
Therapeutic Use of Cannabis and Cannabinoids
A Review
Michael Hsu, MD; Arya Shah, MD; Ayana Jordan, MD, PhD; Mark S. Gold, MD; Kevin P. Hill, MD, MHS

IMPORTANCE Approximately 27% of adults in the US and Canada report having ever used
cannabis for medical purposes. An estimated 10.5% of the US population reports using
cannabidiol (CBD), a chemical compound extracted from cannabis that does not have
psychoactive effects, for therapeutic purposes.

OBSERVATIONS Conditions for which cannabinoids have approval from the US Food and Drug
Administration include HIV/AIDS–related anorexia, chemotherapy-induced nausea and
vomiting, and certain pediatric seizure disorders. A meta-analysis of randomized clinical trials
reported a small but significant reduction in nausea and vomiting from various causes
(eg, chemotherapy, cancer) when comparing prescribed cannabinoids (eg, dronabinol,
nabilone) with placebo or active comparators (eg, alizapride, chlorpromazine; standardized
mean difference [SMD], −0.29 [95% CI, −0.39 to −0.18]). A meta-analysis of randomized
clinical trials among patients with HIV/AIDS reported that cannabinoids had a moderate effect
on increasing body weight compared with placebo (SMD, 0.57 [95% CI, 0.22 to 0.92]).
Evidence-based guidelines do not recommend the use of inhaled or high-potency cannabis
(�10% or 10 mg Δ9-tetrahydrocannabinol [Δ9-THC]) for medical purposes. High-potency
cannabis compared with low-potency cannabis use is associated with increased risk of
psychotic symptoms (12.4% vs 7.1%) and generalized anxiety disorder (19.1% vs 11.6%).
A meta-analysis of observational studies reported that 29% of individuals who used cannabis
for medical purposes met criteria for cannabis use disorder. Daily inhaled cannabis use
compared with nondaily use was associated with an increased risk of coronary heart disease
(2.0% vs 0.9%), myocardial infarction (1.7% vs 1.3%), and stroke (2.6% vs 1.0%). Evidence
from randomized clinical trials does not support the use of cannabis or cannabinoids for most
conditions for which it is promoted, such as acute pain and insomnia. Before considering
cannabis or cannabinoids for medical use, clinicians should consult applicable institutional,
state, and national regulations; evaluate for drug-drug interactions; and assess for
contraindications (eg, pregnancy) or conditions in which risks likely outweigh benefits
(eg, schizophrenia or ischemic heart disease). For patients using cannabis or cannabinoids for
treatment of medical conditions, clinicians should discuss harm reduction strategies,
including avoiding concurrent use with alcohol or other central nervous system depressants
such as benzodiazepines, using the lowest effective dose, and avoiding use when driving or
operating machinery.

CONCLUSIONS AND RELEVANCE Evidence is insufficient for the use of cannabis or
cannabinoids for most medical indications. Clear guidance from clinicians is essential to
support safe, evidence-based decision-making. Clinicians should weigh benefits against risks
when engaging patients in informed discussions about cannabis or cannabinoid use.
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T he term cannabis broadly refers to products derived from
the Cannabis genus plant, and cannabinoids refers to ac-
tive compounds found in cannabis, including synthetic

forms (see the Glossary of Terms Table 1). Cannabis contains many
cannabinoids, including Δ9-tetrahydrocannabinol (Δ9-THC), which
is a psychoactive compound that causes the high associated with
cannabis, and cannabidiol (CBD), which is nonintoxicating. Other
chemicals found in cannabis are terpenes, flavonoids, and more than
140 lesser-known cannabinoids such as Δ8-THC.5,6

Of 27 169 adults, aged 16-65 years, participating in a 2018 sur-
vey conducted in the US and Canada,7 27% reported lifetime use of
cannabis or cannabinoids for medical purposes, including treat-
ment of pain (53%), anxiety (52%), and insomnia (46%).8 How-

ever, a 2021 systematic review9 of 15 studies (n = 5068) reported
that only 33% of clinicians globally were confident in their knowl-
edge of cannabis or cannabinoids and 86% reported a need for more
education in this area.9-11

This review builds on a 2019 JAMA Insights article,12 present-
ing current evidence about the therapeutic use of cannabis and
cannabinoids among adults, potential harms, and evidence-based
clinical guidance, including pretreatment screening and addressing
preexisting cannabis use in clinical settings, with consideration of
both US and global contexts. Despite the accumulation of new
studies, evidence is insufficient for the use of cannabis or cannabi-
noids for most medical conditions. (See Box 1 for Frequently Asked
Questions.)

Table 1. Glossary of Terms

Endocannabinoid system

Endocannabinoid system A signaling network in the body that includes cannabinoid receptors, primarily cannabinoid receptors types 1 (CB1) and 2 (CB2),
endogenous ligands (endocannabinoids), and enzymes responsible for their synthesis and breakdown. The endocannabinoid
system regulates bodily functions including pain, mood, appetite, memory, and immune function

CB1 A G protein–coupled receptor (a large family of cell-surface receptors that transmit signals inside the cell through interactions
with G proteins after binding an activating molecule) in the endocannabinoid system is primarily located in the central nervous
system, especially in the brain. CB1 mediates many of the psychoactive effects of Δ9-tetrahydrocannabinol (Δ9-THC) and plays
a role in modulating pain, appetite, mood, and memory

CB2 A G protein–coupled receptor predominantly found in peripheral tissues, including immune cells, the gastrointestinal tract, and
the spleen. CB2 is associated with anti-inflammatory and immunomodulatory effects and is less involved in the psychoactive
effects of cannabis

Cannabis and plant-derived products

Cannabis The unprocessed or minimally processed products derived from the flowering parts of the plant genus Cannabis, including
Cannabis sativa, Cannabis indica, and hybrids thereof. These products contain a complex mixture of biologically active
compounds, including more than 100 phytocannabinoids, terpenes, and flavonoids and are often ingested via inhalation
(eg, smoking, vaping, dabbing [defined below]), or ingesting orally (eg, edibles, teas). Cannabis is the preferred scientific
and clinical term used in research and policy while other terms such as marijuana and weed are used colloquially

Recreational cannabis The use of cannabis for nonmedical, psychoactive, or personal enjoyment purposes

Medical cannabis The use of cannabis or cannabinoids to address medical conditions, ideally though not necessarily under the supervision of a
licensed clinician. Products labeled as medical are not necessarily chemically distinct from recreational cannabis and may have
comparable Δ9-THC concentrations1

High-potency cannabis Cannabis products with high Δ9-THC content, typically defined as more than 10% THC by weight if inhaled, or 5 mg or more to
10 mg of Δ9-THC per serving if orally consumed.2-4 The potency of cannabis is largely determined by percentage Δ9-THC as
opposed to route of administration

Cannabis concentrates Highly concentrated cannabis extracts produced using solvents (eg, butane) or mechanical methods (ie, techniques that
physically separate the resin glands from the plant material). Product forms vary by consistency and extraction technique. Such
concentrates may be referred to as dabs, wax, or shatter, based on product consistency and extraction method

Vaping Inhalation of cannabinoids through heating (not combustion) of dried cannabis or concentrates. May reduce exposure to
combustion-related toxins compared with smoking

Dabbing A method of vaporizing and inhaling cannabis concentrates (eg, butane hash oil) using a specialized heated surface or rig. Often
delivers high doses of Δ9-THC

Cannabinoids

Cannabinoids A class of chemical compounds that act on cannabinoid receptors in the body. They include phytocannabinoids (eg, Δ9-THC and
cannabidiol [CBD], derived from the cannabis plant), endocannabinoids (produced naturally in the body, such as anandamide),
and synthetic cannabinoids (laboratory-produced compounds with similar activity, such as nabilone)

