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Simple Summary: Symptom management is a key goal of palliative cancer care. There is growing
interest in the use of cannabis-based medicines or products for the management of physical and
psychosocial symptoms associated with cancer or cancer treatment, including pain, nausea and
vomiting, insomnia, and mood disorders. However, research on medical uses of cannabis has
been limited because of legal restrictions and stigma. The goal of this review is to explore the
potential role of cannabis and cannabinoids in the management of cancer-related symptoms. Limited
evidence suggests that cannabis may improve cancer-related pain, chemotherapy-induced nausea and
vomiting, appetite and chemosensory changes, insomnia, and mood disorders; however, cannabis is
associated with several neuropsychiatric and systemic adverse effects and drug interactions.

Abstract: In this review, we discuss the potential role of cannabis and cannabinoids in the man-
agement of cancer-related symptoms. There is limited evidence demonstrating the effectiveness
of cannabis-based products in treating cancer-related pain and gastrointestinal symptoms such as
nausea, vomiting, and loss of appetite. Regarding the role of cannabis-based products in the treatment
of insomnia and mood disorders, most studies looked at these symptoms as secondary outcomes
with mixed results. Cannabis-based products have adverse effects, ranging from neuropsychiatric to
systemic effects to potential drug interactions.

Keywords: cannabis; cannabinoids; palliative care; cancer-related symptoms; cannabis-based
products; cannabis-based medicines; medical cannabis

1. Introduction

Palliative care is a growing field of medicine in modern health care that strives to
assuage suffering and improve the quality of life of individuals grappling with serious,
life-limiting illnesses. Palliative care prioritizes holistic patient well-being through various
therapeutic interventions that address symptom management rather than the treatment of
an underlying condition. Patients receiving palliative care experience an array of distressing
symptoms related to their illness, including pain, nausea and vomiting, loss of appetite,
insomnia, and psychological distress, all of which can reduce quality of life [1,2]. Research
has recently focused on the use of cannabis and the cannabinoids tetrahydrocannabinol
(THC) and cannabidiol (CBD) in palliative care. Cannabis sativa, commonly known as
cannabis, has been used medically since approximately 400 AD in areas such as China,
India, and the Middle East [3,4]. The medicinal parts of Cannabis sativa are the plant’s
flowering tops, which produce resin glands that contain cannabinoids and terpenes; other
parts of the plant are used in the form of hemp fiber, hemp seeds, and other products. The
plant’s flowering top is prepared and administered to the human body by various routes
(Table 1). Presumed benefits from cannabis range from pain relief to antineoplastic effects,
with the various literature describing cannabis being used for the treatment of chronic
pain conditions, sleep and mood disorders, post-traumatic stress disorder, gastrointestinal
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symptoms, and neurological conditions such as Parkinson’s disease and multiple sclerosis,
among others [5–8] (Figure 1). Cannabis has been previously studied as a potential addition
to the repertoire of treatments for not only physical symptoms, but also psychological
symptoms experienced by patients with cancer [9,10].

Table 1. Administration routes for cannabis-based products.

Routes of Administration

• Inhalation of aerosolized cannabinoids (“vaping”). Vaporizers can be used with dried
cannabis flower or cannabis concentrates.

• Inhalation of smoke produced by burning of cannabis (“smoking”).
• Inhalation of vaporized cannabis concentrates, such as dabbing.
• Oral consumption of cannabis-infused products (e.g., edibles, teas).
• Rectal administration of cannabis suppositories.
• Sublingual administration of cannabis-infused sprays.
• Sublingual placement of liquid extracts of cannabis (“tinctures”). Often, small amounts of

extract are used.
• Topical application of cannabis-infused compounds (e.g., creams, balms, ointments, lotions,

transdermal patches) on the skin.
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The available research on medical cannabis use focuses on symptom management,
but cannabis use and research has been limited because of legal restrictions and cannabis’
previous stigma as a drug of abuse. Cannabis is classified as a Schedule I drug, which the
US Drug Enforcement Administration defines as a drug with no currently accepted medical
use and with a high potential for abuse [11]. In the United States, there are three Food and
Drug Administration approved cannabinoid products: Nabilone (Schedule II), Dronabinol
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(Schedule III), and CBD (Schedule V) [11]. The liquid cannabis extract Nabixmols (used for
spasticity or neuropathic pain associated with multiple sclerosis and cancer) is unavailable
in the United States. Even though cannabis use is illegal on the federal level, medical
and recreational cannabis use is legal in several states [12]. There is also a trend towards
decriminalization of cannabis possession at the state and federal levels.

Patients with cancer may receive life-prolonging or life-sustaining therapies that can
cause various symptoms and increased symptom burden and impair their quality of life,
but they can also receive palliative care. Cannabis-based and cannabinoid medications
have been studied to see if these medications can relieve common cancer-related symptoms
and cancer-related therapy’s adverse effects, and thus improve quality of life [13,14]. In
this review, we describe the role of cannabis and cannabinoids in the management of
cancer-related symptoms.

2. Cancer-Related Pain

Cancer-related pain is one of the most distressing conditions patients with cancer
encounter [15]. In a recent systematic literature review and meta-analysis, the overall
prevalence of pain in patients with cancer was almost half, and almost one-third experience
moderate to severe pain [16]. In 2023, the American Society of Clinical Oncology (ASCO)
recommended that “opioids should be offered to patients with moderate-to-severe pain
related to cancer or active cancer treatment unless contraindicated” [17]. Despite these
recommendations, patients may fear the risks of using opioids, and clinicians may also
be afraid of the consequences of prescribing opioids. This fear has led to patients finding
opioid-sparing alternatives, such as cannabis-based products, to treat their cancer-related
pain [18,19].

Cannabis-based medicines reduce pain through interaction with the endocannabinoid
system. In the event of stress or pain, endogenous cannabinoids or introduction of exoge-
nous cannabinoid ligands generate temporary antinociceptive effects through inhibition of
presynaptic CB1 receptors [20]. In studies on rodents, endocannabinoids were shown to
be involved in the initiation of pain, the resolution of tonic pain, and stress-induced and
fear-conditioned analgesia [20].

In a study by Noyes et al. on advanced cancer patients, THC at higher doses (15–20 mg)
provided better pain relief than lower doses (5–10 mg) and placebo [21]. However, the study
also showed that adverse effects, including sedation and euphoria, were more prominent
at higher doses of THC (15–20 mg) compared to lower doses of THC (5–10 mg) [21]. A
multicenter, double-blind, randomized, placebo-controlled, parallel-group study looking at
THC:CBD extract, THC extract, and a placebo found that THC:CBD extract was efficacious
for pain relief in patients with advanced cancer pain that was not fully relieved with
strong opioids [22]. They also found patients had worse memory- and appetite-related
adverse effects with THC:CBD extract and THC extract, and worse nausea with THC:CBD
extract [8]. However, similar studies did not reproduce the same outcomes of pain relief
observed by Johnson et al. [23–27].

Due to scant evidence endorsing the utilization of cannabis-based medicines as a pri-
mary or supplementary approach for pain management, various organizations discourage
the use of such medicines or products in these capacities [8,28]. Clinicians are advised to
exercise caution and thoroughly evaluate the potential risks of harm and adverse events
before recommending cannabis-based treatments to patients [27,29,30]. However, even
with these recommendations, pain continues to be one of the most common reasons that
cancer patients take cannabis-based medicines for [31,32].

