©2026 Anesthesia Patient Safety Foundation. All rights reserved. Reprinted with permission from Anesthesia Patient Safety Foundation.
Copying, use and distribution prohibited without the express written permission of Anesthesia Patient Safety Foundation.

APSF.ORG

p
apst

NEWSLETTER

THE OFFICIAL JOURNAL OF THE ANESTHESIA PATIENT SAFETY FOUNDATION

CITATION: Irvine D, Meyer T, Thornton, Huang J.
Cannabis and anesthesia: a 2025 update oon
perioperative considerations. APSF Newsletter.
2026;1:9-12.

Cannabis and Anesthesia: A 2025 Update
on Perioperative Considerations

by Dylan Irvine, DO; Tricia Meyer, PharmD, MS; Imani Thornton, MD FASA; and Jeffrey Huang, MD, MS, FASA

In recent years, adult cannabis use in the
United States has increased appreciably with
the concurrent expansion of state legalization.
As of mid-2025, medical cannabis is authorized
in 40 states as well as the District of Columbia
and several U.S. territories, and recreational
adult use is legal in 24 states and the District of
Columbia. Given the rising prevalence of can-
nabis consumption, anesthesia professionals
must remain cognizant of the systemic effects
of cannabis in the perioperative setting. Current
evidence suggests that cannabis use may alter
anesthetic drug requirements, and may influ-
ence cardiovascular physiology and postopera-
tive pain responses.?®> Comprehensive
preoperative screening and individualized
anesthetic management are, therefore, war-
ranted in patients who use cannabis. In 2023,
we released an article that discussed the peri-
operative considerations of cannabis use on
anesthesia administration.® Given the abun-
dance of new research and information avail-
able on this topic, an update is necessary.

PHARMACOLOGICAL
CONSIDERATIONS

The most commonly known botanical can-
nabinoids are the phytocannabinoids tetrahy-
drocannabinol (THC) and cannabidiol (CBD).*®
THC is the principal psychoactive compound
found in the Cannabis sativa plant (C. sativa).
CBD is also an active cannabinoid; however, it is
not mind-altering. While there are other species
of the cannabis plant, C. sativa is typically one
of the most commonly occurring subspecies.’®
The plant itself has a complex pharmacology
with numerous other cannabinoids and phyto-
cannabinoids, although not all have been thor-
oughly studied to determine how they interact
within the body and other pharmacological
properties."©

Cannabinoids bind to specific receptors in
the body known as cannabinoid receptors.
There are two receptors: cannabinoid receptor
type 1(CBy) and type 2 (CB,). The receptors are
part of the endocannabinoid system (ECS) and
located throughout the body and brain.8"2 The
ECS plays a role in regulating learning and
memory, emotional processing, sleep, tempera-
ture control, pain control, inflammatory and
immune responses, and appetite!*'® CB; is
involved with the nervous system, motor func-

tion, memory, analgesia and others. The CB,
receptors have a role in anti-inflammatory and
pro-inflammatory reactions.®"? Endogenous
endocannabinoid stimulation of CB; receptors
does not cause the level of euphoria normally
seen with THC/marijuana.?'® Additionally, there
is a rapid breakdown of endocannabinoids by
enzymes. Some researchers postulate that the
blissful and well-being feeling some individuals
have when running (runner’s high) may result
from the release of endocannabinoids rather
than from endorphins.®

Phytocannabinoids have been shown to be
partial agonists, full agonists, or antagonists, at
the cannabinoid receptors™® Down regulation
of CB receptors can potentially occur with THC,
acting as a partial agonist, and can facilitate tol-
erance and decreased effects** Therapeutic
actions of THC and CBD include analgesic, anti-
emetic, anti-inflammatory, antiseizure, and neu-
roprotective effects. The method of cannabis
use is an important determinant of its effects
and plasma levels. Inhaling or smoking canna-
bis will result in THC being detectable in the
plasma within seconds of inhalation. Following

a 5—7-minute smoking episode with the equiva-
lent of 10—15 mg of THC, the peak plasma levels
will be 100 pg/L. After use of the drug, metabo-
lites will appear in the urine and feces as gluc-
uronide conjugates. Some metabolites can be
found in the urine for up to 2 weeks 4151920

Individuals with acute intoxication from THC
and/or THC/CBD extracts may have increased
disinhibition, impaired memory, and other
impairments in learning, attention, attentional
bias, and psychomotor function.?' Adverse
effects of cannabinoids can range from mild to
severe depending on the concentration, route
of administration, and prior exposure to the
drugs. The effects may involve euphoria, anx-
iolysis, tachycardia, sensory amplification, pos-
tural hypotension, conjunctivitis, hunger, and
dry throat, mouth, and eyes. Serious symptoms
can include panic attacks, myoclonus, psycho-
sis, hyperemesis, hypertension, tremors, sei-
zures, inhalation burns, hallucinations,
unconsciousness, acute respiratory distress
syndrome, and bronchospasm."#'® Some
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Acute Cannabis Intoxication is Associated with Anesthetic Risk
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adverse reactions can have ongoing or long-
term effects even after discontinuing the
substance 5161920