Pharmaceutical-grade
cannabinoids

Purified or synthetic isolated cannabinoids that are US Food and Drug Administration approved for the treatment of specific
medical conditions and require a prescription from a licensed clinician

Δ9-tetrahydrocannabinol A phytocannabinoid that has psychoactive properties through its actions on cannabinoid receptors

Δ8-tetrahydrocannabinol A cannabinoid that is a structural analogue of Δ9-THC; it is a partial agonist at the CB1 receptor and produces similar
psychoactive effects but with lower potency than Δ9-THC5

Cannabidiol A cannabinoid that modulates multiple receptors; acts as a negative allosteric modulator of CB1 (ie, binds to a receptor not
directly at the CB1 site but reduces the receptor’s activity) and an agonist at 5-HT1A and TRPV1 receptors, contributing to
potential anti-inflammatory and anxiolytic effects. CBD is not known to cause euphoria or acute intoxication

Cannabigerol A cannabinoid that exhibits analgesic and anti-inflammatory properties, likely through an α-2 adrenergic receptor agonism,
TRPV1 activation, and modulation of CB2 receptors6

Other plant constituents

Terpenes Noncannabinoid phytochemicals produced by the C sativa plant that contribute to the aromatic properties of cannabis

Flavonoids Noncannabinoid phytochemicals produced by the C sativa plant that may contribute to the antioxidative and anti-inflammatory
properties of cannabis

Market context

Unregulated markets Products obtained outside state-regulated dispensaries or pharmacies, including unlicensed dispensaries, online marketplaces,
or black markets (eg, dark web)
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Methods
We searched PubMed for English-language observational studies,
randomized clinical trials (RCTs), systematic reviews, clinical guide-
lines, and meta-analyses published from January 1, 2010, to
September 15, 2025. We identified 2576 articles and prioritized the
inclusion of studies with the largest and most recent samples based
on relevance and topics covered, with preference given to RCTs when
available. References were reviewed to identify additional relevant
articles prior to search dates. A total of 124 studies were included,
consisting of 21 clinical guidelines, 7 systematic reviews, 3 meta-
analyses, 24 combined systematic review and meta-analyses, 10
RCTs, 17 nonsystematic reviews, 4 package labels, 30 observa-
tional studies, and 8 other studies (eg, case reports). For meta-
analyses comparing treatments, we reported standardized mean dif-
ferences (SMDs) for changes in symptom scores when available.
When comparing treatments, SMDs of 0.2, 0.5, and 0.8 are usually
considered small, medium, and large effects, respectively.

Discussion
Endocannabinoid System
Endocannabinoids, or cannabinoids naturally produced in the body,
include anandamide and 2-arachidonoyl glycerol. These com-

pounds act primarily on cannabinoid receptor types 1 (CB1) and 2
(CB2) that affect neurotransmitters, immune cell activity, metabo-
lism, and stress response. CB1 receptors are abundant in the brain
and are widely expressed in regions involved in cognition; emo-
tion; and reward processing including the prefrontal cortex, hippo-
campus, and amygdala.13 CB1 receptors are also expressed at lower
levels in peripheral tissues, including the heart and vasculature, where
activation by cannabinoids may lead to vasodilation and decreased
myocardial contractility.14 CB2 receptors, which are primarily found
on immune cells and peripheral tissues, modulate inflammation and
immune function.15

The endocannabinoid system can also be modulated by exog-
enous cannabinoids such as Δ9-THC and CBD. Δ9-THC acts as a par-
tial agonist at CB1 receptors and is primarily responsible for the psy-
choactive effects of cannabis.13 CBD is not known to cause acute
intoxication or euphoria and has low affinity for both CB1 and CB2
receptors but may modulate receptor signaling indirectly and inter-
act with other receptors such as serotonin receptors and the TRPV1
ion channel, involved in pain perception and inflammation
(Figure 1).13,15

Regulatory Status
Most US states have legalized medical cannabis and many have le-
galized recreational use (the National Conference of State Legisla-
tures maintains a current list of state medical cannabis laws,
Figure 2).16

Regulatory bodies such as the US Food and Drug Administra-
tion (FDA), Health Canada, and the European Medicines Agency es-
tablish rigorous requirements from clinical trials, adherence to Good
Manufacturing Process guidelines, and quality standards on con-
centrations and other ingredients (eTable 1 in Supplement).

Box 1. Frequently Asked Questions About Cannabis

What is the difference between cannabis and cannabinoids?
Cannabis refers to the whole plant, including its dried flowers, leaves,
and extracts, which contain a variety of biologically active com-
pounds. Cannabinoids, such as Δ9-tetrahydrocannabinol (THC) and
cannabidiol (CBD), are chemical constituents of the cannabis plant
that interact with the body’s endocannabinoid system to produce
physiological effects. Some cannabinoids such as dronabinol and
cannabidiol are available as US Food and Drug Administration (FDA)–
approved medications for specific indications. In contrast to
FDA-approved pharmaceutical cannabinoids, cannabis products sold
through dispensaries remain federally illegal under the US Controlled
Substances Act, although many states have enacted laws permitting
their medical and/or nonmedical use.

What medical conditions are approved for cannabis
or cannabinoid use?
The use of cannabinoids is FDA approved for chemotherapy-
induced nausea and vomiting, anorexia in people with HIV/AIDs,
seizures associated with Lennox-Gastaut syndrome, Dravet
syndrome, and tuberous sclerosis. Evidence is insufficient for the
use of cannabis or cannabinoids for most medical indications.

What are the primary risks associated with cannabis
or cannabinoid use?
FDA-approved cannabinoids such as dronabinol, nabilone, and
cannabidiol can cause dizziness (reported by 8%-15% of patients in
randomized clinical trials), dry mouth (5%-13%), and gastrointestinal
symptoms such as diarrhea (9%-59%). High-potency cannabis
products (�10% THC), commonly found in dispensaries but not
FDA-approved, have been associated with adverse effects including
increased risk of anxiety (19.1% among people who use high-potency
cannabis vs 11.6% among people who do not use high-potency
cannabis), psychotic symptoms (12.4% vs 7.1%), and cannabis use
disorder (20%-30% of individuals who use cannabis daily).

Figure 1. Pharmacology of Cannabis Compounds

Δ9-tetrahydrocannabinol (Δ9-THC)

Receptors: CB1 receptor, CB2 receptor

Δ8-THC
Partial agonist at cannabinoid receptors
Less potent than Δ9-THC

Effects: euphoria and psychosis

Receptors: CB1 receptor, CB2 receptor
Effects: euphoria and psychosis

Cannabidiol (CBD)
Negative allosteric modulator of CB1 with low affinity to cannabinoid receptors
May modulate receptor signaling indirectly and interact with other receptors
Not known to cause acute intoxication or euphoria

Cannabigerol (CBG)
Partial agonist at cannabinoid receptors
Exhibits analgesic and anti-inflammatory properties

Receptors: 5-HT1A (serotonin 1A receptor), TRPV1 (transient receptor vanilloid 1), 
GPR55 (G protein-coupled receptor 55), NaV 1.8 (sodium channel subtype), 
CB1 receptor, CB2 receptor
Effects: Anxiolysis, antidepressant, antiseizure, anti-inflammation, 
decreased appetite, and analgesia

Receptors: CB2 receptor, TRPV1, PPAR2 (peroxisome proliferator-activated 
receptor-2), NAV1.8, α-2
Effects: Anti-inflammation, analgesia, and hypotension

Partial agonist at cannabinoid receptors
More potent than Δ8-tetrahydrocannabinol (Δ8-THC)
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In the US, pharmaceutical-grade cannabinoids (defined in
Table 1) are classified as controlled substances under federal law and
require a Drug Enforcement Administration (DEA) license to pre-
scribe, with the exception of pharmaceutical-grade CBD, which was
descheduled in 2020 (Table 2). Nabiximols (oral-mucosal spray con-
taining Δ9-THC and CBD) is not currently FDA-approved in the US,
although it is available in other countries such as Canada and the UK.
In the US, over-the-counter cannabis products (eg, CBD oils, edibles)
must contain less than 0.3% Δ9-THC.23 These products are not FDA-
approved, and compliance is enforced primarily at the state level,
with variable testing and oversight.

