENTAL CONTENT

Respondents With Wave 2 Disorder, %

10

Any Disorder Any Mood Any Anxiety Any Substance

* -U.S. population-based, prospective Disorder Disorder *  Use Disorder
observational cohort study

e -2001 to 2004 data

 -Cannabis use in Wave 1 associated with Source: Blanco at al JAMA Psych 2016
substance use disorders in Wave 2

mghcme.org




Cannabis Withdrawal il Ui

Psychiatry Academy

* Occurs reliably following a * Requires presence of >3 of 7
specific time course with symptoms developing within 7 d
cessation of use of reduced cannabis use

e Transient * Irritability

* Anxiety

* Ameliorated by re- .
administration of cannabis * Sleep disturbance
* Appetite disturbance

* Restlessness
* Depressed mood

* Somatic symptoms (e.g. HA,
N/V, abd pain, sweating)

* Clinically significant



Cannabis Withdrawal

Mean Normalised THC-COOH Concentrations in heavy users

(ng/mg)

Insomnia, shakiness,
decreased appetite,
sweating, chills

Irritability, anxiety
restlessness,
depressed mood

Anger, agression

250 —

200 —

150 —

100 —

50 —

I Severity of signs and symptoms

| Ll |
0 7 14 21 28

Abstinence (days)

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

=5 Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

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

mghcme.org




FI na l th ou ght S = Massachusetts General Hospital

== Founding Member, Mass General Brigham

Psychiatry Academy

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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