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A complex substance with complex effects
• “To the agriculturist cannabis is a fiber crop; to the
physician of a century ago it was a valuable medicine; to
the physician of today it is an enigma; to the user, a
euphoriant; to the police, a menace; to the traffickers, a
source of profitable danger; to the convict or parolee
and his family, a source of sorrow.”
‒ Mikuriya TH. Marijuana in medicine: past, present and
future. Calif Med. 1969;110:34-40

Attitudes towards Marijuana
‒On-line survey of 16,280 adults
‒United States
‒2017
‒55% (9003) responded
Ann Intern Med. 2018;169:282-90. doi:10/7326/M18-0810
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Attitudes towards Marijuana
‒ Benefits
• 81% believe marijuana has at least 1 benefit
• 66% Pain Management
• 48% Epilepsy, Multiple Sclerosis
• 47% Anxiety, Stress, Depression
• 29% agree that smoking marijuana
prevents health problems
Ann Intern Med. 2018;169:282-90. doi:10/7326/M18-0810
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Attitudes towards Marijuana
‒ Risks
• 91% believe marijuana has at least 1 risk
• 52% Legal
• 50% Addiction
• 42% Impaired Memory
• 18% believe 2nd-hand marijuana smoke is safe
for adults
• 7.6% believe 2nd-hand marijuana smoke safe
for children
• 7.3% safe during pregnancy
Ann Intern Med. 2018;169:282-90. doi:10/7326/M18-0810
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Attitudes towards Marijuana
‒ Beliefs that marijuana is benign
• 22% believe marijuana is not addictive
• 18% believe 2nd-hand marijuana smoke is safe
for adults
• 7.6% believe 2nd-hand marijuana smoke is
safe for children
• 7.3% believe marijuana is safe during
pregnancy
Ann Intern Med. 2018;169:282-90. doi:10/7326/M18-0810
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Adolescent use of Marijuana
• Survey of >20,000 children in grades 6 through 12
• 25% reported ever using e-cigarettes - vaping
‒ 31% of these reported ever vaping cannabis
• 23% of middle-school users
• 33% of high-school users

• 9% of middle-school and high-school students in
the U.S. report having used electronic cigarettes to
vaporize cannabis.
JAMA Pediatr. Published online 9/17/2018. doi:10.1001/jamapediatrics.2018.1920
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Cannabis made attractive to even younger children

Pregnancy and cannabis
• “… studies of THC have focused on nonpregnant adult
subjects and there are few published reports on
disposition parameters during pregnancy. Data from
preclinical species show that THC readily crosses the
placenta although fetal exposures appear lower than
maternal exposures. The neurodevelopmental data in
humans and animals suggest that prenatal exposure to
THC may lead to subtle, persistent changes in targeted
aspects of higher-level cognition and psychological wellbeing. There is an urgent need for well-controlled
studies in humans and preclinical models on THC as a
developmental neurotoxicant. Until more information is
available, pregnant women should not assume that
using cannabis during pregnancy is safe.
Pharmacol Ther. 2018 Feb;182:133-151. doi:
10.1016/j.pharmthera.2017.08.014. Epub 2017 Aug 25.

Breast feeding and cannabis
• “The passage of THC into breast milk has not been
extensively studied. A study by Perez-Reyes and Wall in
1982 suggested that THC is excreted into human breast
milk in moderate amounts. Based on their findings, 0.8%
of the weight-adjusted maternal intake of one joint would
be ingested by an infant in one feeding (ie, the baby
would receive 0.8% of its mother’s dose/kg). In heavy
users, the milk-to-plasma ratio (ie, levels in milk vs
levels in maternal blood) was as high as 8:1. Animal
studies suggest that marijuana can decrease the
amount of milk produced by suppressing prolactin
production and possibly through a direct effect on the
mammary glands. There are no human data to
corroborate these observations.”
1) Can Fam Physician. 2005 Mar 10; 51(3): 349–350.
2) Perez-Reyes M, Wall ME. Presence of delta-9-tetrahydrocannabinol in human
milk. N Engl J Med. 1982;307:819–820