Product Types
In 2023, the International Cannabis Policy Study surveyed a nation-
ally representative sample of US adults24 Among 64 054 partici-
pants (21.9% of the total sample) who used cannabis in the past year,
70% reported using dried flower, 59% edibles, 42% vape oils, 25%
concentrates, 23% oral oils, 20% hash, 18% topicals, and 16% can-
nabis-infused drinks. Vaping involves heating cannabis oil or flower
to a temperature that aerosolizes cannabinoids and other com-
pounds without burning plant material. Smoking and vaping are
popular methods of cannabis consumption due in part to their rapid
onset of action, with blood Δ9-THC levels typically peaking within
30 minutes of inhalation.25

Cannabis can also be consumed orally via edibles (eg, gum-
mies, brownies), tinctures (alcohol- or glycerin-based extracts), or
capsules. The bioavailability of Δ9-THC is substantially lower when
orally ingested (4%-12%) compared with inhaled (10%-35%).26

Ingestion requires cannabinoids to pass through the digestive sys-
tem, which delays the onset of action. The effects of cannabis
edibles may not peak until 1 to 3 hours after consumption, with
durations of action ranging from 1.5 to 12 hours depending on the
dose.27,28 Due to this delayed onset and limited awareness that a
dose of 5 to 10 mg of Δ9-THC may comprise only a fraction of an
edible (eg, brownies can contain 50-100 mg of Δ9-THC), individu-
als may inadvertently consume more Δ9-THC than intended. A ret-

rospective study29 of 9973 emergency department visits between
2012 and 2016 in Colorado reported that compared with those
who inhaled cannabis, people who took edible cannabis had a
higher frequency of psychiatric symptoms such as anxiety or acute
psychosis (18.0% vs 10.9%; risk difference [RD], 7.1 percentage
points [95% CI, 2.1-12.1]), intoxication (48% vs 28%; RD, 20.5 per-
centage points [95% CI, 13.9-27.1]), and cardiovascular symptoms
such as tachycardia and hypertension (8.0% vs 3.1%; RD, 4.9 per-
centage points [95% CI, 1.4-8.4]).

Epidermal cannabis formulations include topical creams, balms,
and patches, which do not produce psychoactive effects because
they do not result in significant systemic absorption.30

The RCTs that form the basis for regulatory approval required
the use of pharmaceutical-grade cannabinoids; the effectiveness and
safety of nonpharmaceutical products and delivery methods such
as vaping, gummies, and brownies have not been established in trials
of similar rigor.

Medical Indications for Cannabis
Pharmaceutical-grade cannabinoids are FDA-approved for HIV/AIDS-
induced anorexia, chemotherapy-induced nausea and vomiting, and
several pediatric seizure disorders (Table 1 and Table 2). Use of FDA-
approved cannabinoids for nonapproved conditions is considered
off-label use, whereas use of non-FDA–approved cannabis or can-
nabinoids for medical purposes is considered over-the-counter use.
Determining appropriate usage of cannabis or cannabinoids for non-
FDA approved indications is challenging because qualifying condi-
tions defined by laws and regulations are often not evidence-
based. To minimize risk, screening to identify high-risk conditions
(eg, cardiovascular disease or psychotic disorders) and potential
drug-drug interactions (eg, CBD with warfarin or tacrolimus), is es-
sential before considering prescribing cannabis or cannabinoids
(Table 3).43-47 We describe evidence for treatment of several medi-
cal conditions selected based on the availability of evidence and
prevalence of cannabis or cannabinoid use reported for those
conditions.48

Figure 2. Cannabis Regulations in the US and Internationally as of August 1, 2025

Legal status of cannabis in the US by state Legal status of cannabis across various countries

Legal use of recreational and 
medical cannabis products

Canada, Uruguay, Malta, and Germany

Legal use of medical cannabis products only

Australia, Thailand, Israel, Italy, New Zealand, 
Portugal, Argentina, Chile, Colombia, Czech 
Republic, Greece, Norway, South Korea, 
Switzerland, United Kingdom, Poland, Denmark, 
and Mexico

Legal use of CBD or low-Δ9-THC products only

Japan, China, Russia, India, Turkey, Finland, 
Sweden, Ireland, Hungary, Slovakia, Romania, 
Ukraine, South Africa, Philippines, and Brazil

Legal use of recreational and medical cannabis products

Legal use of medical cannabis products only

Legal use of CBD or low-Δ9-THC products only
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FDA-Approved Indications for Cannabinoids
Chemotherapy-Induced Nausea and Vomiting
In 1985, the FDA approved dronabinol and nabilone for chemo-
therapy-induced nausea and vomiting. The 2024 American Soci-
ety of Clinical Oncology (ASCO) guideline49 recommends that for
adults with cancer receiving moderately or highly emetogenic an-
tineoplastic agents (eg, carboplatin, oxaliplatin) who experience nau-
sea and vomiting refractory to first-line and second-line treatment
(eg, olanzapine, dexamethasone), clinicians may consider prescrib-
ing dronabinol or nabilone (moderate-quality evidence) or a quality-
controlled oral 1:1 Δ9-THC to CBD extract (eg, nabiximols or similar
products manufactured under regulatory oversight to ensure con-
sistent cannabinoid content and purity; low-quality evidence). The
overall strength of this conditional recommendation was weak.

A meta-analysis17 of 34 RCTs involving 2426 adult participants
reported that prescribed cannabinoids (eg, dronabinol, nabilone) had

a small but statistically significant effect on improving nausea and
vomiting from various causes (eg, chemotherapy, cancer) com-
pared with placebo or active comparators (eg, alizapride, chlor-
promazine; SMD, −0.29 [95% CI, −0.39 to −0.18]). However, a 2025
systematic review and meta-analysis50 reported no difference in che-
motherapy-induced nausea and vomiting control between canna-
binoids and antiemetics such as alizapride or chlorpromazine. The
authors noted that most RCTs examining the effects of cannabi-
noids on chemotherapy-induced nausea and vomiting predated cur-
rent triple or quadruple-agent prophylaxis and further studies are
needed to evaluate the safety and efficacy of cannabinoids com-
pared with modern regimens containing olanzapine.