3. Chemotherapy-Induced Nausea and Vomiting

Nausea and vomiting, specifically chemotherapy-induced nausea and vomiting (CINV),
can be significant symptoms in patients with cancer [33]. Nausea and vomiting in gen-
eral can be so burdensome that it leads to patients foregoing or missing their oncologic
treatments [33,34]. Even with the evolving management of chemotherapy-induced nausea
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and vomiting, standard therapies at times are not effective in relieving nausea and vomiting.
In turn, patients search for other options to adequately relieve their symptoms.

Multiple randomized controlled trials have looked at cannabis’ role in treating chemoth
erapy-induced nausea and vomiting. In one such trial published in 1975, Sallan et al.
compared oral THC with a placebo. They found that more patients receiving THC had a
complete or partially positive response than patients receiving the placebo [35]. Adverse
effects noted in the study were mood changes in 81% of patients, somnolence in 66% of
patients, and other toxic effects in 9% of patients (visual distortions in one patient and
visual hallucinations in one patient) [35]. In 1979, Chang et al. compared oral and inhaled
THC with a placebo and found that THC significantly reduced the number of vomiting
and retching episodes, degree of nausea, duration of nausea, and volume of emesis in
patients receiving methotrexate [36]. A few years later, Chang et al. were not able to
reproduce the same results in patients receiving doxorubicin and cyclophosphamide: only
three of eight patients experiencing nausea and vomiting had a fair response to oral and
inhaled THC, and the other five patients had no response to oral and inhaled THC [37].
In a double-blind, placebo-controlled crossover trial comparing THC with a placebo in
eleven patients, although THC showed antiemetic effects, certain patients in the THC arm
dropped out of the study because of severe adverse effects and were noted to prefer nausea
and vomiting to the adverse effects from THC, including dizziness, somnolence, reduced
concentration, and depersonalization [38].

Several studies have compared cannabis-based medicines with other treatments for
nausea and vomiting. In a systematic review conducted by Ben Amar et al., it was deter-
mined that Nabilone demonstrated notable superiority in comparison to prochlorperazine,
domperidone, and alizapride in the management of nausea and vomiting related to cancer
chemotherapy [39]. Dronabinol was shown to be equivalent to or significantly better than
chlorpromazine and equivalent to metoclopramide, thiethylperazine, and haloperidol for
treating nausea and vomiting [40]. Levonantradol, which is a synthetic cannabinoid analog
of dronabinol, was found to better relieve nausea and vomiting than chlorpromazine in
studies published between 1975 and 1997 [40]. Grimison et al. demonstrated that the use of
THC:CBD extract led to a definite enhancement, characterized by an absence of vomiting
and the absence of rescue medication usage. This was accompanied by a significant de-
crease in both the average and maximum occurrences of daily vomiting episodes, as well
as self-reported average and maximum nausea scores when compared to a placebo [41].
In a study looking at 15mg oral THC and THC placebo smoked marijuana vs. oral THC
placebo and active cigarettes, it showed 45% of patients having no preference between
smoked marijuana and oral THC [42].

Several of the studies on nausea and vomiting are older and had small sample sizes.
Further, to our knowledge, there are no published studies comparing cannabis-based
medicines with other standard antiemetics such as 5-HT3 receptor antagonists, newer
therapies like neurokinin-1 receptor antagonists, and combination anti-emetic treatment
regimens. Studies have generally shown that cannabis-based medicines are more effective
than placebos and similar to prochlorperazine. Adverse effects commonly reported in
these studies include sedation, loss of emotional and/or physical control, nervousness,
rebound nausea, somnolence, and depersonalization [24,26–34]. In several studies, patients
withdrew, or the study was discontinued because of adverse effects [43–48].

In the consensus study report of the National Academies of Sciences, Engineering
and Medicine published in 2017, the authors noted conclusive evidence supporting the
use of nabilone and dronabinol for chemotherapy-induced nausea and vomiting [7]. The
Multinational Association of Supportive Care in Cancer (MASCC) recommended use of
cannabinoids only for refractory CINV [27]. On the other hand, the MASCC guidelines did
not recommend the use of cannabinoids as the first line treatment for CINV, for the treatment
of nausea and vomiting that is not secondary to chemotherapy, and the preventative
treatment of radiation-induced nausea and vomiting [27]. Recently published ASCO
guidelines on the use of cannabis and cannabinoids on cancer patients suggested that oral
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THC:CBD extracts may be considered for adult cancer patients who are receiving moderate
to severely emetogenic chemotherapy regimens and have refractory CINV in spite of being
on appropriate antiemetic medications [8]. They cited a phase II/III placebo-controlled,
randomized, multi-center trial where patients taking THC:CBD capsules demonstrated a
complete response of 24% vs. 8% for those taking the placebo [49].

4. Appetite and Chemosensory Changes

Eating and nutrition is a huge part of an individual’s life, and appetite impairment
can decrease quality of life [50,51]. In two studies looking at patients with advanced cancer,
patients receiving THC had an increase in appetite [52,53]. However, patients receiving
THC had less appetite stimulation than those receiving megestrol monotherapy (75% vs.
49%), and weight gain was higher in the megestrol monotherapy group than the THC
group (11% vs. 3%) [52,53]. A combination of megestrol and THC produced no significant
improvement in either appetite or weight over megestrol monotherapy. In a study by
the Cannabis-In-Cachexia-Study-Group, Dronabinol (2.5 mg) with or without CBD (1 mg)
was compared with a placebo in patients with cancer, and no significant improvement
in appetite, body weight, nausea, or quality of life was found [54]. In a double-blind
randomized controlled trial in patients with cancer, Nabilone was compared with a placebo
over eight weeks of treatments; the Nabilone group had no significant improvement in
appetite, but had an increase in carbohydrate intake [55].

Many other studies looking at cannabis’ role in appetite and weight concerns were
conducted in patients with HIV and AIDS. As compared to cancer patients, patients with
HIV and AIDS receiving cannabinoids showed an improvement in appetite and either
weight stabilization or weight gain compared with those receiving a placebo [56–58].

Chemosensory changes affect an individual’s appetite and occur during the course of
the disease or cancer-directed therapy. In a double-blind randomized study of adult patients
with advanced cancer in two centers, patients were given 2.5 mg of THC or placebo twice
a day, and patients receiving THC were found to have improvements in chemosensory
perception, taste of food, and pre-meal appetite, and an increased protein intake [59].
However, less than 50% of patients completed the trial due to being lost to follow-up or
because they had experienced adverse events [59]. While the results of this study are
promising, the study is not sufficient to support the use of cannabinoids for chemosensory
disturbance due to low study population, and more research is needed to reproduce the
results regarding the significant improvements in chemosensory perception [27,59].

5. Insomnia and Mood Disorders

Cancer patients, including those receiving cancer therapy, can experience impaired
sleep and mood-related disorders [60–62]. In the literature, most studies on cannabis-
based medicines had sleep and mood-related symptoms as secondary rather than primary
outcomes; for example, studies evaluating pain outcomes found secondary improvements
in sleep quality [26,63,64].

