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Introduction

Over the past decade, cannabis use in the United States (U.S.) experienced an unprecedented 

increase in public acceptance. As of Spring 2021, 37 states (including the District of 

Columbia) legalized medical cannabis use, 22 of which passed laws in the last ten years, and 

18 states (including the District of Columbia) legalized adult-use (recreational) cannabis, 

16 of which passed laws in the last five years.1–3 Despite this, the federal legal status 

of cannabis use remains heavily restricted. The U.S. Controlled Substance Act classifies 

cannabis as a Schedule I substance with no currently accepted medical use and a high 

potential for misuse, categorizing it with other substances like heroin.4 Regardless of its 

legal status, cannabis use is growing in social acceptability in the U.S.,5 almost ensuring that 

medical providers will increasingly encounter patients who use cannabis, whether under the 

guidance of a health care provider or not.

This review provides a brief history of cannabis use in the U.S., followed by epidemiology, 

pharmacology, and neurobiology of cannabis, use of cannabis for therapeutic purposes, and 

finally, complications of cannabis use. Table 1 lists definitions of common terms used when 

discussing cannabis.

Background

In the late nineteenth- and early twentieth- centuries, cannabis in the U.S. was mostly 

restricted to medical use, including for the management of pain, migraines, and seizures. 

Adult-use cannabis was seen more often in Mexico, starting in the 1880s and onward. Laws 

regulating and restricting the use of cannabis first arose in 1914, when the border-town, 
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El Paso, Texas, banned the sale and possession of cannabis due to the prevailing ideology 

that cannabis use causes violent behavior and was limited to use among racial and ethnic 

minorities and people of low socioeconomic status (The Criminality Theory). These laws 

gained more prominence federally with the passage of the Narcotic Import and Export Act 

in 1922, which effectively outlawed the use of cannabis. In the following decades, in the 

setting of increasing anti-Mexican bias, more laws, particularly the Marihuana Tax Act, were 

passed that restricted use of cannabis and limited the ability to conduct medical research on 

cannabis.6,7

By the 1950s, The Criminality Theory had fallen out of favor, and the concept of cannabis 

as a gateway drug to other substances such as heroin or cocaine, became more popular. 

In the following two decades, adult-use cannabis became more popular, and was widely 

accepted, particularly among antiwar protestors and other counter-cultures. In this context, 

cannabis was categorized as a Schedule I substance by the U.S. Controlled Substances Act 

in 1973. By some accounts, the drive to categorize cannabis as Schedule I, or a “drug 

or other substance with high potential for abuse… with no currently accepted medical 

use… and a lack of accepted safety for use of the drug” was driven by a desire to 

criminalize communities of color and antiwar groups.6,7 Cannabis remains classified as a 

Schedule I substance; however, since 1996, states began legalizing cannabis use for medical 

purposes.1–3

Criminalization of cannabis use and possession disproportionately impacts Black and 

Hispanic people.8,9 Arrest rates for cannabis possession in the U.S. are 3.6 times higher 

for Black people than White people, despite similar rates of cannabis use in both groups, 

and laws in many states decriminalizing medical cannabis use.8,10 Medical cannabis laws 

provide access to medical cannabis with lower risk of legal ramifications; however, barriers 

remain to providing equitable access to communities affected by the criminalization of 

cannabis.11,12

Medical cannabis laws vary greatly between states, including but not limited to differences 

in active ingredients, route of administration, types of products allowed (e.g., whole 

plant, oil-based, capsules, edible), medical conditions for which patients are allowed to 

use medical cannabis, and pathways to obtaining medical cannabis.7 Further, medical 

cannabis is unique from other medical therapies in that health care providers may make 

recommendations on dose, frequency, or route of administration; however, in practice, 

medical cannabis dosing and route of administration are primarily titrated by patients based 

on their own symptoms.

Epidemiology

Cannabis use in the U.S.

Trends of cannabis use in the U.S. have changed with policy and public opinion. In 2019 

17.5% of the population over age 12 (or 48.2 million people) reported having used cannabis 

in the past year, compared to 11.0% of the population (or 25.8 million) in 2002.13 Among 

adults 26 years of age or older, reported cannabis use rose from 7.0% to 15.2% in the same 

time period.13 Perception of risk of harm from smoking cannabis declined from 38.7% to 
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30.8% from 2015 to 2019 among adults 26 years of age and older and from 19.1% to 15% 

among adolescents ages 18–25.

Variation by state

Unsurprisingly, rates of cannabis use are higher in states in which medical or adult-use 

cannabis is legal, while the rates of perceiving that it has a high risk of harm are lower. For 

instance, in 2013 in Washington (where medical and adult use cannabis is legal), 12.7% of 

people 12 years old and older reported cannabis use in the past month, while in Utah (where 

cannabis use was illegal), 5.4% reported use in the past month.14 States with higher rates 

of use also had lower perception of risk of harm from smoked cannabis. In the same report 

18.8% of those surveyed in Washington reported perceiving great risk of harm from smoking 

cannabis while in Utah 32.8% perceived a great risk of harm.14 Thus, it’s likely that rates of 

use and perception of harm from cannabis use will continue to change as state and federal 

laws shift.

Demographic characteristics of people who use cannabis

Rates of cannabis use vary by gender and race. Among adults 26 years of age and older in 

2019, rate of cannabis use was similar in White people (16.4%), Black people (16.9%), and 

Native Americans (18.0%), and less common among Asian Americans (5.6%) and Pacific 

Islanders (12.2%). Rate of cannabis use was higher among those who are not Hispanic or 

Latino (15.9%) compared with Hispanics and Latinos (11.5%). Rates of cannabis use in the 

past year were higher in males (18.7%) than in females (12.1%).13

Demographic characteristics of people who use medical cannabis

While medical cannabis use also varies by gender and race, these variations are different 

than those observed among all cannabis users. Patients who are White, male, and earn over 

$60,000 dollars per year are more likely to obtain medical cannabis.15 For instance, in a 

study in Florida in 2019, while census data revealed Floridians were 53.2% White, 26.4% 

Hispanic, and 16.9% Black, those who used medical cannabis were 83.4% White, 7.6% 

Hispanic, and 1.9% Black.16 In a study of Californians who used medical cannabis, 64.8% 

were employed and 73.4% had private health insurance.12 These variations likely reflect 

barriers to accessing medical cannabis that exist due to issues of cost, health care provider 

preference, stigma among both patients and health care providers, and racism in the health 

care system.