Appetite Stimulation in HIV/AIDS
Dronabinol is FDA approved for treatment of HIV/AIDs-induced an-
orexia and may be considered for patients with persistent weight

Table 2. Pharmaceutical-Grade Cannabinoids, Approved Conditions, and Adverse Effects

Cannabinoid DEA schedule FDA-approved indication Route and dosing

Improvement vs
placebo, SMD
(95% CI)a Common adverse effectsb

CBD oral solution No schedule Dravet syndrome,
Lennox-Gastaut
syndrome, seizures
associated with tuberous
sclerosis

2.5 mg/kg 2/d (daily total
maximum 20 mg/kg),
orally

Reduction in seizure
frequency, −0.50
(−0.62 to −0.38)17,c

Gastrointestinal symptoms: diarrhea, 59.5%
vs 30.6% in placebo and active control
groups; increased ALT and AST, 12.8% vs
0.3%; increased AST and/or ALT ≥3 times
the normal limit, 6.4% vs 0%18

Rash (6.4% vs 0.7%)18

To monitor for potential hepatic injury,
obtain serum transaminases (ALT, AST) and
total bilirubin levels at baseline, at 1, 3,
and 6 mo after initiation18

Dronabinol
(synthetic THC)

Schedule II
(oral
solution) or
Schedule III
(capsule)

HIV/AIDS-induced
anorexia

2.5 mg 2/d, orally Improvement in
appetite, −0.51
(−0.87 to
−0.15)17,d

Dose-related high (elation, heightened
awareness) in 24% of patients at antiemetic
doses (5 mg every 2-4 h) vs 8% at
appetite-stimulant doses (2.5 mg 2/d)
Adverse reactions ≥3% incidence include
abdominal pain, nausea, vomiting, dizziness,
somnolence, and paranoia19

Chemotherapy-induced
nausea and vomiting

5 mg 1-3 h prior to
chemotherapy, followed
by 5 mg every 2-4 h
thereafter (total of 4-6
doses daily), orally

Reduction in nausea
and vomiting, −0.21
(−0.49 to
0.07)17,d,e

Nabilone (CB1
receptor agonist)

Schedule II Chemotherapy-induced
nausea and vomiting

1-2 mg 2/d (daily total
maximum 6 mg), orally

Reduction in nausea
and vomiting, −0.23
(−0.55 to
−0.08)17,d,e

Vertigo (52% vs 3% in placebo group)
Drowsiness (52% vs 5%)
Dry mouth (36% vs 2%)
Ataxia (14% vs 0%)
Euphoria (11% vs 1%)
Sleep disturbance (11% vs 1%)
Dysphoria (12% vs 0%)
Headache (8% vs 0%)20

Nabiximols
(oromucosal spray
composed of
approximately 1:1
Δ9-THC and CBD)

No schedule Multiple sclerosis–related
spasticity (not
FDA-approved, but
approved in several other
countries [eg, UK, Spain,
Germany])

Initiate with 1/d spray,
increasing by 1 spray
each day until reaching
optimal relief or onset of
adverse effects, typically
over 1-2 wk

Reduction in
spasticity
symptoms, −1.41
(−1.65 to
−1.17)21,d

Dizziness (31.7% vs 10% in placebo)
Nausea (31.7% vs 10%)
Fatigue (25.1% vs 18.8%)
Dizziness and fatigue may impair functional
capacity, particularly at initiation or dose
escalation22

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CB1, cannabinoid receptor type 1; CBD, cannabidiol; DEA, Drug Enforcement
Administration; FDA, US Food and Drug Administration; SMD, standardized
mean difference; THC, tetrahydrocannabinol.
a SMDs of 0.2, 0.5, and 0.8 are usually considered small, medium, and large,

respectively.
b Reported by more than 3% of clinical trial participants. Adverse reactions

listed are generally considered mild to moderate and self-limiting unless
otherwise specified.

c Change in seizure frequency typically measured by percent reduction in
seizures from baseline.

d Outcome measured using 1 to 10 numerical rating scale.
e Meta-analyses may include some participants with other etiologies for nausea

and vomiting (eg, after surgical procedures).
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loss despite antiretroviral therapy, although supporting evidence is
limited and of low quality.51-53 A 2018 meta-analysis54 of 192 adult
participants with HIV in 2 RCTs reported that cannabinoids (2.5-mg
dronabinol capsule or 3.95% Δ9-THC cannabis cigarette) had a mod-
erate effect on increasing body weight (SMD, 0.57 [95% CI, 0.22 to
0.92]), although the quality of evidence was very low.

Seizures
The FDA approved pharmaceutical-grade CBD as adjunctive
therapy for seizures associated with Dravet syndrome and
Lennox-Gastaut syndrome in patients 2 years or older and for

tuberous sclerosis complex in patients aged 1 year or older. The
American Academy of Neurology and American Epilepsy Society
support the use of FDA-approved CBD in combination with other
antiepileptic medications for these childhood seizure disorders.55

A meta-analysis17 (6 double-blind RCTs with 948 pediatric
patients with treatment-resistant childhood-onset epilepsy and 8
healthy adult volunteers) reported that CBD compared with pla-
cebo had a moderate effect on reducing seizure frequency (SMD,
−0.50 [95% CI, −0.62 to −0.38]). Evidence remains insufficient to
recommend cannabis or cannabinoids for treatment of epilepsy in
adults (eTable 2 in the Supplement).55-57

Table 3. Screening and Clinical Precautions Before Initiating Cannabis or Cannabinoids

Assessment Recommendations
Underlying conditions and
appropriateness of indication

Evaluate and address the underlying conditions contributing to the target symptom (eg, insomnia, pain, anxiety)

Informed consent Discuss and document the risks, benefits, and alternatives of relevant cannabis or cannabinoid treatments

Conditions associated with increased risk

Substance use disorder (SUD) The American Society of Addiction Medicine recommends counseling patients of the potential harms of products containing
Δ9-THC likely to exceed potential benefits because SUDs are a risk factor for cannabis use disorder31,32

The College of Family Physicians of Canada suggests incorporating a structured assessment of substance use risk
(eg, CAGE-AID questionnaire) prior to initiating cannabis treatment, especially for patients with a history of a SUD33

Consider obtaining an initial urine drug screen,54 checking the prescription drug monitoring program (a state-run electronic
database) and obtaining informed consent for future urine drug screening. Currently no universally accepted clinical
guidelines exist on the optimal frequency of urine drug screening for patients with SUDs considering cannabis or
cannabinoids. Monitoring should be based on clinical judgment, SUD risk stratification, and treatment goals33

Consider referral to addiction specialist
Mental illness The American Psychiatric Association and American Society of Addiction Medicine recommend advising patients that the

risks likely outweigh benefits regarding the use of therapeutics that contain Δ9-THC31,34

Consider consultation with psychiatrist
Pulmonary disease Recommend against the use of inhaled cannabis products, especially patients with pulmonary disease such as asthma or

chronic obstructive pulmonary disease31,35

Cardiovascular disease (CVD) Recommend counseling patients that the potential harms of therapeutics containing Δ9-THC likely outweigh the benefits
among patients with moderate to severe CVD including ischemic heart disease, poorly controlled hypertension, severe heart
failure, coronary artery disease, and arrhythmia35-37

Recommend against inhaled cannabis products, including smoked and vape products, for patients with a history of CVD35-37

Nabiximols are contraindicated for patients with serious CVD including poorly controlled hypertension and severe heart
failure37

Electrocardiogram prior to cannabis use is currently not supported by evidence
Fall risk or frailty Recommend counseling patients with fall risk or frailty that potential harms of cannabis or cannabinoid use likely exceed

potential benefits because cannabis and cannabinoids carry a risk of falls and CNS depression31

Severe liver disease Recommend against the use of therapeutics containing Δ9-THC for patients with severe liver disease due to increased risk of
fibrosis and steatorrhea35,38

Pregnancy, planning pregnancy,
or breastfeeding

The American College of Obstetricians and Gynecologists and the American College of Physicians recommend that clinicians
advise against the use of cannabis or cannabinoids among patients who are pregnant, are planning to become pregnant, or are
breastfeeding (Table 3)31

Children, adolescents, and young
adults (age ≤25 y)

Recommend against the use of cannabis during neurodevelopment (≤25 y), given evidence of potential long-term cognitive
and psychiatric risks associated with early exposure to Δ9-THC, which likely outweigh therapeutic benefits39,40

Older adults (age ≥65) Recommend caution when considering cannabis or cannabinoids due to age-related physiological changes including reduced
hepatic function, risk of polypharmacy, CNS sensitivity, and reduced fat-free body mass, which may lead to increased
adverse effects, particularly with therapeutics containing Δ9-THC41