Evidence for the role of cannabis-based medicines for improving sleep in patients
with cancer is mixed. In a randomized controlled trial primarily assessing the tolerabil-
ity of high-dose THC in patients with glioblastoma, patients receiving high-dose THC
also had improved sleep and significant improvements in both functional and physical
domains [65]. Positive outcomes have been noted in certain studies in non-cancer popu-
lation. In a post hoc analysis of a randomized double-blind study assessing the effects of
nabilone on sleep outcomes in study participants, nabilone had beneficial effects on sleep
outcomes in Parkinson’s disease patients that had baseline sleep disorders [66]. In another
randomized, double-blind crossover trial aimed at comparing nabilone to amitriptyline
among patients diagnosed with fibromyalgia and chronic insomnia, the primary objec-
tives centered on assessing the quality of sleep using measures such as the Insomnia
Severity Index and the Leeds Sleep Evaluation Questionnaire. The study revealed that
nabilone effectively enhanced sleep among individuals with fibromyalgia and chronic
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insomnia, and demonstrated good tolerability [67]. In a randomized, double-blind, placebo-
controlled, graded-dose study, individuals with advanced cancer and pain refractory to
opioids were administered either placebo or Nabiximols at varying doses: low, medium, or
high. Throughout the five-week treatment period, average pain, worst pain, and sleep dis-
ruption were monitored daily. Patients receiving the low and medium doses of Nabiximols
reported improvements in sleep [23]. In two double-blind, randomized, placebo-controlled
phase 3 trials involving patients with advanced cancer and chronic pain, where patients
would be assigned to receive Sativex or placebo in one study and self-titrate Sativex in the
second study, The Sleep Disruption Numerical Rating Scale was assessed as a secondary
efficacy endpoint in both studies. No significant differences in sleep disruption scores
were observed between the Sativex and placebo groups in either trial [25]. In a Phase 3,
double-blind, randomized, placebo-controlled trial involving patients with advanced can-
cer experiencing average pain with Numerical Rating Scale scores between ≥4 and ≤8
despite receiving optimized opioid therapy, individuals were randomly assigned to receive
either Nabixmols or a placebo. Participants self-titrated the study medications over a two-
week period, followed by a three-week treatment phase at the titrated dose. The secondary
endpoint of the study was the Sleep Disruption Numerical Rating Scale. Although the
primary efficacy endpoint did not show a preference for Nabiximols in terms of pain scores,
Nabiximols did exhibit a lower sleep disruption score compared to the placebo [26]. In
a randomized double-blind clinical trial involving lung cancer patients diagnosed with
anorexia, the efficacy of Nabilone versus a placebo was investigated using the Anorexia
Cachexia/Anorexia Cachexia Subscale (AC/S) of the Functional Assessment of Anorexia
Cachexia Therapy tool. The study revealed that patients in the Nabilone group experienced
improvements in insomnia, while no significant changes were observed in the control
group [55].

In a secondary analysis of data focusing on oncology patients utilizing medical
cannabis, a study employing semi-structured interviews was conducted. The partici-
pants included patients with documented cancer history and legal authorization to access
medical cannabis. According to patient reports, medical cannabis was associated with
enhancements in both sleep onset and continuity, accompanied by a reduction in the use
of sleep medications. However, one limitation of the study pertains to the recruitment
method, as patients were solicited through advertisements placed at cannabis dispensaries
and had been using medical cannabis [61].

Improvement in sleep was not demonstrated in other studies [23,29,68–70]. During a
two-week trial conducted across multiple centers, employing a double-blind, randomized,
placebo-controlled design with parallel groups, researchers investigated the effectiveness
of THC:CBD extract and THC extract compared to a placebo in managing pain among
oncology patients experiencing moderate to severe cancer-related pain and not attaining
sufficient pain relief from opioids. Among the secondary endpoints examined was the
evaluation of sleep quality by patients, measured using a numerical rating scale for mean
sleep quality. The study found no notable variances in sleep quality when comparing the
THC:CBD extract or THC extract groups with the placebo group [22]. In a randomized,
double-blind, placebo-controlled trial conducted at a single center, the effectiveness of
Nabilone versus a placebo group was investigated in patients undergoing radiotherapy
for head and neck cancer. Nabilone or placebo administration commenced prior to radio-
therapy, with dosage escalation following a fixed protocol during weeks 1 and 2. From
week 3 until the completion of radiotherapy, dosage adjustments were made by the radio-
oncologist. The primary end-point measure was quality of life measured using the EORTC
QLQ-C30 Quality of Life Questionnaire. The study revealed no discernible variance in
patients’ sleep patterns during the treatment period [69].

Similar to the approach to management of other symptoms, disorders of sleep can be
a result of multiple etiologies. Proper assessment, consideration of differential diagnosis,
and targeted management of the most likely etiology should be employed [71]. The choice
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of pharmacologic and non-pharmacologic management for sleep would be based on these
assessments, including if the addition of cannabis-based medicines is warranted.

In patients with cancer, treatment of mood disorders, such as anxiety and depression,
with cannabinoids is not as well-studied as the treatment of mood disorders with first-
line psychotherapy and pharmacologic therapies. In a trial investigating Nabiximols for
the treatment of chemotherapy-induced neuropathic pain, the Nabiximols group had
greater improvements in physical and mental subscales for quality of life than the placebo
group [10]. In studies by Ungerleider et al., patients receiving THC did not show significant
improvement in mean scores for anxiety and depression compared with patients receiving
prochlorperazine [72,73]. Interestingly, patients who previously used illicit substances
reported lower anxiety while receiving THC than patients who had not previously used
illicit substances [74]. In other studies, quality-of-life scores were not significantly better for
patients receiving dronabinol or THC than for patients receiving a placebo [53,54].

6. Adverse Effects and Potential Harms

Various adverse effects associated with the use of cannabis have been reported in
the literature (Table 2) [22,41,43–46,73–83]. Some of the more commonly reported adverse
effects include dizziness, dry mouth, nausea, fatigue, somnolence, and euphoria [84].
While most adverse effects from cannabis-based medicines were reported to be mild to
moderate, certain studies reported the adverse effects were significant enough to lead to
study withdrawals [27,44,47,75,81]. Although adverse effects are not the focus of this paper,
we wanted to highlight certain harms that can impact symptom management, especially in
palliative care patients, who for the most part are significantly unwell and already taking
multiple medications that result in similarly appearing adverse reactions.

Table 2. Adverse effects associated with cannabis use.

Category Adverse Effects

Systemic effects

Neuropsychiatric

- Impaired coordination and motor skills
- Impaired short-term memory
- Altered judgment and decision-making
- Anxiety or panic attacks
- Psychosis
- Impaired cognition and attention
- Increased risk of mental health issues
- Dependence and withdrawal symptoms
- Cannabis use disorders

Cardiovascular

- Tachycardia
- Blood pressure changes
- Increased risk of myocardial infarction (in individuals with preexisting cardiovascular conditions)
- Increased risk of sudden cardiac death

Respiratory

- Irritation of the respiratory tract
- Chronic bronchitis (with long-term smoking)
- Coughing, wheezing, and sputum production
- Increased risk of respiratory infections
- Structural changes in airways

Gastrointestinal

- Xerostomia
- Nausea and vomiting (especially at high doses)
- Changes in appetite
- Abdominal pain or discomfort
- Cannabis hyperemesis syndrome
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Table 2. Cont.

Category Adverse Effects

Endocrine

- Altered hormone levels (reproductive hormones)
- Disrupted menstrual cycle
- Increased risk of diabetic ketoacidosis in type 1 diabetics
- Increased risk of prediabetes

Immune - Suppression of the immune system

Reproductive - Reduced fertility in both men and women
- Pregnancy complications

Drug interactions

- Potential CYP450 inhibition
- P-glycoprotein inhibition
- Potential chemotherapy interference
- Potential immune checkpoint inhibitor interference
- Hormonal treatment interaction

CYP450, cytochrome P450.