Cannabis pharmacology and neurobiology

The endocannabinoid system

Cannabis pharmacology was relatively recently discovered, with cannabinoids (Table 1) 

being characterized first in the 1960s and further research developing in the following 

decades.17 There is much to be discovered about the endocannabinoid system and it 

is like that there will be more developments in upcoming years. To date, we know 

that cannabinoids act on an endogenous system of receptors in the human body called 

the endocannabinoid system.18 The system contains two receptors, cannabinoid receptor 

type 1 (CB1) and cannabinoid receptor type 2 (CB2).18 CB1 is located primarily in the 
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central and peripheral nervous system, though it is also located in other tissues including 

the gastrointestinal tract, endocrine glands including the pituitary and thyroid, and the 

reproductive system.19 Activation of the CB1 receptor is involved in regulation of pain, 

fear, sleep, appetite, memory and motor responses, as well as psychoactive effects.19 CB2 

is located primarily in the immune system including the lymphoid tissues and on immune 

cells such as B and T cells, macrophages and monocytes, as well as on immune regulatory 

cells in the brain (glia), the peripheral nervous system, and the gastrointestinal system.19 

Activation of the CB2 receptor is involved in up or down regulation of the inflammatory 

response.19 The endocannabinoid receptors are stimulated by endogenously produced 

lipophilic cannabinoid receptor ligands (endocannabinoids). Two of these endocannabinoids 

are Anandamide, a potent CB1 agonist named after the Sanskrit word Ananda which means 

‘bliss,’ and 2-Arachidonoylglycerol (2-AG), which acts as a full agonist for both CB1 and 

CB2.

Phytocannabinoids

Phytocannabinoids are cannabinoids produced by the cannabis plants, Cannabis indica and 

Cannabis sativa.20 Phytocannabinoids act as ligands on either or both CB1 and CB2, and 

sometimes on other receptors as well .20 There are over 100 known phytocannabinoids, but 

the most frequently studied are delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD). 

THC is a partial agonist for both CB1 and CB2.20 The activity of THC on CB1 is primarily 

responsible for the psychoactive effects of cannabis.21 CBD has low affinity for CB1 and 

CB2, and can act as an antagonist to the binding of other cannabinoids to these receptors.21 

CBD is nonpsychoactive and much of its activity is due to its effect as a ligand on other 

non-cannabinoid receptors.21 The remaining phytocannabinoids contribute to the therapeutic 

effect of cannabis,22 and terpenes (e.g., limonene, myrcene) produce the smell, taste, and 

appearance of the plant.

Some phytocannabinoids have been formulated as pharmaceuticals for medicinal purposes. 

Epidiolex is a CBD-containing liquid solution taken orally which has been approved by 

the U.S. Food and Drug Administration (FDA) for the treatment of rare seizure disorders 

in children.23 In the United Kingdom Nabiximols, an oral mucosal spraying containing 

plant-derived THC and CBD, has been approved for the treatment of spasticity and pain.24

Synthetic cannabinoids

Synthetic versions of cannabinoids have been created both for medicinal and recreational 

purposes. The U.S. FDA has approved the use of two synthetic cannabinoids. Dronabinol 

is a capsule taken orally which contains THC and is approved for the treatment of nausea, 

vomiting, and cachexia.23 There are other synthetic versions of cannabinoids which are used 

at medical cannabis dispensaries and illicitly. One of the most notorious of these is a CBR1 

super-agonist called K2 or Spice which is associated with psychosis.25

Pharmacokinetics/Pharmacodynamics

The effects of cannabis vary based on the content of the cannabinoids within and the amount 

of each cannabinoid present.26 Potency, duration, and time to onset of effects also vary 

based on the mode of delivery. Both adult-use and medical cannabis are used in a variety of 
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modes including inhaled (smoking or vaping), oral ingestion, absorption in the oral mucosa, 

and topical.26 For example, in studies of THC use, THC levels peak at 30 minutes and 

subside within 1–3.5 hours when cannabis is smoked. When ingested, peak levels are not 

reached until 30 minutes to 2 hours and do not subside for 5 to 8 hours, due to the first pass 

mechanism.26 The effects of a cannabis product are based not only on its content but also 

on its mode of use. Table 2 describes pharmacokinetics and pharmacodynamics of various 

administration methods of cannabis.

Medical cannabis

Interpreting the literature on medical cannabis can be challenging. As referenced previously, 

medical cannabis regulations vary by state, and there is no standardization of products 

from one state to the other. A detailed and comprehensive review of the clinical efficacy 

of cannabis was published in 2017 but the National Academies of Sciences, Engineering 

and Medicine.7 They found that there is conclusive or substantial evidence that cannabis is 

effective in the management of chronic pain in adults, chemotherapy-induced nausea and 

vomiting, and improving patient-reported multiple sclerosis spasticity. Below, we briefly 

discuss the evidence for the use of cannabis for the management of qualifying conditions for 

medical cannabis use in most states.

Common conditions for which medical cannabis is used.

Chronic or severe pain—The most common condition for which patients are certified 

to take medical cannabis is chronic or severe pain.27,28 A systematic review of randomized 

controlled trials (RCTs) found that, compared with placebo, cannabinoids are more likely to 

result in a reduction in pain scores.29 Of the 28 RCTs reviewed, 22 evaluated plant-derived 

cannabinoids, and most used a placebo control condition. Most studies used a plant-derived 

medical cannabis product developed for medical use outside of the U.S. The remainder 

evaluated cannabis in flower form, which can be obtained for research studies from the 

National Institute on Drug Abuse. To our knowledge, RCTs testing legal medical cannabis 

products used by patients in the U.S. for the management of pain have not been published.30

Severe or persistent muscle spasms—Cannabinoid use for management of spasticity 

has been studied primarily in people with multiple sclerosis (MS). One systematic review 

identified 27 studies (8 RCTs) examining spasticity in adults;31 21 of these studies included 

adults with MS. Spasticity improved in all 8 RCTs, although improvement was sometimes 

measured subjectively through self-report. Many studies used an outdated measure of 

spasticity that is now considered unreliable, the Modified Ashworth Scale.31,32 In another 

meta-analysis, investigators conducted a pooled analysis of data from 3 studies investigating 

the efficacy of cannabinoids for spasticity in MS.29 Formulations of cannabis with THC 

and CBD were associated with improved spasticity on a patient-reported rating scale 

compared with placebo and improvements in patient-reported symptoms were greater with 

formulations containing both THC and CBD than those containing THC alone. As with the 

research on chronic pain, these studies were all conducted with forms of medical cannabis 

that are not the same as those used by patients receiving medical cannabis in the U.S. 
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However, the cannabis products included in the studies contained the same main active 

ingredients (THC and CBD).

Severe nausea—Few studies have examined the effect of cannabis on severe nausea.30 

Oral synthetic THC (nabilone or dronabinol) has been used for chemotherapy-induced 

nausea for decades. It is superior to placebo and equally efficacious to comparator 

antiemetics 33. In human studies, CBD is less well studied than THC for management of 

nausea. In animal studies, CBD alone was an effective antinausea agent 34.