The Canadian Centre on Substance Use and Addiction recommends starting with no more than 1 to 2 puffs or doses daily of
a product containing ≤10% THC with equal or higher CBD, or ≤2.5-mg THC with equal or higher CBD per edible42

The Canadian Coalition for Seniors’ Mental Health advises that clinicians screen for cognitive impairment, fall risk, and use
of CNS depressants before initiating cannabis in adults aged ≥65 y41

Preexisting cannabis or cannabinoid
use

Recommendations if a patient reports preexisting use of cannabis or cannabinoids for medical reasons:
Assess for frequency, duration, product type, potency, delivery mechanism, mode of procurement (eg, dispensary,
unregulated markets)
Discuss risks, benefits, and FDA-approved or evidence-based alternatives for current cannabis and/or cannabinoid use
If risks of preexisting cannabis use likely outweigh benefits, recommend a gradual taper rather than abrupt discontinuation
in patients with long-term, heavy cannabis use to reduce the risk of withdrawal syndrome35
Review harm reduction strategies including avoidance of high-potency use (containing >10% [inhaled] or >10 mg/d [oral]
Δ9-THC; Table 4)

If use is chronic (>1 y), frequent (>1wk), or high potency:
Assess for acute intoxication, cannabis use disorder, and cannabis withdrawal syndrome using criteria from the DSM-5
Assess for cannabis hyperemesis syndrome

(continued)
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Conditions Not Approved by FDA
Chronic Noncancer Pain
The International Association for the Study of Pain, the American
College of Physicians (ACP), and the Canadian Rheumatology Asso-
ciation (CRA) recommend against use of cannabis or cannabinoids
as first-line treatment for chronic noncancer pain due to limited evi-
dence of benefit and well-documented risks.31,49,58 The ACP’s59

2025 best practice advice suggests that nabiximols may be consid-
ered for patients whose neuropathic pain does not improve with
first-line therapies (eg, tricyclic antidepressants, topical agents),
based on moderate-certainty evidence. A meta-analysis31 of 4 RCTs
and 733 adult participants with chronic pain (eg, neuropathic pain,
osteoarthritis, fibromyalgia) reported that nabiximols improved
pain severity compared with placebo (MD, −0.54 [95% CI, −0.95
to −0.19]).

Low-certainty evidence suggests that purified Δ9-THC
preparations with a high Δ9-THC to CBD ratio (eg, dronabinol,
nabilone) may reduce chronic noncancer pain severity although
without clear effect on function or disability.31 A meta-analysis59

of 8 RCTs (n = 684 patients) reported a large effect on improve-
ment in chronic, noncancer pain severity with high Δ9-THC
to CBD ratio preparations compared with placebo (SMD, −1.25
[95% CI, −2.09 to −0.71]). However, due to the heterogeneity
of formulations, dosing strategies, and study designs, further
high-quality research is needed before these preparations can be
recommended.

The ACP and CRA recommend against use of inhaled cannabis
to treat chronic noncancer pain because the risk of adverse effects
such as chronic bronchitis and exposure to contaminants likely out-
weigh the benefits.31,36

Spasticity Due to Multiple Sclerosis
The American Academy of Physical Medicine and Rehabilitation
2024 consensus guidance60 suggests further study before recom-
mending cannabis or cannabinoids for multiple sclerosis (MS)–
related spasticity. Although currently not FDA-approved in the US,

nabiximols is approved in several other countries including Canada,
the UK, France, and Germany for MS-related spasticity unrespon-
sive to first-line treatments. The UK’s National Institute for Health
and Care Excellence recommends offering a 4-week trial of nabixi-
mols for moderate-to-severe MS-related spasticity in adults who
have not responded adequately to other antispasticity medica-
tions, with continuation only if associated with a clinically meaning-
ful improvement (�20% reduction on a 1-10 numeric rating scale
).61 A 2024 systematic review and meta-analysis21 of 8780 adults
with MS-related spasticity across 31 studies (both randomized and
nonrandomized) reported that nabiximols had a large effect on
improving spasticity symptoms on the numeric rating scale (SMD,
−1.41 [95% CI, −1.65 to −1.17]).

There is currently insufficient evidence to recommend for or
against formulations aside from nabiximols for the treatment of spas-
ticity in MS.62,63

Cancer Pain
The 2024 ASCO guidelines49 state that there is currently insuffi-
cient evidence to recommend for or against use of cannabis or can-
nabinoids to treat cancer pain. A meta-analysis64 of 4 RCTs that in-
cluded 1333 adults with opioid refractory cancer pain reported
moderate-certainty evidence that there was no clinical benefit with
nabiximols, for proportions of patient global impression of change
(a patient-reported measure rating overall change in condition) much
or very much improved compared with placebo (320 per 1000 vs
230 per 1000; risk difference, 0.06 [95% CI, 0.01-0.12]).

Insomnia
The 2022 World Sleep Society65 and Kaiser Permanente Insomnia
guidelines66 do not recommend use of cannabis or cannabinoids for
treatment of insomnia; the World Sleep Society cited insufficient sup-
porting evidence and issued a weak recommendation against its use
based on low-quality data.

A meta-analysis of 39 RCTs,67 38 of which evaluated oral can-
nabinoids and 1 administered inhaled cannabis, that included 5100

Table 3. Screening and Clinical Precautions Before Initiating Cannabis or Cannabinoids (continued)

Assessment Recommendations
Drug-drug interactions Review patient’s medication list for clinically significant drug-drug interactions when considering cannabis or cannabinoid

therapy
Avoid or use caution when combining cannabis or cannabinoids with other sedating medications (eg, benzodiazepines,
opioids, sedating antidepressants) due to additive and/or synergistic CNS depressant effects43

Clinically relevant drug-drug interactions:
Cannabis smoking can induce the CYP1A2 enzyme, potentially lowering concentrations of certain medications
(eg, olanzapine and clozapine)
Strong CYP3A4 inhibitors (eg, ketoconazole) can increase Δ9-THC and CBD levels, increasing sedation and potential
psychoactive effects44

CYP3A4 inducers (eg, rifampicin) can reduce concentrations of Δ9-THC and CBD44,45

Δ9-THC containing products:
Δ9-THC is a weak inhibitor of CYP3A4 and CYP2C9; however, at higher doses or in the presence of other CYP inhibitors,
clinically relevant interactions may occur, potentially increasing levels of medications such as warfarin (monitor INR)
and immunosuppressants (eg, tacrolimus, cyclosporine)46

CBD-containing products:
Due to CBD inhibition of CYP2C19 (strong), CYP3A4 (moderate), and CYP2D6 (weak to moderate), anticipate increased
serum levels of medications such as certain selective serotonin reuptake inhibitors (eg, citalopram), warfarin (monitor
INR), antiepileptics (eg, clobazam, esclicarbazepine, brivaracetam), and immunosuppressants (eg, tacrolimus,
cyclosporine)45,46

Coadministration of CBD with stirpentol or valproate may increase the risk of hepatotoxicity45

Abbreviations: CNS, central nervous system; CYP1A2, polymorphic cytochrome P450 1A2; DSM-5, Diagnostic and Statistical Manual of Mental Disorders
(Fifth Edition); INR, international normalized ratio; THC, tetrahydrocannabinol.
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adult participants with chronic pain reported that cannabis and can-
nabinoid use, compared with placebo, resulted in a small improve-
ment in sleep quality (modeled risk difference [RD] for achieving the
minimal clinically important difference, 8% [95% CI, 3%-12%]; mod-
erate-certainty evidence) and sleep disturbance (modeled RD, 19%
[95% CI, 11%-28%]; moderate- to high-certainty evidence). How-
ever, limitations of the meta-analysis included limited use of vali-
dated sleep measures and insufficient data on dose-response rela-
tionships, long-term outcomes, and concurrent medication use.