6.1. Neuropsychiatric Effects

In heavy cannabis users, structural changes may develop in the brain, including altered
patterns of brain activity, particularly around the limbic and prefrontal areas [78–80,85].
Studies have found impaired reaction time, cognition, and psychomotor function in patients
receiving cannabis-based medicines [81]. These impairments explain why cannabis use is
associated with an increased risk of motor vehicle collisions [86,87]. Furthermore, cannabis
use has been associated with an increased risk of psychologic disorders, including increases
in anxiety and depressive symptoms, and even triggering manic episodes in those with
bipolar disorder [76,82,83].

Cannabis use disorders occur in approximately 10% of cannabis users [88]. Moreover,
people with cannabis use disorders are more likely to have a concomitant substance use
disorder [89,90].

6.2. Systemic Effects

Cannabis-based medicines have been associated with a myriad of adverse systemic
effects. Inhalation of cannabis has been shown to result in inflammation and structural
changes in airways, as well as increased rates of symptoms such as cough, wheezing, and
sputum production [76,91,92]. A review also described increased incidences of myocardial
infarction, stroke, and sudden cardiac death in cannabis users [93].

Although cannabis can be used for the treatment of nausea and vomiting, a paradoxi-
cal condition known as cannabis hyperemesis syndrome may occur. This syndrome usually
occurs in chronic cannabis users and is characterized by prodromal, hyperemesis, and
recovery phases [94–96]. The prodromal phase is typified by early morning anticipatory
nausea and vague abdominal discomfort. The prodromal phase is followed by the hyper-
emesis phase, which is characterized by diffuse abdominal pain with severe cyclical nausea
and vomiting [95,96]. The final phase is the recovery phase, in which your body begins to
return to normal. Frequent hot baths are usually the most effective treatment to reduce
the symptoms of hyperemesis syndrome, and cessation of cannabis is the only definitive
treatment [96–98].

6.3. Drug Interactions

Both THC and CBD are metabolized via cytochrome P450 (CYP) enzymes CYP2C9,
CYP2C19, and CYP3A4, while CBD can also be metabolized by CYP1A1, CYP1A2, and
CYP2D6 [99]. Cannabis use may result in inhibition of CYP2C9, CYP2B6, and CYP2C19
and partial inhibition of CYP3A4, but data on the potential role of cannabis as an inhibitor
of CYP2D6 are mixed [100–102]. These CYP enzymes are responsible for the metabolism
of various medications, and inhibition of these enzymes result in decreased efficacy of the
drugs or increased drug toxicity.
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Opioids are a mainstay in management of cancer-related pain, and drug interactions
between opioids and cannabinoids can occur. Commonly used opioids such as fentanyl,
methadone, and oxycodone are also metabolized by various CYP enzymes, including
CYP3A4, CYP2C19, CYP2C9, and CYP2D6. In one case report, a 13-year-old patient with
cancer who was receiving stable doses of methadone suddenly developed worsening
sleepiness and fatigue after receiving increased levels of CBD [103]. Cannabis has also
been shown to interact with buprenorphine, an opioid that has been increasingly used for
pain management and in drug detoxification centers. Cannabis use in patients receiving
buprenorphine has resulted in increased levels of buprenorphine and norbuprenorphine in
the blood [104].

Cannabis may also interact with other protein transporters such as p-glycoprotein, breast
cancer resistance protein, and substrates for mitoxantrone, topotecan, and vincristine [100].
Certain cancer-directed therapies including chemotherapies, hormonal treatments, and im-
mune checkpoint inhibitors may also interact with cannabinoids [100,105–108]. Patients should
be carefully screened and monitored for potential drug interactions and counseled on the
potential harms of using cannabis.

7. Conclusions and Future Directions

While this review describes various publications examining the use of cannabis and
cannabinoids in the treatment of cancer and cancer-treatment related symptoms, the narra-
tive nature limits a more comprehensive understanding of the various methodology and
results of these publications. There is currently limited evidence supporting the use of
cannabis-based medicines to treat various cancer-related symptoms. Even so, patients are
showing a growing interest in the use of cannabis for symptom management. Clinicians
should remain steadfast in inquiring if patients use cannabis products, as knowledge of
patients’ cannabis use can help clinicians recognize cannabis-related toxic effects and avoid
potentially harmful drug interactions. Further research exploring the potential short- and
long-term risks and benefits of cannabis-based products is needed.

Author Contributions: Conceptualization, J.T. and K.T.; investigation, J.T. and K.T.; writing—original
draft preparation, J.T. and K.T.; writing—review and editing, J.T. and K.T.; visualization, J.T. and K.T.;
supervision, K.T.; project administration, K.T. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We thank Madison Semro and Stephanie Deming from the Research Medical
Library at The University of Texas MD Anderson Cancer Center for editing this article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Swetz, K.; Kamal, A. Palliative Care. Ann. Intern. Med. 2018, 168, ITC33–ITC48. [CrossRef] [PubMed]
2. Tatum, P.E.; Mills, S.S. Hospice and Palliative Care: An Overview. Med. Clin. N. Am. 2020, 104, 359–373. [CrossRef] [PubMed]
3. Zias, J.; Stark, H.; Sellgman, J.; Levy, R.; Werker, E.; Breuer, A.; Mechoulam, R. Early medical use of cannabis. Nature 1993, 363, 215.

[CrossRef]
4. Crocq, M.A. History of cannabis and the endocannabinoid system. Dialogues Clin. Neurosci. 2020, 22, 223–228. [CrossRef]

[PubMed]
5. Kaufmann, C.N.; Kim, A.; Miyoshi, M.; Han, B.H. Patterns of Medical Cannabis Use among Older Adults from a Cannabis

Dispensary in New York State. Cannabis Cannabinoid Res. 2022, 7, 224–230. [CrossRef]
6. Boehnke, K.F.; Dean, O.; Haffajee, R.L.; Hosanagar, A.U.S. Trends in Registration for Medical Cannabis and Reasons for Use from

2016 to 2020: An Observational Study. Ann. Intern. Med. 2022, 175, 945–951. [CrossRef] [PubMed]
7. National Academies of Sciences, Medicine Division, Board on Population Health, Public Health Practice, Committee on the

Health Effects of Marijuana, An Evidence Review and Research Agenda. The Health Effects of Cannabis and Cannabinoids: The
Current State of Evidence and Recommendations for Research; National Academies Press: Washington, DC, USA, 2017.

8. Braun, I.M.; Bohlke, K.; Roeland, E.J. Cannabis and Cannabinoids in Adults with Cancer: ASCO Guideline Q&A. JCO Oncol.
Pract. 2024, Op2300775. [CrossRef]

https://doi.org/10.7326/AITC201803060
https://www.ncbi.nlm.nih.gov/pubmed/29507970
https://doi.org/10.1016/j.mcna.2020.01.001
https://www.ncbi.nlm.nih.gov/pubmed/32312403
https://doi.org/10.1038/363215a0
https://doi.org/10.31887/DCNS.2020.22.3/mcrocq
https://www.ncbi.nlm.nih.gov/pubmed/33162765
https://doi.org/10.1089/can.2020.0064
https://doi.org/10.7326/M22-0217
https://www.ncbi.nlm.nih.gov/pubmed/35696691
https://doi.org/10.1200/op.23.00775


Cancers 2024, 16, 1412 10 of 13

9. Worster, B.; Hajjar, E.R.; Handley, N. Cannabis Use in Patients With Cancer: A Clinical Review. JCO Oncol. Pract. 2022, 18, 743–749.
[CrossRef] [PubMed]

10. Dall’Stella, P.B.; Docema, M.F.L.; Maldaun, M.V.C.; Feher, O.; Lancellotti, C.L.P. Case Report: Clinical Outcome and Image
Response of Two Patients with Secondary High-Grade Glioma Treated with Chemoradiation, PCV, and Cannabidiol. Front. Oncol.
2018, 8, 643. [CrossRef]

11. United States Drug Enforcement Administration. Drug Scheduling. Available online: https://www.dea.gov/drug-information/
drug-scheduling (accessed on 31 March 2024).