Cachexia or wasting—The use of cannabis for cachexia or wasting has been studied 

primarily in either AIDS wasting syndrome or cancer-associated cachexia. In an article 

summarizing 4 RCTs that investigated the effect of cannabis in patients with AIDS wasting 

syndrome, the author concluded that these trials had a high risk of bias, but there is some 

evidence that cannabis is effective for weight gain in individuals with HIV.29 All 4 of 

these studies compared dronabinol (synthetic THC) with placebo or megestrol acetate. For 

cancer-associated cachexia, a phase III multicenter RCT compared cannabis extract (THC 

and CBD), THC alone, and placebo for 6 weeks. Participants were monitored for appetite, 

mood, and nausea. Of 243 participants enrolled, 164 completed the study, and no difference 

was found between groups. Recruitment was terminated early because the data review board 

determined that it was unlikely that differences between groups would emerge.35 In a more 

recent pilot study, 17 patients with cancer-associated cachexia were enrolled and received 

high THC: low CBD cannabis capsules for 6 months. Only 6 participants completed the 

study, 3 of whom had weight gain of at least10% from baseline; weight remained stable in 

the other participants.36 There is very limited rigorous evidence that cannabis is effective in 

the management of cachexia or wasting.

Seizures—In June 2018, CBD was approved by the U.S. FDA to treat two forms of 

childhood epilepsy: Dravet syndrome and Lennox-Gastaut syndrome.37 Dravet syndrome 

is a complex childhood epilepsy disorder associated with treatment-resistant seizures and 

a high mortality rate. In a double-blind RCT, daily oral CBD reduced the frequency of 

convulsive seizures from 12.4 to 5.9 per month. There was a change in frequency from 

14.9 to 14.1 seizures per month in the control group.38 In another childhood syndrome 

with treatment-resistant seizures, Lennox-Gastaut, CBD use resulted in a 41% reduction in 

seizure frequency. Reduction in seizure frequency was dose-dependent.39

The use of cannabinoids for management of seizures in adults is not as well studied. In an 

open-label study of CBD in 132 adults and children with treatment-resistant epilepsy, 64% 

experienced at least a 50% reduction in seizure frequency. Participants also experienced 

reduced severity of seizures and fewer adverse events.40 A smaller open-label study 

including 21 adult participants with treatment-resistant seizures receiving CBD found a 

71% reduction in seizure frequency, an 80% reduction in seizure severity, and improved 

mood.41 These outcomes are very encouraging but were achieved with doses of CBD alone 

that exceed the doses usually provided in state-run medical cannabis programs. There is little 

evidence for the use of other cannabinoids to manage seizures 42.
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Post-Traumatic Stress Disorder—The efficacy of cannabis for managing PTSD is not 

well studied 43. Several small studies have examined the effect of THC on nightmares and 

global functioning in patients with PTSD, most of whom were combat veterans.44–47 In all 

of these studies, participants experienced improved sleep. Concern remains that cannabis 

use in people with PTSD may result in adverse outcomes, such as cannabis use disorder; 

however, this is also not well studied.43

Opioid use—Medical cannabis treatment has emerged as a potential strategy for 

addressing the opioid epidemic; however, the evidence to support its use is mixed. In most 

ecological studies, legal medical cannabis laws are associated with a reduction in opioid-

related deaths, opioid prescribing, and opioid use.48–52 As the opioid epidemic has changed 

from opioid analgesics for pain to heroin and fentanyl indicative of opioid use disorder, 

more recent studies found conflicting results, with opioid overdose mortality increasing in 

some analyses.53,54 As discussed earlier, cannabis has analgesic effects, which may explain 

why medical cannabis legalization was associated with decreased opioid overdose deaths 

when the opioid epidemic was fueled by opioid analgesics prescribed for pain. Because 

there is very limited data to support the use of cannabis for opioid use disorder, it is not 

surprising that when the opioid epidemic changed to one driven by heroin and fentanyl,55 

the association between legalized cannabis and opioid overdose changed. In all retrospective 

and observational studies, it is impossible to eliminate all possible confounders. While these 

studies help us understand how the opioid epidemic and co-occurring availability of medical 

cannabis may contribute to population level outcomes, they cannot determine causality. 

More rigorous studies at the individual patient level are needed, such as RCTs to truly 

understand the relationship between medical cannabis use and opioid use.

Assessing patients for medical cannabis use.

In the authors’ combined experience of over 10 years of certifying patients for medical 

cannabis use, we developed certain tenets for our patient assessments; these are presented 

below. In all patients being evaluated for medical cannabis certification, it is important 

to take a thorough history. Typically, this includes patient’s presenting symptoms, as well 

as a comprehensive history of co-morbidities. Psychiatric and substance use histories are 

included in this assessment, including history of psychosis, hallucinations, or schizophrenia. 

A detailed history of prior and current cannabis use is also important, including the 

frequency, administration, and amount of cannabis use (Table 1).

Assessing for absolute and relative contraindications to medical cannabis use is also 

important. Few states define clear contraindications to medical cannabis certification. 

THC exposure has been associated with tachycardia and development of worsening 

psychosis.56–58 Additionally, chronic THC exposure during pregnancy has been associated 

with preterm labor and intrauterine growth retardation.59 Therefore, it is important to be 

cautious when determining whether to certify a patient for medical cannabis use who 

has unstable cardiac disease, risk factors for cardiac disease, a history of psychosis or 

hallucinations, or pregnancy. A harm reduction approach is an important guiding principal 

when assessing the patient for contraindications to medical cannabis use, especially in 

patients whose situation is complex and not straight forward. For example, if a patient 
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is pregnant and is currently using non-medical cannabis, medical cannabis could be used 

to reduce overall THC exposure during the course of the pregnancy as a harm reduction 

strategy.

Initiating medical cannabis

When giving recommendations for medical cannabis dosing and administration method, 

there are many reasons to discourage patients from using smoked forms of cannabis, 

including combustible cannabis and vaped. These reasons include concerns for chronic 

bronchitis and airway inflammation with prolonged use,60 risk of vape-related lung injury,61 

and risk of respiratory infection.62 When advising patients on different administration 

methods, it is important to provide education on expected time of onset and duration of 

effect. For example, the onset of effect when cannabis is orally ingested is much longer 

than when it is inhaled (Table 2).63–67 It is recommended that patients refrain from taking 

additional doses of orally ingested cannabis products while awaiting the onset of effect of 

their first dose (e.g., dose stacking, which can lead to adverse events).68,69

Similar to when patients initiate new medications, when initiating medical cannabis, it is 

reasonable for patients to start with the lowest possible dose of THC available to them. 

In addition, starting the first dose before bedtime may reduce the risk of adverse events. 

Maintaining the initial dose for 2–3 days is warranted prior to increasing the dose in 

the smallest possible increment. Overall, this strategy is consistent with other published 

recommendations to “start low and go slow.”70

Patients who are already using non-medical cannabis may need to start at a higher dose to 

avoid potential THC withdrawal. In addition, it is important for these patients to abstain 

from non-medical cannabis use 48–72 hours prior to starting medical cannabis so that they 

can attribute the effects of the medical cannabis (and not non-medical cannabis) to their 

signs and symptoms.

Cost of medical cannabis

Due to the Schedule I status of cannabis, medical cannabis is not covered by private 

insurance. Further, it must be paid for with cash or a debit card, which may pose a 

significant barrier to its use. Depending upon the state, medical cannabis products could 

cost over $150/month. Patients and providers must weigh the risks and benefits of using 

medical cannabis, particularly if it poses risk of financial hardship.