Although THC has less metabolic drug-
drug interaction potential than CBD, it does
have more pharmacodynamic potential for
interactions. There is a paucity of studies on
actual drug interactions with THC and many of
the considerations are theoretical based on the
known actions of THC in the body. THC has
wide pharmacological action, which can
increase the likelihood of drug-drug interac-
tions (DDI). These interactions can involve
absorption, metabolism, excretion, or pharma-
codynamic effects. The action of THC can be
intensified or dampened by some prescription
drugs. Additionally, some drugs may have their
pharmacological action (including side effects)
affected by THC*'® For example, numerous
prescription medications can produce adverse
drug reactions when used with cannabinoids.
The most common drugs to cause serious DDIs
with cannabis/cannabinoids are warfarin, val-
proate, tacrolimus, and sirolimus. Adverse
events such as bleeding, altered mental status,
higher anesthetic requirement, and gastrointes-
tinal distress have been reported.?' There is a
free online tool (www.CANN-DIR.psu.edu) to
help clinicians determine possible cannabinoid
DDI with common prescription medications.??

CYP inhibitors may also increase the bioavail-
ability of THC and therefore increase either
desired or unwanted effects. Conversely, CYP
inducers may decrease the effects of THC
(Table ).

PREOPERATIVE CONSIDERATIONS

Patients who use cannabis warrant particular
preoperative evaluation to ensure safe adminis-
tration of anesthesia (Table 2). A thorough med-
ical history should document the type and
composition of cannabis products, route and
frequency of use, usual dose, any adverse reac-
tions, time since last use, whether symptoms
emerge if a dose is missed, as well as concomi-
tant use of alcohol, opioids, or sedatives /02325
This information helps identify cardiovascular
and respiratory risks, possible withdrawal,
delayed gastric emptying from THC, and anes-
thetic challenges during intoxication.?#2® Evi-
dence indicates that cannabis use is linked to
higher rates of perioperative complications,
including cardiopulmonary events and wound-
related issues.®" However, currently there are
no strong, evidence-based guidelines on how
long prior to surgery patients should discon-
tinue using cannabis products.

Acute cannabis intoxication represents the
most significant anesthetic risk and can precipi-
tate emergence agitation or hemodynamic

Table 1: Medications that May Alter the Bioavailability of THC 45

CYP3A4 Inhibitors CYP2C9 Inhibitors

Protease Inhibitors

» Ketoconazole

- Nefazodone

« Amiodarone

» Verapamil

« Cimetidine

- Imatinib

» Tamoxifen

Luvoxamine
+ Fluoxetine
« Proton Pump Inhibitors
» Ketoconazole
« Clopidogrel
» Fluconazole
«+ Fluorouracil

CYP3A4 Inducers CYP2C9 Inducers

» Phenytoin
» Carbamazepine
» Topiramate
« Rifampicin
+ Pioglitazone

instability.242° Patients demonstrating symp-
toms such as anxiety, paranoia, or psychosis
should have elective procedures postponed
until they are clinically sober. Cannabis use
shortly before surgery may transiently increase
myocardial infarction risk, particularly in patients
with coronary disease. In these cases, elective
procedures should be delayed and may war-
rant further workup for symptomatic or high-risk
individuals.2*?’ Preoperative counseling should
address temporary cessation of cannabis, doc-
ument use in the medical record, and consider
implications for postoperative analgesic
management.

INTRAOPERATIVE CONSIDERATIONS

Evidence guiding intraoperative anesthetic
management for patients who use cannabis is
limited. Recent studies suggest chronic canna-
bis exposure can alter anesthetic drug require-
ments. Regular cannabis users can require
higher doses of propofol for induction or proce-
dural sedation.?”?® Anesthesia professionals
should carefully titrate medications and monitor
for exaggerated cardiovascular or airway
responses.