Dementia
RCT evidence suggests that cannabis or cannabinoids have no ef-
fect on prevention or treatment of dementia, and there is currently
insufficient evidence to recommend for or against the use of can-
nabis or cannabinoids to treat behavioral or psychological symp-
toms of dementia such as aggression. A systematic review and
meta-analysis68 of 4 RCTs and 126 adult participants with demen-
tia (106 with Alzheimer disease; 8, vascular dementia; 12, mixed
Alzheimer disease or vascular dementia) reported that synthetic
Δ9-THC analogues (eg, nabilone, dronabinol) compared with pla-
cebo had little or no clinically important effect on cognition as mea-
sured by the Mini-Mental State Examination (mean difference [MD],
1.1 points [95% CI, 0.1 to 2.1]; the minimal clinically important differ-
ence [MCID] on the Mini-Mental State Examination for dementia is
1.4). The meta-analysis also reported low-certainty evidence that
there is little to no clinically important effect of cannabinoids on be-
havioral or psychological symptoms of dementia (measured by the
Neuropsychiatric Inventory Questionnaire; MD, −1.97 [95% CI, −3.81
to −0.07]; 1 parallel group and 2 crossover studies, 110 participants;
MCID is 8).

Psychiatric Indications
The American Psychiatric Association and American Society of Ad-
diction Medicine recommend against use of cannabis or cannabi-
noids to treat any psychiatric disorder and emphasize that canna-
bis may exacerbate or precipitate mental illness, particularly
psychosis and suicidality in individuals with depression.33,34,69-75

The 2023 Veterans Affairs and Department of Defense Clinical
Practice Guideline76 strongly recommend against use of cannabis
or cannabinoids for the treatment of posttraumatic stress disorder
(PTSD) due to low-quality evidence and known psychiatric adverse
effects. A double-blind, randomized crossover trial77 of 80 US vet-
erans with PTSD reported no significant between-group difference
in the Clinician-Administered PTSD Scale among participants given
a medicinal inhaled cannabis with a combination of 0.5% to 12%
Δ9-THC and less than 0.01% to 11% CBD content and those receiv-
ing placebo (P = .15).

Although current evidence is insufficient to recommend for or
against CBD to treat anxiety disorders, preliminary support for its
potential efficacy has emerged from small RCTs including less than
100 participants.78 CBD may counteract the psychoactive and anx-
iogenic effects of Δ9-THC through indirect blockade of the CB1 re-
ceptor and upregulation of the anxiolytic endocannabinoid
anandamide.79 A 2024 systematic review and meta-analysis78 of 316
adult patients in 8 studies (randomized and nonrandomized) re-
ported that oral CBD had a large effect on reducing anxiety symp-
toms in patients with anxiety disorders (eg, generalized anxiety dis-
order, social anxiety disorder) compared with placebo (Hedges

g = −0.92 [95% CI, −1.80 to −0.04]). However, limitations such as
small sample sizes, brief trial durations (110 minutes to 12 weeks),
and heterogeneity in target indications defined by the Diagnostic and
Statistical Manual of Mental Disorders (Fifth Edition) (DSM-5; eg, gen-
eralized anxiety disorder, obsessive compulsive disorder) and CBD
formulations limit clinical applicability of this study.

There is currently insufficient evidence regarding the use of can-
nabis or cannabinoids for many other medical conditions including
acute pain,80-82 Parkinson disease,83 glaucoma,84,85 and rheu-
matic diseases (eTable 2 in the Supplement).86-88

Risks, Harms, and Clinical Guidance to Minimize Harm
Clinicians should screen patients for conditions such as pregnancy
and schizophrenia, in which potential harms of cannabis or canna-
binoid use likely outweigh the benefits (Table 3).89 Clinicians should
also consider the clinical context when evaluating the potential thera-
peutic use of cannabis or cannabinoids because the balance of risks
and benefits may differ substantially across patient populations and
scenarios and should guide decision-making accordingly. For ex-
ample, clinicians may be more willing to accept a less favorable risk-
benefit profile when prescribing cannabinoids for a patient with ad-
vanced cancer than for a young healthy patient.

Cannabinoids
Common adverse effects of pharmaceutical-grade cannabinoids re-
ported in RCTs are summarized in Table 2. Patients prescribed thera-
peutics containing Δ9-THC such as dronabinol and nabilone should
be advised not to operate motor vehicles or heavy machinery for at
least 6 to 8 hours after inhaled or oral pharmaceutical-grade can-
nabinoid use or 8 to 12 hours after edible (eg, brownies) use be-
cause blood Δ9-THC concentration of 2 to 5 ng/mL is associated with
significant driving impairment.19,20,22,90,91 The FDA also cautions that
concurrent use of cannabinoids with central nervous system de-
pressants (eg, benzodiazepines, alcohol) may increase sedation, diz-
ziness, and somnolence.19,37,38 In trials of pharmaceutical-grade CBD
for tuberous sclerosis complex, somnolence occurred more fre-
quently in pediatric and adult participants receiving concomitant clo-
bazam compared with those not taking clobazam (33% vs 14%).18

Prospective studies with longer duration of follow-up are needed
to improve understanding of the chronic effects of cannabinoid use.

Cannabis
Patients may present with preexisting self-directed use of canna-
bis for medical purposes, such as products obtained from dispen-
saries or unregulated markets (Table 1), which tend to have higher
potency and greater risks than FDA-approved formulations.1-4,92 An
observational study1 of 8505 cannabis products from 653 US dis-
pensaries reported that the average Δ9-THC content of cannabis la-
beled as medicinal (19.2% Δ9-THC content [95% CI, 18.97%-
19.63%]) was comparable with products labeled as recreational
(21.5% [95% CI, 21.37%-21.63%]), and on average exceeded Δ9-THC
content used in clinical trials for treatment of conditions such as neu-
ropathic pain (typically <10% Δ9-THC).93 The distinction between
medical and recreational cannabis reflects dispensary labeling prac-
tices and patient reason for use more than differences in potency
and chemical composition.

Cannabis use may lead to acute intoxication, which may cause
impaired motor coordination, euphoria, anxiety, sensation of slowed
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time, impaired judgment, social withdrawal, conjunctival injection,
increased appetite, dry mouth, and tachycardia.94 Serious acute ad-
verse effects, such as psychosis and myocardial infarction, may oc-
cur in individuals with certain underlying conditions (eg, schizophre-
nia, cardiovascular disease) and/or with the use of high-potency
cannabis products, including edibles, where delayed onset can lead
to inadvertent overconsumption; these serious adverse effects are
further described in Table 4.