Potential complications of medical cannabis

Medication Interactions—The effects of cannabis may be additive with other agents 

used targeting similar areas of effect, including analgesic, sedative, and psychotropic effects. 

The cannabinoids THC and CBD are metabolized by the cytochrome P450 (CYP450) 

system and so may inhibit metabolism of other agents also metabolized by this system.26 

Further research and data on the potential medication interactions between medical cannabis 

and other medications are sorely needed.
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Psychiatric symptoms—Few high quality studies have been published examining how 

cannabis affects psychiatric symptoms, and few examined the specific effects of THC and 

CBD on psychiatric symptoms. In studies of adolescents and young adults using street 

cannabis, chronic cannabis use is associated with psychiatric symptoms, including anxiety,71 

depression,71 and psychosis, and has been linked to worsening schizophrenia in those with 

a preexisting genetic vulnerability.72,73 However, a direct causal relationship is difficult to 

establish as a multitude of confounding factors blur the relationship between cannabis use 

and psychiatric illness. For example, people with symptoms such as anxiety or stress may be 

more likely to use cannabis.74 Additionally, preclinical and clinical studies show that CBD 

improves social anxiety, while THC worsens it.75–77 It is reasonable to monitor for new or 

worsening psychiatric symptoms in patients new to medical cannabis, and to recommend 

termination of medical cannabis if new psychiatric symptoms are identified.

Cannabis hyperemesis syndrome—The most common severe gastrointestinal adverse 

effect of cannabis use, cannabis hyperemesis syndrome,78 presents as cyclical nausea and 

vomiting and abdominal pain in patients with chronic cannabis use. A recent study reported 

that gastrointestinal symptoms were the most common cause for emergency room visits 

related to cannabis use.68 Symptoms may improve with hot showers or baths and resolve 

after cessation of cannabis use.79

Pulmonary effects—Chronic inhaled cannabis use can lead to chronic bronchitis 

symptoms, including cough, sputum production, and wheezing.80,81 Cannabis use may result 

in pulmonary function test changes, but, unlike tobacco, cannabis has not been associated 

with chronic obstructive lung disease.80,81 The mode of consumption could be related to 

specific types of respiratory syndromes.

A new lung disease associated with heavy vaping, vaping-related lung injury, emerged in 

late 2019.82,83 To date, it remains unclear whether the risk is limited to specific types of 

vaping products or oils or with specific use patterns. It is suspected that vaping lung injury 

is caused by a severe inflammatory response to vitamin E acetate, an oil included in some 

formulations of vaporized products (including nicotine and cannabinoids). However, more 

studies are needed to confirm that vitamin E acetate is directly responsible for vaping lung 

injury.84

For patients who choose to vape, using products from registered facilities reduces the risk 

that patients are exposed to toxins.70 Cannabis smoking may predispose individuals to 

pneumonia through damage of central airways and local immune response changes.85–87

Smoked cannabis contains carcinogens, raising concerns about lung cancer. Observational 

studies have had inconsistent findings—one reported increased risk of lung cancer in all 

users,88 another reported increased risk only among heavy users,89 and another showed 

no increased risk.89 These studies included potential confounders (e.g., tobacco use, 

environmental exposures) that may have affected results. Further research is needed to 

understand how people using cannabis should be monitored for cancer.
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Cannabis Use Disorder—Cannabis use disorder (CUD) is a potential complication of 

both adult-use and medical cannabis. An estimated 8 to 12% of people who use cannabis 

regularly will develop CUD over time.90,91 Globally, CUD has been found to contribute to 

substantial disability92 and is responsible for up 15% of all admissions into substance use 

treatment programs in the U.S.93

Several psychotherapies have been studied for the management of CUD and have been 

shown to reduce frequency and quantity of cannabis use. These include motivational 

enhancement treatment, cognitive behavioral therapy, and contingency management.94 

Unfortunately, access to evidence based psychotherapies are limited for many due to 

geographic and structural barriers.95 Due to these limitations, there is an increasing 

interest in identifying pharmacologic treatments to supplement psychotherapies.95 These are 

primarily used to address symptoms of cannabis withdrawal. For example, there is evidence 

that zolpidem and benzodiazepines may be useful for sleep disturbance due to cannabis 

withdrawal. Cannabinoids such as dronabinol and nabilone have also been studied and show 

promise in reducing cravings and withdrawal-related sleep disturbance.95 Medical cannabis 

for the management of CUD has not been explored.

Conclusions

This review can help clinicians better understand how to approach cannabis use in the 

clinical setting. Cannabis policy is rapidly changing in the U.S., including its legal 

status, availability to patients, and acceptability in medical communities and among the 

general public. High quality research on medical cannabis has been difficult to complete 

due to federal restrictions. Nevertheless, clinicians will encounter patients using cannabis 

and should be familiar with the existing evidence for the management of common 

indications with cannabis, cannabis pharmacology, and potential complications of its use. 

By understanding these fundamental aspects of cannabis, clinicians can make informed 

recommendations to patients who use or have questions regarding use of cannabis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

References

1. Hartman M Cannabis Overview. https://www.ncsl.org/research/civil-and-criminal-justice/marijuana-
overview.aspx. Published 2021. Updated 4/8/2021. Accessed 4/26/2021, 2021.

2. Procon.org. Legal Recreational States and DC. https://marijuana.procon.org/legal-recreational-
marijuana-states-and-dc/. Published 2021. Accessed 4/26/2021, 2021.

3. Procon.org. Legal Medical Marijuana States and DC. https://medicalmarijuana.procon.org/legal-
medical-marijuana-states-and-dc/. Published 2021. Accessed 4/26/2021, 2021.

4. Administration DoJDE. Drug Schedules. https://www.dea.gov/druginfo/ds.shtml. Published 2020. 
Accessed 5/1/2020.

5. Carliner H, Brown QL, Sarvet AL, Hasin DS. Cannabis use, attitudes, and legal status in the U.S.: A 
review. Prev Med. 2017;104:13–23. [PubMed: 28705601] 

6. Patton DV. A History of United States Cannabis Law. J Law Health. 2020;34(1):1–29. [PubMed: 
33449455] 

Slawek et al. Page 10

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
https://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
http://Procon.org
https://marijuana.procon.org/legal-recreational-marijuana-states-and-dc/
https://marijuana.procon.org/legal-recreational-marijuana-states-and-dc/
http://Procon.org
https://medicalmarijuana.procon.org/legal-medical-marijuana-states-and-dc/
https://medicalmarijuana.procon.org/legal-medical-marijuana-states-and-dc/
https://www.dea.gov/druginfo/ds.shtml


7. National Academies of Sciences E, and Medicine,. The Health Effects of Cannabis and 
Cannabinoids: The Current State of Evidence and Recommendations for Research. Washington, 
DC: The National Academies Press; 2017.

8. American Civil Liberties Union. A tale of two countries. Racially targeted arrests in the 
era of marijuana reform. https://www.aclu.org/report/tale-two-countries-racially-targeted-arrests-
era-marijuana-reform. Published 2020. Accessed April 27, 2021, 2021.