12. Agency, D.I.S. Marijuana Legality by State. Available online: https://disa.com/marijuana-legality-by-state (accessed on 31
March 2024).

13. Mooney, K.; Berry, D.L.; Whisenant, M.; Sjoberg, D. Improving Cancer Care Through the Patient Experience: How to Use
Patient-Reported Outcomes in Clinical Practice. Am. Soc. Clin. Oncol. Educ. Book 2017, 37, 695–704. [CrossRef]

14. Jacobsen, P.B.; Nipp, R.D.; Ganz, P.A. Addressing the Survivorship Care Needs of Patients Receiving Extended Cancer Treatment.
Am. Soc. Clin. Oncol. Educ. Book 2017, 37, 674–683. [CrossRef] [PubMed]

15. PDQ Supportive; Palliative Care Editorial Board. Cancer Pain (PDQ®): Health Professional Version. In PDQ Cancer Information
Summaries; National Cancer Institute (US): Bethesda, MD, USA, 2002.

16. Snijders, R.A.H.; Brom, L.; Theunissen, M.; van den Beuken-van Everdingen, M.H.J. Update on prevalence of pain in patients
with cancer 2022: A systematic literature review and meta-analysis. Cancers 2023, 15, 591. [CrossRef] [PubMed]

17. Paice, J.A.; Bohlke, K.; Barton, D.; Craig, D.S.; El-Jawahri, A.; Hershman, D.L.; Kong, L.R.; Kurita, G.P.; LeBlanc, T.W.; Mercadante,
S.; et al. Use of opioids for adults with pain from cancer or cancer treatment: ASCO Guideline. J. Clin. Oncol. 2023, 41, 914–930.
[CrossRef] [PubMed]

18. Bicket, M.C.; Stone, E.M.; McGinty, E.E. Use of Cannabis and Other Pain Treatments among Adults with Chronic Pain in US
States with Medical Cannabis Programs. JAMA Netw. Open 2023, 6, e2249797. [CrossRef] [PubMed]

19. Page, R.; Blanchard, E. Opioids and Cancer Pain: Patients’ Needs and Access Challenges. J. Oncol. Pr. 2019, 15, 229–231.
[CrossRef] [PubMed]

20. Finn, D.P.; Haroutounian, S.; Hohmann, A.G.; Krane, E.; Soliman, N.; Rice, A.S.C. Cannabinoids, the endocannabinoid system,
and pain: A review of preclinical studies. Pain 2021, 162, S5–S25. [CrossRef] [PubMed]

21. Noyes, R., Jr.; Brunk, S.F.; Baram, D.A.; Canter, A. Analgesic effect of delta-9-tetrahydrocannabinol. J. Clin. Pharmacol. 1975, 15,
139–143. [CrossRef] [PubMed]

22. Johnson, J.R.; Burnell-Nugent, M.; Lossignol, D.; Ganae-Motan, E.D.; Potts, R.; Fallon, M.T. Multicenter, double-blind, randomized,
placebo-controlled, parallel-group study of the efficacy, safety, and tolerability of THC:CBD extract and THC extract in patients
with intractable cancer-related pain. J. Pain Symptom Manag. 2010, 39, 167–179. [CrossRef]

23. Portenoy, R.K.; Ganae-Motan, E.D.; Allende, S.; Yanagihara, R.; Shaiova, L.; Weinstein, S.; McQuade, R.; Wright, S.; Fallon,
M.T. Nabiximols for opioid-treated cancer patients with poorly-controlled chronic pain: A randomized, placebo-controlled,
graded-dose trial. J. Pain 2012, 13, 438–449. [CrossRef]

24. Lynch, M.E.; Cesar-Rittenberg, P.; Hohmann, A.G. A double-blind, placebo-controlled, crossover pilot trial with extension using
an oral mucosal cannabinoid extract for treatment of chemotherapy-induced neuropathic pain. J. Pain Symptom Manag. 2014, 47,
166–173. [CrossRef]

25. Fallon, M.T.; Albert Lux, E.; McQuade, R.; Rossetti, S.; Sanchez, R.; Sun, W.; Wright, S.; Lichtman, A.H.; Kornyeyeva, E. Sativex
oromucosal spray as adjunctive therapy in advanced cancer patients with chronic pain unalleviated by optimized opioid therapy:
Two double-blind, randomized, placebo-controlled phase 3 studies. Br. J. Pain 2017, 11, 119–133. [CrossRef] [PubMed]

26. Lichtman, A.H.; Lux, E.A.; McQuade, R.; Rossetti, S.; Sanchez, R.; Sun, W.; Wright, S.; Kornyeyeva, E.; Fallon, M.T. Results of
a double-blind, randomized, placebo-controlled study of nabiximols oromucosal spray as an adjunctive therapy in advanced
cancer patients with chronic uncontrolled pain. J. Pain Symptom Manag. 2018, 55, 179–188.e171. [CrossRef] [PubMed]

27. Alderman, B.; Hui, D.; Mukhopadhyay, S.; Bouleuc, C.; Case, A.A.; Amano, K.; Crawford, G.B.; de Feo, G.; Sbrana, A.; Tanco,
K.; et al. Multinational Association of Supportive Care in Cancer (MASCC) expert opinion/consensus guidance on the use of
cannabinoids for gastrointestinal symptoms in patients with cancer. Support Care Cancer 2022, 31, 39. [CrossRef] [PubMed]

28. To, J.; Davis, M.; Sbrana, A.; Alderman, B.; Hui, D.; Mukhopadhyay, S.; Bouleuc, C.; Case, A.A.; Amano, K.; Crawford, G.B.; et al.
MASCC guideline: Cannabis for cancer-related pain and risk of harms and adverse events. Support Care Cancer 2023, 31, 202.
[CrossRef] [PubMed]

29. Häuser, W.; Fitzcharles, M.A.; Radbruch, L.; Petzke, F. Cannabinoids in pain management and palliative medicine. Dtsch. Arztebl.
Int. 2017, 114, 627–634. [CrossRef] [PubMed]

30. IASP Presidential Task Force on Cannabis and Cannabinoid Analgesia. International association for the study of pain presidential
task force on cannabis and cannabinoid analgesia position statement. Pain 2021, 162, S1–S2. [CrossRef] [PubMed]

31. Tanco, K.; Olson, A.; Fellman, B.; Jankowski, M.; Lai, S.Y.; Shete, S.; Harbison, K.; Scheid, J.; Bruera, E. Analysis of dispensing
and utilization patterns of medical cannabis products in state licensed cannabis dispensaries. J. Palliat. Med. 2023, 26, 1482–1487.
[CrossRef] [PubMed]