Clinicians should evaluate patients using cannabis for poten-
tial cannabis use disorder, characterized by the presence of at least
2 out of 11 DSM-594 criteria (Box 2).32,104 Additional long-term health
effects of cannabis are uncertain because many commonly used
products, particularly high-potency formulations, have not been
studied in RCTs. Based on observational studies, clinicians should
be aware of potential health risks associated with cannabis use, par-
ticularly when counseling patients with relevant medical conditions

Table 4. Potential Adverse Effects of Cannabis Use

Category Description Evidencea,b

Overall effects

Neurocognitive
effects

Acute impairment in judgment and motor
coordination
Chronic impairment in memory, attention,
executive function, learning, processing
speed

Increased risk of MVC fatality of 14 deaths per
100 000 MVCs91

Small to moderate deficits in learning, speed of
information processing, delayed memory, executive
functioning or working memory, attention, cognitive
flexibility, and impulsivity95,96

Neurocognitive deficits from cannabis use in adults
may be reversible after approximately 25 d of
abstinence97

Psychiatric
effects

Acute psychotic symptoms, particularly with
high potency products
Chronic increased risk of developing
psychotic disorders, anxiety, depression,
and dependency

With high-potency (≥10% THC) vs lower-potency
(<10% THC) cannabis use, association with
psychotic-like experience (12.4% vs 7.1%),
generalized anxiety disorder (19.1% vs 11.6%)3

Increased risk of precipitating and/or worsening
psychiatric disorders such as bipolar disorder,71

schizophrenia,72,73 and major depressive disorder74

Increased suicidal ideation among patients with
underlying depression, association with cannabis use
in a dose-dependent manner75

Cardiovascular
effects

Acute tachycardia, orthostatic hypotension,
increased risk of MI and stroke in at-risk
populations
Increased risk of coronary artery disease, MI,
and stroke with chronic and/or heavy use

When comparing daily inhaled cannabis use with
nondaily use, increased risk of coronary heart disease
(2.0% vs 0.9%), MI (1.7% vs 1.3%), and stroke (2.6%
vs 1.0%), after adjusting for tobacco use98

Respiratory
effects (inhaled
cannabis
formulations)

Acute bronchial irritation, increased phlegm
production, acute bronchitis
Chronic bronchitis, cough, wheezing, phlegm
production, asthma

Among individuals vaping cannabis 3 or more days in
the past 30 d compared with no lifetime history of
cannabis use, increased frequency of bronchitis
symptoms (23.2% vs 12.3%) and wheezing (20% vs
10.3%)99

Pregnancy and
breastfeeding

Δ9-THC and CBD cross the placenta and
concentrate in breast milk due to their
lipophilicity, exposing the fetus and infant to
cannabinoids

Cannabis use during pregnancy compared vs no use is
associated with low birth rate (11.9% vs 7.1%), small
for gestational age (14.3% vs 8.4%), decreased mean
neonatal head circumference (mean difference, −0.52
cm), and increased neonatal ICU admissions (10% vs
6.7%)89

Cannabis-induced syndromes

Cannabis
hyperemesis
syndrome

Recurrent episodes of intractable nausea,
vomiting, and abdominal pain in individuals
with chronic heavy cannabis use, typically
relieved by hot bathing or cessation of
cannabis

Prevalence 32.9% among patients who smoked
cannabis ≥20 d/mo100

To address the acute symptoms, the American
Gastroenterology Association101 recommends
counseling on cannabis cessation
Short-term management may include topical
capsaicin, benzodiazepines, olanzapine, and
haloperidol
Long-term management may include tricyclic
antidepressants such as amitriptyline (75-100 mg at
bedtime)

Cannabis
withdrawal
syndrome

Per the DSM-5,94 cannabis withdrawal
syndrome is diagnosed when ≥3 symptoms
(eg, irritability, anxiety, or sleep disturbances)
develop within approximately 1 wk after
cessation of heavy and prolonged cannabis use

Among patients who regularly use cannabis or have a
diagnosis of cannabis use disorder, prevalence is 17%
(95% CI, 13%-21%)102

Typically managed with supportive care, including
reassurance, sleep, and appetite stimulation
(eg, nutritional counseling, high-calorie
supplements), and, in more severe cases, short-term
use of medications such as gabapentin103

Cannabis use
disorder

Per the DSM-5,94 cannabis use disorder is
diagnosed by the presence of at ≥2 of 11
criteria—such as impaired control over use,
social or occupational impairment, risky use,
tolerance, or withdrawal—occurring within
a 12-mo period and causing clinically
significant impairment or distress

29% (95% CI, 21%-38%) of individuals who self-report
medicinal cannabis use within the past 6-12 mo meet
criteria for cannabis use disorder104

Abbreviations: CBD, cannabidiol;
DSM-5, Diagnostic and Statistical
Manual of Mental Disorders
(Fifth Edition); ICU, intensive care
unit; MI, myocardial infarction;
MVC, motor vehicle collision;
THC, tetrahydrocannabinol.
a Chronic risks should be interpreted

with caution because they are
largely based on retrospective
studies that cannot establish
causality.

b See eTable 3 in the Supplement for
detailed effect sizes and confidence
intervals.
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(eg, underlying psychiatric or cardiac conditions) or using high-
potency cannabis products (Table 3). Clinicians should also be fa-
miliar with the presentation and recommended treatment of can-
nabis-induced syndromes such as cannabis hyperemesis syndrome
and cannabis withdrawal syndrome (Table 4).38,39,41,42,100-103

Cardiovascular Risks
Evidence from observational studies and meta-analyses suggest an
association between cannabis use and increased risk of acute car-
diovascular events, including myocardial infarction, stroke, arrhyth-
mias, and cardiovascular mortality (Table 4).98,105,106 For example,
a large multicenter study106 of 4 636 628 relatively healthy (ie, no
cardiovascular comorbidities such as hypertension, hyperlipid-
emia, coronary artery disease) adults aged 50 years or younger who
did not use tobacco reported that cannabis use, defined by chart
documentation of cannabis-use-related International Statistical
Classification of Diseases and Related Health Problems, Tenth Revi-
sion (ICD-10) codes, was associated with a higher absolute risk of
myocardial infarction compared with nonuse (0.55% vs 0.09%; risk
ratio, 6.18 [95% CI, 4.89-7.82]).

Proposed mechanisms underlying these cardiovascular effects
include Δ9-THC–induced sympathetic nervous system activation,
increased myocardial oxygen demand, coronary vasospasm, and
impaired vascular reflexes.35,107,108 Cannabis use may also contrib-
ute to endothelial dysfunction (ie, impaired endothelium-
dependent vasodilation), an early marker of atherosclerosis that
can increase long-term cardiovascular risk.109 Therefore, clinicians
should assess cardiovascular risk before prescribing cannabis for
medical purposes, optimize treatment of conditions associated
with cardiovascular disease (eg, hypertension, dyslipidemia,
tobacco use), and counsel on use of lower-dose and potency for-
mulations (Table 5). Clinicians should consider monitoring for
symptoms such as palpitations, presyncope, or chest pain, espe-
cially within the first 1 to 2 hours after use when adverse effects are
most likely to occur.

Pulmonary Risks
Clinicians should recommend against the use of inhaled cannabis,
especially among patients with asthma or chronic obstructive pul-
monary disease.31,35 The American Thoracic Society offers a pa-
tient education resource outlining the potential harmful effects of
cannabis use on lung health. Observational studies suggest that in-
haled cannabis consumption may be associated with increased risk
of asthma, chronic cough, dyspnea, wheezing, and increased spu-
tum production (Table 4).99,112,113

Neurocognitive Risks
Observational studies and meta-analyses suggest that chronic can-
nabis use, defined as 12 or more months of continuous and recur-
rent cannabis consumption, may be associated with small to me-
dium effect size deficits across several neurocognitive domains,
including learning, processing speed, memory, executive function-
ing, and attention (Table 4).95,96,114 However, in adults older than 25
years, observational studies and meta-analyses suggest that can-
nabis-induced neurocognitive deficits may attenuate after pro-
longed abstinence (25 days), once acute intoxication and with-
drawal effects wear off.95,97 Prospective research is needed to clarify
the long-term neurocognitive risks of cannabis use, including risks
of developing dementia.114

Contamination and Quality Control
Unlike pharmaceutical-grade cannabinoids, which are subject to
FDA regulations on purity, potency, and contaminants, most prod-
ucts sold in dispensaries are not held to consistent national stan-
dards. Cannabis products sold at US dispensaries are regulated at
the state level, leading to wide variability across the US in cannabis
product quality, labeling accuracy, and testing standards.110,115 This
regulatory gap contributes to cannabis products’ potential risk of
contamination with mold, heavy metals, pesticides, and other
potentially harmful toxins (Table 6).116,117,119-121 The American Heart
Association recommends that clinicians advise patients against
obtaining cannabis or cannabinoid products through unregulated
markets due to heightened risk of contamination, adulteration, and
unpredictable potency.35,118 There is insufficient evidence to deter-
mine whether growing cannabis plants is safer than using products
sold at a dispensary.