9. United States Department of Justic Office of Justin Programs BoJS. More than half of 
drug offenders in federal prison were serving sentences for powder or crack cocaine. https://
www.bjs.gov/content/pub/press/dofp12pr.cfm. . Published 2015. Accessed April 27, 2021, 2021.

10. American Civil Liberties Union. The War of Marijuana in Black and White. https://www.aclu.org/
report/report-war-marijuana-black-and-white. Published 2013. Accessed April 27, 2021, 2021.

11. Shi Y, Meseck K, Jankowska MM. Availability of Medical and Recreational Marijuana Stores and 
Neighborhood Characteristics in Colorado. J Addict. 2016;2016:7193740. [PubMed: 27213075] 

12. Reinarman C, Nunberg H, Lanthier F, Heddleston T. Who are medical marijuana patients? 
Population characteristics from nine California assessment clinics. J Psychoactive Drugs. 
2011;43(2):128–135. [PubMed: 21858958] 

13. 2019 National Survey of Drug Use and Health (NSDUH) Releases. https://www.samhsa.gov/data/
release/2019-national-survey-drug-use-and-health-nsduh-releases. Published 2019. Accessed April 
28th, 2021.

14. Hughes A, Lipari RN, Williams MR. Marijuana Use and Perceived Risk of Harm from Marijuana 
Use Varies Within and Across States. In: The CBHSQ Report. Rockville MD 2013:1–19.

15. Valencia CI, Asaolu IO, Ehiri JE, Rosales C. Structural barriers in access to medical marijuana in 
the USA-a systematic review protocol. Systematic reviews. 2017;6(1):154. [PubMed: 28784163] 

16. Rosenthal MS, Pipitone RN. Demographics, Perceptions, and Use of Medical Marijuana among 
Patients in Florida. Medical Cannabis and Cannabinoids. 2020.

17. Russo EB, Marcu J. Cannabis Pharmacology: The Usual Suspects and a Few Promising Leads. 
Adv Pharmacol. 2017;80:67–134. [PubMed: 28826544] 

18. Kaur R, Ambwani SR, Singh S. Endocannabinoid System: A Multi-Facet Therapeutic Target. Curr 
Clin Pharmacol. 2016;11(2):110–117. [PubMed: 27086601] 

19. Svizenska I, Dubovy P, Sulcova A. Cannabinoid receptors 1 and 2 (CB1 and CB2), their 
distribution, ligands and functional involvement in nervous system structures--a short review. 
Pharmacology, biochemistry, and behavior. 2008;90(4):501–511.

20. Pertwee RG. The diverse CB1 and CB2 receptor pharmacology of three plant cannabinoids: 
delta9-tetrahydrocannabinol, cannabidiol and delta9-tetrahydrocannabivarin. Br J Pharmacol. 
2008;153(2):199–215. [PubMed: 17828291] 

21. Grotenhermen F. Pharmacokinetics and Pharmacodynamics of Cannabinoids. Clinical 
Pharmacokinetics. 2003;42(4):327–360. [PubMed: 12648025] 

22. Huestis MA. Human cannabinoid pharmacokinetics. Chem Biodivers. 2007;4(8):1770–1804. 
[PubMed: 17712819] 

23. Fraguas-Sanchez AI, Torres-Suarez AI. Medical Use of Cannabinoids. Drugs. 2018;78(16):1665–
1703. [PubMed: 30374797] 

24. Johnson JR, Lossignol D, Burnell-Nugent M, Fallon MT. An open-label extension study to 
investigate the long-term safety and tolerability of THC/CBD oromucosal spray and oromucosal 
THC spray in patients with terminal cancer-related pain refractory to strong opioid analgesics. J 
Pain Symptom Manage. 2013;46(2):207–218. [PubMed: 23141881] 

25. Tait RJ, Caldicott D, Mountain D, Hill SL, Lenton S. A systematic review of adverse events 
arising from the use of synthetic cannabinoids and their associated treatment. Clin Toxicol (Phila). 
2016;54(1):1–13. [PubMed: 26567470] 

26. Lucas CJ, Galettis P, Schneider J. The pharmacokinetics and the pharmacodynamics of 
cannabinoids. Br J Clin Pharmacol. 2018.

27. NYSDOH. Medical use of marijuana under the Compassionate Care Act: Two-year report. 
https://www.health.ny.gov/regulations/medical_marijuana/docs/two_year_report_2016-2018.pdf. 
Published 2018. Accessed 2020 Dec 8.

Slawek et al. Page 11

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.aclu.org/report/tale-two-countries-racially-targeted-arrests-era-marijuana-reform
https://www.aclu.org/report/tale-two-countries-racially-targeted-arrests-era-marijuana-reform
https://www.bjs.gov/content/pub/press/dofp12pr.cfm
https://www.bjs.gov/content/pub/press/dofp12pr.cfm
https://www.aclu.org/report/report-war-marijuana-black-and-white
https://www.aclu.org/report/report-war-marijuana-black-and-white
https://www.samhsa.gov/data/release/2019-national-survey-drug-use-and-health-nsduh-releases
https://www.samhsa.gov/data/release/2019-national-survey-drug-use-and-health-nsduh-releases
https://www.health.ny.gov/regulations/medical_marijuana/docs/two_year_report_2016-2018.pdf


28. Boehnke KF, Gangopadhyay S, Clauw DJ, Haffajee RL. Qualifying Conditions Of Medical 
Cannabis License Holders In The United States. Health Aff (Millwood). 2019;38(2):295–302. 
[PubMed: 30715980] 

29. Whiting PF, Wolff RF, Deshpande S, et al. Cannabinoids for Medical Use: A Systematic Review 
and Meta-analysis. Jama. 2015;313(24):2456–2473. [PubMed: 26103030] 

30. National Academies of Sciences. The health effects of cannabis and cannabinoids: The current 
state of evidence and recommendations for research. Washington (DC): National Academies Press; 
2017.

31. Nielsen S, Murnion B, Campbell G, Young H, Hall W. Cannabinoids for the treatment of spasticity. 
Dev Med Child Neurol. 2019;61(6):631–638. [PubMed: 30680713] 

32. Ansari NN, Naghdi S, Moammeri H, Jalaie S. Ashworth Scales are unreliable for the assessment of 
muscle spasticity. Physiother Theory Pract. 2006;22(3):119–125. [PubMed: 16848350] 

33. Grotenhermen F, Müller-Vahl K. The therapeutic potential of cannabis and cannabinoids. Dtsch 
Arztebl Int. 2012;109(29–30):495–501. [PubMed: 23008748] 

34. Rock EM, Bolognini D, Limebeer CL, et al. Cannabidiol, a non-psychotropic component of 
cannabis, attenuates vomiting and nausea-like behaviour via indirect agonism of 5-HT(1A) 
somatodendritic autoreceptors in the dorsal raphe nucleus. Br J Pharmacol. 2012;165(8):2620–
2634. [PubMed: 21827451] 

35. Strasser F, Luftner D, Possinger K, et al. Comparison of orally administered cannabis extract and 
delta-9-tetrahydrocannabinol in treating patients with cancer-related anorexia-cachexia syndrome: 
a multicenter, phase III, randomized, double-blind, placebo-controlled clinical trial from the 
Cannabis-In-Cachexia-Study-Group. J Clin Oncol. 2006;24(21):3394–3400. [PubMed: 16849753] 

36. Bar-Sela G, Zalman D, Semenysty V, Ballan E. The Effects of Dosage-Controlled Cannabis 
Capsules on Cancer-Related Cachexia and Anorexia Syndrome in Advanced Cancer Patients: Pilot 
Study. Integr Cancer Ther. 2019;18:1534735419881498.