32. Salz, T.; Meza, A.M.; Chino, F.; Mao, J.J.; Raghunathan, N.J.; Jinna, S.; Brens, J.; Furberg, H.; Korenstein, D. Cannabis use among
recently treated cancer patients: Perceptions and experiences. Support Care Cancer 2023, 31, 545. [CrossRef]

https://doi.org/10.1200/OP.22.00080
https://www.ncbi.nlm.nih.gov/pubmed/35749680
https://doi.org/10.3389/fonc.2018.00643
https://www.dea.gov/drug-information/drug-scheduling
https://www.dea.gov/drug-information/drug-scheduling
https://disa.com/marijuana-legality-by-state
https://doi.org/10.1200/EDBK_175418
https://doi.org/10.1200/EDBK_175673
https://www.ncbi.nlm.nih.gov/pubmed/28561717
https://doi.org/10.3390/cancers15030591
https://www.ncbi.nlm.nih.gov/pubmed/36765547
https://doi.org/10.1200/JCO.22.02198
https://www.ncbi.nlm.nih.gov/pubmed/36469839
https://doi.org/10.1001/jamanetworkopen.2022.49797
https://www.ncbi.nlm.nih.gov/pubmed/36607641
https://doi.org/10.1200/JOP.19.00081
https://www.ncbi.nlm.nih.gov/pubmed/31013181
https://doi.org/10.1097/j.pain.0000000000002268
https://www.ncbi.nlm.nih.gov/pubmed/33729211
https://doi.org/10.1002/j.1552-4604.1975.tb02348.x
https://www.ncbi.nlm.nih.gov/pubmed/1091664
https://doi.org/10.1016/j.jpainsymman.2009.06.008
https://doi.org/10.1016/j.jpain.2012.01.003
https://doi.org/10.1016/j.jpainsymman.2013.02.018
https://doi.org/10.1177/2049463717710042
https://www.ncbi.nlm.nih.gov/pubmed/28785408
https://doi.org/10.1016/j.jpainsymman.2017.09.001
https://www.ncbi.nlm.nih.gov/pubmed/28923526
https://doi.org/10.1007/s00520-022-07480-x
https://www.ncbi.nlm.nih.gov/pubmed/36525085
https://doi.org/10.1007/s00520-023-07662-1
https://www.ncbi.nlm.nih.gov/pubmed/36872397
https://doi.org/10.3238/arztebl.2017.0627
https://www.ncbi.nlm.nih.gov/pubmed/29017688
https://doi.org/10.1097/j.pain.0000000000002265
https://www.ncbi.nlm.nih.gov/pubmed/33729207
https://doi.org/10.1089/jpm.2023.0075
https://www.ncbi.nlm.nih.gov/pubmed/37285183
https://doi.org/10.1007/s00520-023-07994-y


Cancers 2024, 16, 1412 11 of 13

33. Aapro, M.; Ruffo, P.; Panteri, R.; Costa, S.; Piovesana, V. Oncologist perspectives on chemotherapy-induced nausea and vomiting
(CINV) management and outcomes: A quantitative market research-based survey. Cancer Rep. 2018, 1, e1127. [CrossRef]

34. Feyer, P.; Jordan, K. Update and new trends in antiemetic therapy: The continuing need for novel therapies. Ann. Oncol. 2011, 22,
30–38. [CrossRef]

35. Sallan, S.E.; Zinberg, N.E.; Frei, E., 3rd. Antiemetic effect of delta-9-tetrahydrocannabinol in patients receiving cancer chemother-
apy. N. Engl. J. Med. 1975, 293, 795–797. [CrossRef] [PubMed]

36. Chang, A.E.; Shiling, D.J.; Stillman, R.C.; Goldberg, N.H.; Seipp, C.A.; Barofsky, I.; Simon, R.M.; Rosenberg, S.A. Delata-
9-tetrahydrocannabinol as an antiemetic in cancer patients receiving high-dose methotrexate. A prospective, randomized
evaluation. Ann. Intern. Med. 1979, 91, 819–824. [CrossRef]

37. Chang, A.E.; Shiling, D.J.; Stillman, R.C.; Goldberg, N.H.; Seipp, C.A.; Barofsky, I.; Rosenberg, S.A. A prospective evaluation
of delta-9-tetrahydrocannabinol as an antiemetic in patients receiving adriamycin and cytoxan chemotherapy. Cancer 1981, 47,
1746–1751. [CrossRef]

38. Wilsey, B.; Marcotte, T.; Tsodikov, A.; Millman, J.; Bentley, H.; Gouaux, B.; Fishman, S. A randomized, placebo-controlled,
crossover trial of cannabis cigarettes in neuropathic pain. J. Pain 2008, 9, 506–521. [CrossRef] [PubMed]

39. Ben Amar, M. Cannabinoids in medicine: A review of their therapeutic potential. J. Ethnopharmacol. 2006, 105, 1–25. [CrossRef]
[PubMed]

40. Tramèr, M.R.; Carroll, D.; Campbell, F.A.; Reynolds, D.J.; Moore, R.A.; McQuay, H.J. Cannabinoids for control of chemotherapy
induced nausea and vomiting: Quantitative systematic review. BMJ 2001, 323, 16–21. [CrossRef] [PubMed]

41. Grimison, P.; Mersiades, A.; Kirby, A.; Lintzeris, N.; Morton, R.; Haber, P.; Olver, I.; Walsh, A.; McGregor, I.; Cheung, Y.; et al. Oral
THC:CBD cannabis extract for refractory chemotherapy-induced nausea and vomiting: A randomised, placebo-controlled, phase
II crossover trial. Ann. Oncol. 2020, 31, 1553–1560. [CrossRef]

42. Levitt, M.; Faiman, C.; Hawks, R.; Wilson, A. Randomized doubleblind comparison of delta-9-tetrahydrocannabinol (THC) and
marijuana as chemotherapy antiemetics. Proc. Am. Soc. Clin. Oncol. 1984, 3, 91.

43. Kluin-Neleman, J.C.; Neleman, F.A.; Meuwissen, O.J.; Maes, R.A. Delta 9-Tetrahydrocannabinol (THC) as an antiemetic in patients
treated with cancerchemotherapy; a double-blind cross-over trial against placebo. Vet. Hum. Toxicol. 1979, 21, 338–340.

44. Frytak, S.; Moertel, C.G.; O’Fallon, J.R.; Rubin, J.; Creagan, E.T.; O’Connell, M.J.; Schutt, A.J.; Schwartau, N.W. Delta-9-
tetrahydrocannabinol as an antiemetic for patients receiving cancer chemotherapy. A comparison with prochlorperazine and a
placebo. Ann. Intern. Med. 1979, 91, 825–830. [CrossRef]

45. Orr, L.E.; McKernan, J.F. Antiemetic effect of delta 9-tetrahydrocannabinol in chemotherapy-associated nausea and emesis as
compared to placebo and compazine. J. Clin. Pharmacol. 1981, 21, 76s–80s. [CrossRef] [PubMed]

46. Lane, M.; Vogel, C.L.; Ferguson, J.; Krasnow, S.; Saiers, J.L.; Hamm, J.; Salva, K.; Wiernik, P.H.; Holroyde, C.P.; Hammill, S.; et al.
Dronabinol and prochlorperazine in combination for treatment of cancer chemotherapy-induced nausea and vomiting. J. Pain
Symptom Manag. 1991, 6, 352–359. [CrossRef] [PubMed]

47. Ahmedzai, S.; Carlyle, D.L.; Calder, I.T.; Moran, F. Anti-emetic efficacy and toxicity of nabilone, a synthetic cannabinoid, in lung
cancer chemotherapy. Br. J. Cancer 1983, 48, 657–663. [CrossRef] [PubMed]

48. Jones, S.E.; Durant, J.R.; Greco, F.A.; Robertone, A. A multi-institutional Phase III study of nabilone vs. placebo in chemotherapy-
induced nausea and vomiting. Cancer Treat. Rev. 1982, 9 (Suppl. B), 45–48. [CrossRef] [PubMed]