Increased requirements for intravenous
anesthetics, particularly propofol, among can-
nabis users during general anesthesia and
sedation have been demonstrated in two meta-
analyses—one including 8 studies with 2,268
patients,?” and another encompassing 11 stud-
ies with 4,199 patients.?® Similarly, increased
requirements for inhalational anesthetic agents
among cannabis users have been reported in

» Phenytoin
» Carbamazepine
» Phenobarbital
« Rifampin
. St. John’s Wort

two retrospective studies.?®3° Consistent with
these findings, recent observational reviews
suggest that cannabis users may require higher
doses of both intravenous and volatile anes-
thetic agents.3"32 Moreover, a recent prospec-
tive study reported that marijuana users
required significantly higher doses of sedative
agents, including fentanyl, midazolam, and
propofol.3

Given the inhibitory effects of cannabinoids
on cytochrome P450 enzymes and possible
interactions with sympathomimetics or beta-
blockers, anesthesia professionals should exer-
cise caution when administering vasoactive
agents in cannabis users3* Intraoperative vigi-
lance is necessary for detecting hemodynamic
instability, myocardial ischemia, or cerebrovas-
cular events. Moreover, patients who inhale
cannabis may exhibit airway hyperreactivity,
which can increase the risk of bronchospasm or
exaggerated airway responses.

Although the evidence remains preliminary,
anesthetic management plans for cannabis
users should anticipate the possibility of
increased medication requirements, and the
need to titrate dosing carefully to effect and to
maintain heightened monitoring for cardiovas-
cular or airway complications. Additional high-
quality studies are needed to confirm these
associations and guide formal clinical
recommendations.
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Cannabis Use Associated with Higher Postoperative Pain Scores
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POSTOPERATIVE CONSIDERATIONS
In the postoperative period, cannabis use

has been linked to higher postoperative opioid

consumption and increased pain scores com-
pared with nonusers. In a large multicenter
cohort study, cannabis users demonstrated an
increase in postoperative opioid consumption

(95% Cl1.22—1.38), along with a mean increase

of 0.57 points in time-weighted average pain

scores, compared to nonusers.3® These find-
ings underscore the importance of multimodal
analgesia strategies in this population.3®

Withdrawal is another important consideration
for patients who frequently use cannabis. With-
drawal onset typically occurs within 1to 2 days
after last use and can persist for 1to 2 weeks,
with symptoms such as irritability, sleep distur-
bances, nausea, and anxiety.®*” Historically,
postoperative hypothermia and shivering have
been observed among cannabis users, likely
mediated by CB; receptor activity rather than
withdrawal effects &%

CONCLUSION
The expansion of medical and recreational
cannabis use has created challenges for peri-
operative care. Emerging evidence from the

Table 2: Summary of Perioperative Anesthetic Considerations for Cannabis Users.

Considerations Recommendations References
Preoperative
Solicit history of » Document type of products, route and fre- 10,11, 23, 24,
cannabis use quency, dose, time of last use, presence of 25
withdrawal symptoms
* Ask about concomitant use with other prod-
ucts, and if any adverse reactions have
occurred
Be aware of acute » Can precipitate emergence agitation or hemo- | 3, 24, 25, 26
intoxication dynamic instability
* May present as anxiety, paranoia
» Elective procedures should be postponed until
patient is clinically sober, especially in those
with coronary disease/cardiac history
Intraoperative
Higher anesthetic * Regular use may increase propofol dose 27,28, 29, 30,
requirement required for induction and procedure sedation | 31,32, 33
* May require higher doses of IV and volatile
agents to achieve adequate anesthetic depth
Possible drug-drug ¢ Drug- drug interactions may occur and either | 14,15, 21, 34
interactions blunt or potentiate the effects of cannabis,
particularly with sympathomimetics/vasoac-
tive agents, and CYP inducers/inhibitors
Cardiopulmonary » Monitor for cardiopulmonary complications 6, 23,37
complications and be prepared to intervene
 Increased risk of airway reactivity and
bronchospasm
Postoperative
Analgesic requirements * Heightened postoperative pain scores and 35,36
and pain scores opioid consumption may be seen in cannabis
users
* Multimodal analgesia strategies, nonopioid
adjuncts
Monitor for signs of o Typically occurs 1-2 days after last use 6,37
withdrawal » Can present as irritability, nausea, anxiety

past year highlights the influence that cannabis
use may have on anesthetic requirements,
such as higher doses of hypnotic and volatile
agents. Cannabis can also alter pharmacokinet-
ics through cytochrome P450 interactions,
which may contribute to an increase in postop-
erative analgesic needs. Preoperative evalua-
tion should screen for cannabis use and assess
cardiovascular, respiratory, and withdrawal
risks. Intraoperative management requires indi-
vidualized dosing, vigilant monitoring, and
preparation for possible hemodynamic or
airway complications. Postoperatively, clinicians
must anticipate elevated analgesic require-
ments and should monitor for withdrawal symp-
toms. As cannabis use continues to rise and
new research is conducted, anesthesia profes-
sionals must stay informed of new data to opti-
mize perioperative safety and patient care.
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