37. FDA. FDA approves first drug comprised of an active ingredient derived from marijuana 
to treat rare, severe forms of epilepsy. https://www.fda.gov/news-events/press-announcements/
fda-approves-first-drug-comprised-active-ingredient-derived-marijuana-treat-rare-severe-forms. 
Published 2018. Updated 6 25. Accessed 2020 Dec 8.

38. Devinsky O, Cross JH, Laux L, et al. Trial of Cannabidiol for Drug-Resistant Seizures in the 
Dravet Syndrome. N Engl J Med. 2017;376(21):2011–2020. [PubMed: 28538134] 

39. Devinsky O, Patel AD, Cross JH, et al. Effect of Cannabidiol on Drop Seizures in the Lennox-
Gastaut Syndrome. N Engl J Med. 2018;378(20):1888–1897. [PubMed: 29768152] 

40. Szaflarski JP, Bebin EM, Cutter G, et al. Cannabidiol improves frequency and severity of 
seizures and reduces adverse events in an open-label add-on prospective study. Epilepsy Behav. 
2018;87:131–136. [PubMed: 30100226] 

41. Allendorfer JB, Nenert R, Bebin EM, et al. fMRI study of cannabidiol-induced changes in attention 
control in treatment-resistant epilepsy. Epilepsy Behav. 2019;96:114–121. [PubMed: 31129526] 

42. Perucca E Cannabinoids in the Treatment of Epilepsy: Hard Evidence at Last? J Epilepsy Res. 
2017;7(2):61–76. [PubMed: 29344464] 

43. Lowe DJE, Sasiadek JD, Coles AS, George TP. Cannabis and mental illness: a review. Eur Arch 
Psychiatry Clin Neurosci. 2019;269(1):107–120. [PubMed: 30564886] 

44. Jetly R, Heber A, Fraser G, Boisvert D. The efficacy of nabilone, a synthetic cannabinoid, in 
the treatment of PTSD-associated nightmares: A preliminary randomized, double-blind, placebo-
controlled cross-over design study. Psychoneuroendocrinology. 2015;51:585–588. [PubMed: 
25467221] 

45. Cameron C, Watson D, Robinson J. Use of a synthetic cannabinoid in a correctional population 
for posttraumatic stress disorder-related insomnia and nightmares, chronic pain, harm reduction, 
and other indications: a retrospective evaluation. J Clin Psychopharmacol. 2014;34(5):559–564. 
[PubMed: 24987795] 

46. Roitman P, Mechoulam R, Cooper-Kazaz R, Shalev A. Preliminary, open-label, pilot study of 
add-on oral Δ9-tetrahydrocannabinol in chronic post-traumatic stress disorder. Clin Drug Investig. 
2014;34(8):587–591.

Slawek et al. Page 12

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.fda.gov/news-events/press-announcements/fda-approves-first-drug-comprised-active-ingredient-derived-marijuana-treat-rare-severe-forms
https://www.fda.gov/news-events/press-announcements/fda-approves-first-drug-comprised-active-ingredient-derived-marijuana-treat-rare-severe-forms


47. Fraser GA. The use of a synthetic cannabinoid in the management of treatment-resistant 
nightmares in posttraumatic stress disorder (PTSD). CNS Neurosci Ther. 2009;15(1):84–88. 
[PubMed: 19228182] 

48. Bachhuber MA, Saloner B, Cunningham CO, Barry CL. Medical cannabis laws and 
opioid analgesic overdose mortality in the United States, 1999–2010. JAMA Intern Med. 
2014;174(10):1668–1673. [PubMed: 25154332] 

49. Bradford AC, Bradford WD, Abraham A, Bagwell Adams G. Association between US state 
medical cannabis laws and opioid prescribing in the medicare part D population. JAMA Intern 
Med. 2018;178(5):667–672. [PubMed: 29610897] 

50. Bradford AC, Bradford WD. Medical marijuana laws may be associated with a decline in the 
number Of prescriptions for medicaid enrollees. Health Aff (Millwood). 2017;36(5):945–951. 
[PubMed: 28424215] 

51. Boehnke KF, Litinas E, Clauw DJ. Medical cannabis use is associated with decreased opiate 
medication use in a retrospective cross-sectional survey of patients with chronic pain. J Pain. 
2016;17(6):739–744. [PubMed: 27001005] 

52. Powell D, Pacula RL, Jacobson M. Do medical marijuana laws reduce addictions and deaths 
related to pain killers? J Health Econ. 2018;58:29–42. [PubMed: 29408153] 

53. Shover CL, Davis CS, Gordon SC, Humphreys K. Association between medical cannabis 
laws and opioid overdose mortality has reversed over time. Proc Natl Acad Sci U S A. 
2019;116(26):12624–12626. [PubMed: 31182592] 

54. Caputi TL, Humphreys K. Medical Marijuana Users are More Likely to Use Prescription Drugs 
Medically and Nonmedically. J Addict Med. 2018;12(4):295–299. [PubMed: 29664895] 

55. Centers for Disease Control and Prevention. Understanding the Epidemic. Opioid Overdose Web 
site. https://www.cdc.gov/drugoverdose/epidemic/index.html. Published 2021. Accessed May 3, 
2021, 2021.

56. Sewell RA, Cohn AJ, Chawarski MC. Doubts about the role of cannabis in causing lung cancer. 
Eur Respir J. 2008;32(3):815–816. [PubMed: 18757709] 

57. Bryson EO, Frost EA. The perioperative implications of tobacco, marijuana, and other inhaled 
toxins. Int Anesthesiol Clin. 2011;49(1):103–118. [PubMed: 21239908] 

58. Khiabani HZ, Mørland J, Bramness JG. Frequency and irregularity of heart rate in drivers 
suspected of driving under the influence of cannabis. Eur J Intern Med. 2008;19(8):608–612. 
[PubMed: 19046727] 

59. Gunn JK, Rosales CB, Center KE, et al. Prenatal exposure to cannabis and maternal and child 
health outcomes: a systematic review and meta-analysis. BMJ Open. 2016;6(4):e009986.

60. Mancher M, Leshner AI. Medications for opioid use disorder save lives. Washington (DC): 
National Academies Press; 2019.

61. Centers for Disease Control and Prevention. Outbreak of Lung Injury Associated with the Use 
of E-Cigarette, or Vaping, Products. https://www.cdc.gov/tobacco/basic_information/e-cigarettes/
severe-lung-disease.html#cdc-recommends. Published 2020. Accessed May 3, 2021, 2021.