Adverse Structural and Functional Effects of
Marijuana on the Brain: Evidence Reviewed
• “The growing use and legalization of cannabis are
leading to increased exposures across all age groups,
including in adolescence. … The literature and reported
case provide strong evidence that chronic cannabis
abuse causes cognitive impairment and damages the
brain, particularly white matter, where cannabinoid 1
receptors abound. …
Mandelbaum & de la Monte. Pediatr Neurol 2017; 66: 12-20

Cannabis use associated with psychosis
• Literature review of 4,804 references
• 35 studies: population-based, longitudinal, or case
control nested within longitudinal designs
• Ever used cannabis associated with increased risk of
psychosis
‒ pooled adjusted OR 1.41, 95% CI 1.20 - 1.65

• Frequently used cannabis associated with a greater
risk of psychosis
‒ pooled adjusted OR 2.09, 95% CI 1.54 - 2.84).
Moore TH, Zammit S, Lingford-Hughes A, et al. Cannabis use and risk of
psychotic or affective mental health outcomes: a systematic review.
Lancet. 2007;370:319-328.

Association of cannabis use with psychosis
• Retrospective, cohort of 50,087 Swedish conscripts
• Self-reported use of cannabis and other drugs
• Cannabis use is associated with increased risk of
developing schizophrenia - dose-dependent

‒ Ever used cannabis (OR 1.2, 95% CI 1.1 - 1.4; P < 0.001)
‒ Ever used cannabis, but no other drugs (OR 1.3, 95% CI
1.1 - 1.5; P < 0.015)
• Used cannabis >50 times, but no other drugs (OR 6.7,
95% CI 2.1 - 21.7)

• Similar results when analysis restricted to subjects
developing schizophrenia >5 years after conscription, in
an effort to exclude prodromal cases.
. Zammit S, Allebeck P, Andreasson S, Lundberg I, Lewis G. Self
reported cannabis use as a risk factor for schizophrenia in Swedish
conscripts of 1969: historical cohort study. BMJ. 2002;325:1199.

Callosal white matter integrity and cannabis
• High resolution brain images to compare four groups

‒ Healthy control group (n = 10)
‒ Schizophrenic patients
• Cannabis naïve (n = 8)
• Regular cannabis use after age 17 or older (n = 8)
• Regular cannabis use since before age 15 (n = 10)
‒ Cannabis naïve schizophrenic patients showed reduced
fractional anisotropy, that is abnormal myelination in the
splenium of the corpus collosum.
‒ However, cannabis using patients showed greater
reduction in fractional anisotropy and the extent did not
vary between those who began cannabis use earlier
compared to later onset users.

. Dekker N, Schmitz N, Peters BD, van Amelsvoort TA, Linszen DH, de Haan
L. Cannabis use and callosal white matter structure and integrity in recentonset schizophrenia. Psychiatry Res. 2010;181:51-56.

Callosal white matter integrity and cannabis
• Schizophrenia was not triggered more frequently by
adolescent compared with later-onset cannabis use, and
that the characteristic white matter abnormalities in the
corpora callosa of schizophrenics were not correlated
with age of onset of cannabis use. Therefore the
schizophrenia-like psychotic disorders associated with
heavy cannabis use are likely distinct from
schizophrenia

. Dekker N, Schmitz N, Peters BD, van Amelsvoort TA, Linszen DH, de Haan
L. Cannabis use and callosal white matter structure and integrity in recentonset schizophrenia. Psychiatry Res. 2010;181:51-56.