Practical Considerations and Application of Evidence
Informed Consent and Shared Decision-Making
The informed consent process should include a discussion of
risks and benefits associated with cannabis use along with
FDA-approved alternatives. Clinicians should adopt a nonjudg-
mental approach and encourage an open dialogue with patients.
Patients often underreport cannabis and cannabinoid use in clini-
cal settings,48 due to stigma, fear, and mistrust, which can
impede effective communication with clinicians about medical
use of cannabis and cannabinoids.122 Clinicians who deem a
patient appropriate for a trial of cannabis or cannabinoids may
certify the patient for a medical cannabis card or refer them to
another clinician who can certify the patient. This certification is
not a prescription for medical cannabis, but rather a statement
that the patient meets the qualifying criteria under state law.
Clinicians should be familiar with institutional policies because
some federally funded systems, such as the US Department of

Box 2. Diagnosis of Cannabis Use Disorder

The Diagnostic and Statistical Manual of Mental Disorders
(Fifth Edition) indicates that a diagnosis of cannabis use disorder
occurs when 2 of 11 of the following characteristics occur within
a 12-month period.94

• Using more cannabis than originally intended
• Struggling to control or reduce cannabis use
• Spending considerable time obtaining, using, or recovering from

cannabis
• Experiencing cravings for cannabis
• Facing problems at work, school, or home due to cannabis use
• Continuing cannabis use despite social or relationship issues

caused by it
• Abandoning or reducing important activities in favor of

cannabis use
• Using cannabis in situations that are physically hazardous
• Persisting in cannabis use despite awareness of physical or

psychological problems
• Developing tolerance to cannabis, requiring more to achieve

the same effect
• Experiencing withdrawal symptoms when not using cannabis
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Veterans Affairs, prohibit recommending cannabis for medical
use (per Veterans Health Administration directive 1315; eTable 1 in
the Supplement).

Use Agreements and Care Plans
Clinicians certifying cannabis for medical purposes for their
patients may consider using a written informed consent or treat-
ment agreement. Originally developed to reduce liability in the
context of opioid prescribing,123 treatment agreements can pro-
vide a structured framework for medical cannabis use. Key com-
ponents may include guidance on safe storage, particularly keep-
ing cannabis out of reach of children and adolescents; procedures
to follow if a patient develops high-risk condition (eg, pregnancy);
discussion of potential adverse effects such as impaired driving
and interactions with opioids, benzodiazepines, or alcohol; and
expectations regarding follow-up visit intervals.40,111,124 An example
treatment agreement is available from the College of Family Phy-
sicians of Canada.

Limitations
This review has several limitations. First, this is not a systematic re-
view, and we did not conduct a formal risk of bias assessment of in-
cluded studies. Second, many of the studies included in this review
were observational and may be subject to confounding. Third, rec-
ommendations based on RCTs may not directly apply to individual
patients, given heterogeneity of study designs, patient popula-
tions, cannabis formulations, and dosing. Fourth, some relevant ar-
ticles may have been missed.

Conclusions
Evidence is insufficient for the use of cannabis or cannabinoids for
most medical indications. Clear guidance from clinicians is essen-
tial to support safe, evidence-based decision-making. Clinicians
should weigh benefits against risks when engaging patients in in-
formed discussions about cannabis or cannabinoid use.

Table 5. Harm Reduction and Informed Use Strategies

Strategy Details
Use lower Δ9-THC
potency formulations
when possible

Prefer products with <10% Δ9-THC (inhaled) or ≤5-mg Δ9-THC per serving (edible),
particularly for individuals new to cannabis or with underlying medical conditions
(eg, cardiovascular or respiratory conditions) or psychiatric conditions; use the lowest
effective dose to minimize adverse effects38,110

Prefer noninhaled
routes

Select oral or sublingual formulations over smoking or vaping to reduce risks to lung health

Start low, go slow The Canadian Centre on Substance Use and Addiction recommends starting with no more than
1 to 2 puffs or doses daily of a product containing ≤10% THC with equal or higher CBD, or
≤2.5-mg THC with equal or higher CBD per edible42

Avoid combining
cannabis with other
substances

Do not use cannabis or cannabinoids with alcohol, opioids, or other central nervous system
depressants due to increased risk of adverse effects such as respiratory depression and/or
somnolence

Avoid driving or
operating machinery
after cannabis use

Counsel patients not to drive or operate machinery for at least 6-8 h after inhaling cannabis or
taking pharmaceutical-grade oral cannabinoids and 8-12 h after edible use because blood
Δ9-THC concentration of 2-5 ng/mL is associated with significant driving impairment90

Store products safely Keep cannabis or cannabinoids in child-resistant containers, stored securely and out of reach
of children, adolescents, and pets

Monitor for drug-drug
interactions

Monitor for potential interactions between cannabis or cannabinoids and other prescription
and over-the-counter medications, particularly those metabolized by cytochrome P450
enzymes (eg, CYP3A4, CYP2C9, CYP2C19)

Avoid cannabis
products sold through
unregulated markets

Cannabis from unregulated markets such as online marketplaces or unlicensed dispensaries
may have higher risk of contamination, mislabeling, or adulteration with harmful substances,
including synthetic cannabinoids, compared with products from licensed dispensaries or
pharmaceutical-grade products5

Delay initiation of
cannabis use until
>25 y40

A recent systematic review111 reported both transient (eg, mood) and potentially persistent
neurocognitive effects (eg, cognitive function, sensory functioning) in youth and adolescents,
underscoring the need for caution when considering cannabis or cannabinoid use in youth

Abbreviations: CBD, cannabidiol;
THC, tetrahydrocannabinol.

Table 6. Potential Contaminants in Cannabis or Cannabinoids Used for Therapeutic Purposes

Contaminant Clinical concern Evidence
Pesticides Respiratory irritation,

neurotoxicity, cardiotoxicity
In a Canadian observational study116 of cannabis inflorescence
(flowering tops of the plant that are typically harvested and consumed),
22 of 24 (92%) of unregulated market samples tested positive for
pesticides; 2 of 36 (6%) of licensed (regulated) products contained
detectable pesticide residues

Heavy metals Neurotoxicity, nephrotoxicity,
and cardiotoxicity with chronic
exposure

An observational study117 of 97 edible CBD products purchased from US
dispensaries and unregulated markets reported detectable lead in 70%
of samples, with 4% (4 of 97) exceeding the California Proposition 65
daily threshold for lead exposure

Fungi Pulmonary aspergillosis and
other invasive fungal
infections, particularly among
immunocompromised
individuals

A retrospective study5 of US commercial claims data (n = 21 612 775)
reported higher rates of fungal infections among patients with than
those without a cannabis use–related ICD-10 diagnostic code (0.08% vs
0.03%; OR, 2.6 [95% CI, 1.9 -3.5]). Aspergillus species were the most
common fungal infection reported in this study

Fentanyl Risk of unintentional opioid
exposure and overdose

Rare case reports in the US have described cannabis adulterated with
fentanyl, typically involving products from unregulated or illegal
markets; however, such occurrences are exceedingly uncommon and do
not warrant routine fentanyl testing or public health surveillance118

Abbreviations: CBD, cannabidiol;
ICD-10, International Statistical
Classification of Diseases and Related
Health Problems, Tenth Revision
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