62. Gates P, Jaffe A, Copeland J. Cannabis smoking and respiratory health: consideration of the 
literature. Respirology. 2014;19(5):655–662. [PubMed: 24831571] 

63. Perez-Reyes M, Lipton MA, Timmons MC, Wall ME, Brine DR, Davis KH. Pharmacology of 
orally administered 9 -tetrahydrocannabinol. Clin Pharmacol Ther. 1973;14(1):48–55. [PubMed: 
4683071] 

64. Wall ME, Sadler BM, Brine D, Taylor H, Perez-Reyes M. Metabolism, disposition, and kinetics 
of delta-9-tetrahydrocannabinol in men and women. Clin Pharmacol Ther. 1983;34(3):352–363. 
[PubMed: 6309462] 

65. Ohlsson A, Lindgren JE, Wahlen A, Agurell S, Hollister LE, Gillespie HK. Plasma delta-9 
tetrahydrocannabinol concentrations and clinical effects after oral and intravenous administration 
and smoking. Clin Pharmacol Ther. 1980;28(3):409–416. [PubMed: 6250760] 

66. Goodwin RS, Gustafson RA, Barnes A, Nebro W, Moolchan ET, Huestis MA. Delta(9)-
tetrahydrocannabinol, 11-hydroxy-delta(9)-tetrahydrocannabinol and 11-nor-9-carboxy-delta(9)-
tetrahydrocannabinol in human plasma after controlled oral administration of cannabinoids. Ther 
Drug Monit. 2006;28(4):545–551. [PubMed: 16885723] 

Slawek et al. Page 13

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/drugoverdose/epidemic/index.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html#cdc-recommends
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html#cdc-recommends


67. Gustafson RA, Moolchan ET, Barnes A, Levine B, Huestis MA. Validated method for the 
simultaneous determination of Delta 9-tetrahydrocannabinol (THC), 11-hydroxy-THC and 11-
nor-9-carboxy-THC in human plasma using solid phase extraction and gas chromatography-mass 
spectrometry with positive chemical ionization. J Chromatogr B Analyt Technol Biomed Life Sci. 
2003;798(1):145–154.

68. Monte AA, Shelton SK, Mills E, et al. Acute illness associated with cannabis use, by route of 
exposure: An observational study. Ann Intern Med. 2019;170(8):531–537. [PubMed: 30909297] 

69. Monte AA, Zane RD, Heard KJ. The implications of marijuana legalization in Colorado. Jama. 
2015;313(3):241–242. [PubMed: 25486283] 

70. MacCallum CA, Russo EB. Practical considerations in medical cannabis administration and 
dosing. Eur J Intern Med. 2018;49:12–19. [PubMed: 29307505] 

71. Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W. Cannabis use and mental 
health in young people: cohort study. BMJ. 2002;325(7374):1195–1198. [PubMed: 12446533] 

72. Caspi A, Moffitt TE, Cannon M, et al. Moderation of the effect of adolescent-onset cannabis 
use on adult psychosis by a functional polymorphism in the catechol-O-methyltransferase gene: 
longitudinal evidence of a gene X environment interaction. Biol Psychiatry. 2005;57(10):1117–
1127. [PubMed: 15866551] 

73. Di Forti M, Sallis H, Allegri F, et al. Daily use, especially of high-potency cannabis, drives the 
earlier onset of psychosis in cannabis users. Schizophr Bull. 2014;40(6):1509–1517. [PubMed: 
24345517] 

74. Volkow ND, Compton WM, Weiss SR. Adverse health effects of marijuana use. N Engl J Med. 
2014;371(9):879.

75. Crippa JA, Zuardi AW, Martín-Santos R, et al. Cannabis and anxiety: a critical review of the 
evidence. Hum Psychopharmacol. 2009;24(7):515–523. [PubMed: 19693792] 

76. Zuardi AW, Cosme RA, Graeff FG, Guimarães FS. Effects of ipsapirone and cannabidiol on human 
experimental anxiety. J Psychopharmacol. 1993;7(1 Suppl):82–88. [PubMed: 22290374] 

77. Crippa JA, Derenusson GN, Ferrari TB, et al. Neural basis of anxiolytic effects of cannabidiol 
(CBD) in generalized social anxiety disorder: a preliminary report. J Psychopharmacol. 
2011;25(1):121–130. [PubMed: 20829306] 

78. Allen JH, de Moore GM, Heddle R, Twartz JC. Cannabinoid hyperemesis: cyclical hyperemesis in 
association with chronic cannabis abuse. Gut. 2004;53(11):1566–1570. [PubMed: 15479672] 

79. Schreck B, Wagneur N, Caillet P, et al. Cannabinoid hyperemesis syndrome: Review of the 
literature and of cases reported to the French addictovigilance network. Drug Alcohol Depend. 
2018;182:27–32. [PubMed: 29132050] 

80. Ribeiro L, Ind PW. Marijuana and the lung: hysteria or cause for concern? Breathe (Sheff). 
2018;14(3):196–205. [PubMed: 30186517] 

81. Tashkin DP. Marijuana and lung disease. Chest. 2018;154(3):653–663. [PubMed: 29778658] 

82. Schier JG, Meiman JG, Layden J, et al. Severe pulmonary disease associated with electronic-
cigarette-product use - Interim guidance. MMWR Morb Mortal Wkly Rep. 2019;68(36):787–790. 
[PubMed: 31513561] 

83. Layden JE, Ghinai I, Pray I, et al. Pulmonary illness related to E-cigarette use in Illinois and 
Wisconsin - Final report. N Engl J Med. 2020;382(10):903–916. [PubMed: 31491072] 

84. Christiani DC. Vaping-Induced Acute Lung Injury. N Engl J Med. 2020;382(10):960–962. 
[PubMed: 31491071] 

85. Fligiel SE, Roth MD, Kleerup EC, Barsky SH, Simmons MS, Tashkin DP. Tracheobronchial 
histopathology in habitual smokers of cocaine, marijuana, and/or tobacco. Chest. 
1997;112(2):319–326. [PubMed: 9266864] 

86. Baldwin GC, Tashkin DP, Buckley DM, Park AN, Dubinett SM, Roth MD. Marijuana and cocaine 
impair alveolar macrophage function and cytokine production. Am J Respir Crit Care Med. 
1997;156(5):1606–1613. [PubMed: 9372683] 

87. Shay AH, Choi R, Whittaker K, et al. Impairment of antimicrobial activity and nitric oxide 
production in alveolar macrophages from smokers of marijuana and cocaine. J Infect Dis. 
2003;187(4):700–704. [PubMed: 12599091] 

Slawek et al. Page 14

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



88. Zhang LR, Morgenstern H, Greenland S, et al. Cannabis smoking and lung cancer risk: Pooled 
analysis in the International Lung Cancer Consortium. Int J Cancer. 2015;136(4):894–903. 
[PubMed: 24947688] 