Adverse Effects of Cannabis
• CNS

‒ Sedation, dizziness, numbness, cognitive
impairment, slowed reaction time, sensory
disturbances
‒ Dysphoria, anxiety, nightmares, psychosis

• Cardiovascular

‒ Hypotension, hypertension, tachycardia,
palpitations

• Gastrointestinal

‒ Dry mouth, nausea, hyperemesis

• Other

‒ Immunosuppression, decreased fertility

Res Social Adm Pharm. 2015 Sep 16. pii: S1551-7411(15)00170-9.
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Acute Toxicity and Overdose
• Acute psychosis
• CNS depression
• Cardiovascular and neurologic toxicity
• Pharmacokinetic differences between
inhaled and edible formulations
‒ Oral more likely to cause toxicity with
redosing or accidental ingestion
‒ Educate those with children/grandchildren
Consult Pharm. 2017 Jun 1;32(6):341-351

Cannabis Use Disorder
• 10 – 30 % of users develop
• DSM-5 Diagnostic Criteria - at least two in
the preceeding 12 months
‒ Increasing use over time
‒ Inability to control consumption
‒ Use with negative impacts on social,
professional or educational life
‒ Craving
‒ Withdrawal syndrome, e.g. hyperemesis
Subst Abuse Rehabil. 2016 May 3;7:41-53

Cannabis Withdrawal Syndrome
• Symptoms
‒ Anxiety
‒ Depression
‒ Sleep disturbance
‒ Irritability
‒ Anorexia and weight loss
Subst Abuse Rehabil. 2016 May 3;7:41-53

Proposed Contraindications and Cautions
Contraindications
• Age under 25
• Personal or family history
of psychosis and/or
schizophrenia
• Current or past history of
cannabis use disorder
• Active substance use
disorder
• Significant cardiovascular
or respiratory disease
• Pregnancy or breast
feeding
Can J Anaesth. 2016 May;63(5):608-624

Cautions
• Concurrent active
mood or anxiety
disorder
• Use of tobacco
• Heavy user of alcohol,
opioids, and/or
benzodiazepines

Driving Impairment
• Independent risk factor for motor
vehicle accidents (MVA)
• Associated with increased fatality
in MVA
• Avoid driving
‒ Inhalation – 4 hours
‒ Oral ingestion – 6 hours
‒ Euphoria experienced – 8 hours
1) J Pain Palliat Care Pharmacother. 2009;23(1):4-25
2) “Authorizing Dried Cannabis for Chronic Pain or Anxiety”.
The College of Family Physicians of Canada Website.

Place in Therapy
• Refractory neuropathic or chronic pain
• Consider first

‒ Other evidence-based pharmacologic and
non-pharmacologic therapies
‒ Adequate trial of pharmaceutical
cannabinoids

• Consider a treatment agreement
• Re-evaluate at each visit

‒ Consider periodic urine drug screens

“Authorizing Dried Cannabis for Chronic Pain or Anxiety”. The College of
Family Physicians of Canada Website.

Canadian Family Physician February 2018,
64 (2) 111-120

FDA-Approved Cannabinoids (Schedule II)
• Dronabinol (Marinol, Syndros)

‒ anorexia associated with weight loss in patients with
Acquired Immune Deficiency Syndrome (AIDS)
‒ nausea and vomiting associated with cancer
chemotherapy in patients who have failed to respond
adequately to conventional antiemetic treatments

• Nabilone (Cesamet)

‒ nausea and vomiting associated with cancer
chemotherapy in patients who have failed to respond
adequately to conventional antiemetic treatments

• Cannabidiol (Epidiolex)

‒ seizures associated with Lennox-Gastaut syndrome or
Dravet syndrome in patients 2 years of age and older
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Discontinuation of Authorization
• Runs out early or obtaining from
unauthorized source
• Concomitant alcohol or drug use that
becomes problematic
• Signs of cannabis use disorder
• Therapy not effective or is causing harm
• Shares with others or children obtain
access
“Authorizing Dried Cannabis for Chronic Pain or Anxiety”. The College of Family Physicians of Canada Website.