49. Mersiades, A.; Kirby, A.; Stockler, M.R.; Tognela, A.; Olver, I.N.; Morton, R.L.; Haber, P.; Walsh, A.; Lee, Y.; Abdi, E.A.;
et al. Cannabis extract for secondary prevention of chemotherapy-induced nausea and vomiting: Results of a phase II/III,
placebo-controlled, randomised trial. J. Clin. Oncol. 2023, 41, 12019. [CrossRef]

50. Itani, L.; Sammarco, R.; El Ghoch, M. Editorial: Nutrition and Health-Related Quality of Life: Is It an Ignored Outcome? Front.
Nutr. 2021, 8, 778816. [CrossRef]

51. Liposits, G.; Orrevall, Y.; Kaasa, S.; Österlund, P.; Cederholm, T. Nutrition in Cancer Care: A Brief, Practical Guide with a Focus
on Clinical Practice. JCO Oncol. Pract. 2021, 17, e992–e998. [CrossRef]

52. Regelson, W.; Butler, J.; Schulz, J.; Kirk, T.; Peek, L.; Green, M.; Zalis, M. Delta-9-THC as an effective antidepressant and
appetite-stimulating agent in advanced cancer patients. In Pharmacology of Marijuana; Braude, M.C., Sazara, S., Eds.; Raven Press:
New York, NY, USA, 1976; Volume 2.

53. Jatoi, A.; Windschitl, H.E.; Loprinzi, C.L.; Sloan, J.A.; Dakhil, S.R.; Mailliard, J.A.; Pundaleeka, S.; Kardinal, C.G.; Fitch, T.R.;
Krook, J.E.; et al. Dronabinol versus megestrol acetate versus combination therapy for cancer-associated anorexia: A North
Central Cancer Treatment Group study. J. Clin. Oncol. 2002, 20, 567–573. [CrossRef] [PubMed]

54. Strasser, F.; Luftner, D.; Possinger, K.; Ernst, G.; Ruhstaller, T.; Meissner, W.; Ko, Y.D.; Schnelle, M.; Reif, M.; Cerny, T. 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, 3394–3400. [CrossRef]

55. Turcott, J.G.; Del Rocío Guillen Núñez, M.; Flores-Estrada, D.; Oñate-Ocaña, L.F.; Zatarain-Barrón, Z.L.; Barrón, F.; Arrieta, O. The
effect of nabilone on appetite, nutritional status, and quality of life in lung cancer patients: A randomized, double-blind clinical
trial. Support Care Cancer 2018, 26, 3029–3038. [CrossRef]

56. Struwe, M.; Kaempfer, S.H.; Geiger, C.J.; Pavia, A.T.; Plasse, T.F.; Shepard, K.V.; Ries, K.; Evans, T.G. Effect of dronabinol on
nutritional status in HIV infection. Ann. Pharmacother 1993, 27, 827–831. [CrossRef]

https://doi.org/10.1002/cnr2.1127
https://doi.org/10.1093/annonc/mdq600
https://doi.org/10.1056/NEJM197510162931603
https://www.ncbi.nlm.nih.gov/pubmed/1099449
https://doi.org/10.7326/0003-4819-91-6-819
https://doi.org/10.1002/1097-0142(19810401)47:7%3C1746::aid-cncr2820470704%3E3.0.co;2-4
https://doi.org/10.1016/j.jpain.2007.12.010
https://www.ncbi.nlm.nih.gov/pubmed/18403272
https://doi.org/10.1016/j.jep.2006.02.001
https://www.ncbi.nlm.nih.gov/pubmed/16540272
https://doi.org/10.1136/bmj.323.7303.16
https://www.ncbi.nlm.nih.gov/pubmed/11440936
https://doi.org/10.1016/j.annonc.2020.07.020
https://doi.org/10.7326/0003-4819-91-6-825
https://doi.org/10.1002/j.1552-4604.1981.tb02578.x
https://www.ncbi.nlm.nih.gov/pubmed/6271846
https://doi.org/10.1016/0885-3924(91)90026-Z
https://www.ncbi.nlm.nih.gov/pubmed/1652611
https://doi.org/10.1038/bjc.1983.247
https://www.ncbi.nlm.nih.gov/pubmed/6315040
https://doi.org/10.1016/S0305-7372(82)80035-2
https://www.ncbi.nlm.nih.gov/pubmed/6299555
https://doi.org/10.1200/JCO.2023.41.16_suppl.12019
https://doi.org/10.3389/fnut.2021.778816
https://doi.org/10.1200/OP.20.00704
https://doi.org/10.1200/JCO.2002.20.2.567
https://www.ncbi.nlm.nih.gov/pubmed/11786587
https://doi.org/10.1200/jco.2005.05.1847
https://doi.org/10.1007/s00520-018-4154-9
https://doi.org/10.1177/106002809302700701


Cancers 2024, 16, 1412 12 of 13

57. Beal, J.E.; Olson, R.; Laubenstein, L.; Morales, J.O.; Bellman, P.; Yangco, B.; Lefkowitz, L.; Plasse, T.F.; Shepard, K.V. Dronabinol as
a treatment for anorexia associated with weight loss in patients with AIDS. J. Pain Symptom Manag. 1995, 10, 89–97. [CrossRef]
[PubMed]

58. Abrams, D.I.; Hilton, J.F.; Leiser, R.J.; Shade, S.B.; Elbeik, T.A.; Aweeka, F.T.; Benowitz, N.L.; Bredt, B.M.; Kosel, B.; Aberg, J.A.;
et al. Short-term effects of cannabinoids in patients with HIV-1 infection: A randomized, placebo-controlled clinical trial. Ann.
Intern. Med. 2003, 139, 258–266. [CrossRef] [PubMed]

59. Brisbois, T.D.; de Kock, I.H.; Watanabe, S.M.; Mirhosseini, M.; Lamoureux, D.C.; Chasen, M.; MacDonald, N.; Baracos, V.E.;
Wismer, W.V. Delta-9-tetrahydrocannabinol may palliate altered chemosensory perception in cancer patients: Results of a
randomized, double-blind, placebo-controlled pilot trial. Ann. Oncol. 2011, 22, 2086–2093. [CrossRef] [PubMed]

60. Büttner-Teleagă, A.; Kim, Y.T.; Osel, T.; Richter, K. Sleep Disorders in Cancer-A Systematic Review. Int. J. Environ. Res. Public
Health 2021, 18, 11696. [CrossRef]

61. Zhou, E.S.; Nayak, M.M.; Chai, P.R.; Braun, I.M. Cancer patient’s attitudes of using medicinal cannabis for sleep. J. Psychosoc.
Oncol. 2022, 40, 397–403. [CrossRef] [PubMed]

62. Andersen, B.L.; Lacchetti, C.; Ashing, K.; Berek, J.S.; Berman, B.S.; Bolte, S.; Dizon, D.S.; Given, B.; Nekhlyudov, L.; Pirl, W.;
et al. Management of Anxiety and Depression in Adult Survivors of Cancer: ASCO Guideline Update. J. Clin. Oncol. 2023, 41,
3426–3453. [CrossRef] [PubMed]

63. Notcutt, W.; Price, M.; Miller, R.; Newport, S.; Phillips, C.; Simmons, S.; Sansom, C. Initial experiences with medicinal extracts of
cannabis for chronic pain: Results from 34 ‘N of 1’ studies. Anaesthesia 2004, 59, 440–452. [CrossRef]