89. Aldington S, Harwood M, Cox B, et al. Cannabis use and risk of lung cancer: a case-control study. 
Eur Respir J. 2008;31(2):280–286. [PubMed: 18238947] 

90. Moss HB, Chen CM, Yi HY. Measures of substance consumption among substance users, DSM-IV 
abusers, and those with DSM-IV dependence disorders in a nationally representative sample. J 
Stud Alcohol Drugs. 2012;73(5):820–828. [PubMed: 22846246] 

91. Perkonigg A, Goodwin RD, Fiedler A, et al. The natural course of cannabis use, abuse and 
dependence during the first decades of life. Addiction. 2008;103(3):439–449; discussion 450–431. 
[PubMed: 18269364] 

92. Degenhardt L, Ferrari AJ, Calabria B, et al. The global epidemiology and contribution of cannabis 
use and dependence to the global burden of disease: results from the GBD 2010 study. PLoS One. 
2013;8(10):e76635. [PubMed: 24204649] 

93. Hedden SL. Behavioral health trends in the United States: Results from the 2014 national survey 
on drug use and health. Substance Abuse and Mental Health Services Administration, Department 
of …; 2015.

94. Gates PJ, Sabioni P, Copeland J, Le Foll B, Gowing L. Psychosocial interventions for cannabis use 
disorder. Cochrane Database Syst Rev. 2016;2016(5):Cd005336.

95. Brezing CA, Levin FR. The Current State of Pharmacological Treatments for Cannabis Use 
Disorder and Withdrawal. Neuropsychopharmacology. 2018;43(1):173–194. [PubMed: 28875989] 

96. Small E. Evolution and classification of cannabis sativa (marijuana, hemp) in relation to human 
utilization. Botanical Rev. 2015;81(3):189–294.

97. FDA. Marinol (dronabinol) capsules, for oral use. https://www.accessdata.fda.gov/
drugsatfda_docs/label/2017/018651s029lbl.pdf. Published 2017. Updated 8. Accessed 2020 Dec 
8.

98. Compton WM, Han B, Jones CM, Blanco C, Hughes A. Marijuana use and use disorders 
in adults in the USA, 2002–14: analysis of annual cross-sectional surveys. Lancet Psychiatry. 
2016;3(10):954–964. [PubMed: 27592339] 

99. Huestis MA, Sampson AH, Holicky BJ, Henningfield JE, Cone EJ. Characterization of the 
absorption phase of marijuana smoking. Clin Pharmacol Ther. 1992;52(1):31–41. [PubMed: 
1320536] 

100. Hilliard A, Stott C, Wright S, et al. Evaluation of the Effects of Sativex (THC BDS: CBD 
BDS) on Inhibition of Spasticity in a Chronic Relapsing Experimental Allergic Autoimmune 
Encephalomyelitis: A Model of Multiple Sclerosis. ISRN Neurol. 2012;2012:802649. [PubMed: 
22928118] 

101. Karschner EL, Darwin WD, Goodwin RS, Wright S, Huestis MA. Plasma cannabinoid 
pharmacokinetics following controlled oral delta9-tetrahydrocannabinol and oromucosal 
cannabis extract administration. Clin Chem. 2011;57(1):66–75. [PubMed: 21078841] 

102. Guy GW, Robson PJ. A phase I, open label, four-way crossover study to compare the 
pharmacokinetic profiles of a single dose of 20 mg of a cannabis based medicine extract (CBME) 
administered on 3 different areas of the buccal mucosa and to investigate the pharmacokinetics 
of CBME per oral in healthy male and female volunteers (GWPK0112). J Cannabis Ther. 
2004;3(4):79–120.

103. Elsohly MA, Little TL Jr., Hikal A, Harland E, Stanford DF, Walker L. Rectal bioavailability of 
delta-9-tetrahydrocannabinol from various esters. Pharmacol Biochem Behav. 1991;40(3):497–
502. [PubMed: 1666913] 

104. Mattes RD, Shaw LM, Edling-Owens J, Engelman K, Elsohly MA. Bypassing the first-pass 
effect for the therapeutic use of cannabinoids. Pharmacol Biochem Behav. 1993;44(3):745–747. 
[PubMed: 8383856] 

105. Valiveti S, Hammell DC, Earles DC, Stinchcomb AL. In vitro/in vivo correlation studies 
for transdermal delta 8-THC development. J Pharm Sci. 2004;93(5):1154–1164. [PubMed: 
15067692] 

Slawek et al. Page 15

Med Clin North Am. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018651s029lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018651s029lbl.pdf


Key points:

• Cannabis use is rapidly growing in social acceptability and use.

• Black and Hispanic Americans have been disproportionately affected by the 

criminalization of cannabis.

• Cannabis and its cannabinoid constituents interact with the endocannabinoid 

system, located in the central and peripheral nervous system, endocrine 

system, gastrointestinal system, and inflammatory cells.

• Evidence for the use of medical cannabis for certain conditions is growing.

• Clinicians should be aware of potential complications of cannabis use.
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Synopsis

Cannabis use in the United States (U.S.) is growing at an unprecedented pace. Most 

states in the U.S. have legalized medical cannabis use, and many have legalized adult-use 

(recreational) cannabis use. In this setting, health care providers will increasingly see 

more patients who have questions about cannabis use, its utility for medical conditions, 

and the risks of its use. This review article provides an overview of the background, 

pharmacology, therapeutic use, and potential complications of cannabis.
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Table 1:

Relevant terms

Term Definition

Cannabis A broad term describing various products and chemical compounds derived from the Cannabis sativa or 
Cannabis indica species 30

Marijuana Leaves, stems, seeds, and flower buds derived from the Cannabis sativa plant 30

Hemp Cannabis sativa plant with very low levels of THC (<0.3%) 96

Street cannabis Cannabis that is not obtained from a licensed cannabis dispensary and not recommended by a medical care 
provider

Dronabinol An orally administered medication approved by the U.S. Food and Drug Administration to treat anorexia 
associated with weight loss in patients with HIV or nausea/vomiting associated with cancer chemotherapy 
who have not responded adequately to conventional antiemetic treatments. The active ingredient is 
synthetic THC 97

 

Cannabinoid One of a group of over 100 biologically active chemicals found in the Cannabis plant

delta-9-tetrahydrocannabinol 
(THC)

The main psychoactive constituent of cannabis 30

Cannabidiol (CBD) A constituent of cannabis traditionally considered nonpsychoactive 30

THC:CBD ratio The ratio of THC and CBD in a medical cannabis product

 

Administration method In NYS, the administration methods for medical cannabis are inhaled, oral, sublingual, topical, and 
suppository. Edible products, such as candies, gummies, or baked goods, are not currently available in 
NYS.

Dispensary A retail site of an organization that NYS has registered to dispense medical cannabis to patients with 
medical cannabis certification

 

Less frequent or no cannabis 
use

Cannabis use on less than 20 days in a month 98

Near-daily cannabis use Cannabis use on at least 20 days of the month 98

Harm reduction In the clinical context, an approach and practical strategies are targeted to reduce the negative consequences 
of substance use. It is founded on respect for the rights of individuals who use drugs.
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