64. Berman, J.S.; Symonds, C.; Birch, R. Efficacy of two cannabis based medicinal extracts for relief of central neuropathic pain from
brachial plexus avulsion: Results of a randomised controlled trial. Pain 2004, 112, 299–306. [CrossRef]

65. Schloss, J.; Lacey, J.; Sinclair, J.; Steel, A.; Sughrue, M.; Sibbritt, D.; Teo, C. A phase 2 randomised clinical trial assessing the
tolerability of two different ratios of medicinal cannabis in patients with high grade gliomas. Front. Oncol. 2021, 11, 649555.
[CrossRef]

66. Peball, M.; Seppi, K.; Krismer, F.; Knaus, H.G.; Spielberger, S.; Heim, B.; Ellmerer, P.; Werkmann, M.; Poewe, W.; Djamshidian,
A. Effects of Nabilone on Sleep Outcomes in Patients with Parkinson’s Disease: A Post-hoc Analysis of NMS-Nab Study. Mov.
Disord. Clin. Pract. 2022, 9, 751–758. [CrossRef]

67. Ware, M.A.; Fitzcharles, M.A.; Joseph, L.; Shir, Y. The effects of nabilone on sleep in fibromyalgia: Results of a randomized
controlled trial. Anesth. Analg. 2010, 110, 604–610. [CrossRef] [PubMed]

68. Zylla, D.M.; Eklund, J.; Gilmore, G.; Gavenda, A.; Guggisberg, J.; VazquezBenitez, G.; Pawloski, P.A.; Arneson, T.; Richter,
S.; Birnbaum, A.K.; et al. A randomized trial of medical cannabis in patients with stage IV cancers to assess feasibility, dose
requirements, impact on pain and opioid use, safety, and overall patient satisfaction. Support Care Cancer 2021, 29, 7471–7478.
[CrossRef] [PubMed]

69. Côté, M.; Trudel, M.; Wang, C.; Fortin, A. Improving quality of life with nabilone during radiotherapy treatments for head and
neck cancers: A randomized double-blind placebo-controlled trial. Ann. Otol. Rhinol. Laryngol. 2016, 125, 317–324. [CrossRef]

70. Häuser, W.; Petzke, F.; Fitzcharles, M.A. Efficacy, tolerability and safety of cannabis-based medicines for chronic pain
management—An overview of systematic reviews. Eur. J. Pain 2018, 22, 455–470. [CrossRef] [PubMed]

71. Nzwalo, I.; Aboim, M.A.; Joaquim, N.; Marreiros, A.; Nzwalo, H. Systematic Review of the Prevalence, Predictors, and Treatment
of Insomnia in Palliative Care. Am. J. Hosp. Palliat. Care 2020, 37, 957–969. [CrossRef] [PubMed]

72. Ungerleider, J.T.; Andrysiak, T.; Fairbanks, L.; Goodnight, J.; Sarna, G.; Jamison, K. Cannabis and cancer chemotherapy: A
comparison of oral delta-9-THC and prochlorperazine. Cancer 1982, 50, 636–645. [CrossRef]

73. Lane, M.; Smith, F.E.; Sullivan, R.A.; Plasse, T.F. Dronabinol and prochlorperazine alone and in combination as antiemetic agents
for cancer chemotherapy. Am. J. Clin. Oncol. 1990, 13, 480–484. [CrossRef]

74. Ungerleider, J.T.; Sarna, G.; Fairbanks, L.A.; Goodnight, J.; Andrysiak, T.; Jamison, K. THC or Compazine for the cancer
chemotherapy patient--the UCLA study. Part II: Patient drug preference. Am. J. Clin. Oncol. 1985, 8, 142–147. [CrossRef]

75. Niiranen, A.; Mattson, K. A cross-over comparison of nabilone and prochlorperazine for emesis induced by cancer chemotherapy.
Am. J. Clin. Oncol. 1985, 8, 336–340. [CrossRef]

76. Cohen, K.; Weizman, A.; Weinstein, A. Positive and negative effects of cannabis and cannabinoids on health. Clin. Pharmacol. Ther.
2019, 105, 1139–1147. [CrossRef] [PubMed]

77. Memedovich, K.A.; Dowsett, L.E.; Spackman, E.; Noseworthy, T.; Clement, F. The adverse health effects and harms related to
marijuana use: An overview review. CMAJ Open 2018, 6, E339–E346. [CrossRef] [PubMed]

78. Weinstein, A.; Livny, A.; Weizman, A. Brain imaging studies on the cognitive, pharmacological and neurobiological effects of
cannabis in humans: Evidence from studies of adult users. Curr. Pharm. Des. 2016, 22, 6366–6379. [CrossRef] [PubMed]

79. Lorenzetti, V.; Cousijn, J.; Solowij, N.; Garavan, H.; Suo, C.; Yücel, M.; Verdejo-García, A. The neurobiology of cannabis use
disorders: A call for evidence. Front. Behav. Neurosci. 2016, 10, 86. [CrossRef] [PubMed]

80. Jager, G.; Kahn, R.S.; Van Den Brink, W.; Van Ree, J.M.; Ramsey, N.F. Long-term effects of frequent cannabis use on working
memory and attention: An fMRI study. Psychopharmacology 2006, 185, 358–368. [CrossRef]

81. McCartney, D.; Suraev, A.; McGregor, I.S. The “Next Day” Effects of Cannabis Use: A Systematic Review. Cannabis Cannabinoid
Res. 2023, 8, 92–114. [CrossRef]

82. Bally, N.; Zullino, D.; Aubry, J.M. Cannabis use and first manic episode. J. Affect. Disord. 2014, 165, 103–108. [CrossRef]

https://doi.org/10.1016/0885-3924(94)00117-4
https://www.ncbi.nlm.nih.gov/pubmed/7730690
https://doi.org/10.7326/0003-4819-139-4-200308190-00008
https://www.ncbi.nlm.nih.gov/pubmed/12965981
https://doi.org/10.1093/annonc/mdq727
https://www.ncbi.nlm.nih.gov/pubmed/21343383
https://doi.org/10.3390/ijerph182111696
https://doi.org/10.1080/07347332.2021.1910396
https://www.ncbi.nlm.nih.gov/pubmed/33847549
https://doi.org/10.1200/JCO.23.00293
https://www.ncbi.nlm.nih.gov/pubmed/37075262
https://doi.org/10.1111/j.1365-2044.2004.03674.x
https://doi.org/10.1016/j.pain.2004.09.013
https://doi.org/10.3389/fonc.2021.649555
https://doi.org/10.1002/mdc3.13471
https://doi.org/10.1213/ANE.0b013e3181c76f70
https://www.ncbi.nlm.nih.gov/pubmed/20007734
https://doi.org/10.1007/s00520-021-06301-x
https://www.ncbi.nlm.nih.gov/pubmed/34085149
https://doi.org/10.1177/0003489415612801
https://doi.org/10.1002/ejp.1118
https://www.ncbi.nlm.nih.gov/pubmed/29034533
https://doi.org/10.1177/1049909120907021
https://www.ncbi.nlm.nih.gov/pubmed/32101021
https://doi.org/10.1002/1097-0142(19820815)50:4%3C636::aid-cncr2820500404%3E3.0.co;2-4
https://doi.org/10.1097/00000421-199012000-00006
https://doi.org/10.1097/00000421-198504000-00006
https://doi.org/10.1097/00000421-198508000-00013
https://doi.org/10.1002/cpt.1381
https://www.ncbi.nlm.nih.gov/pubmed/30703255
https://doi.org/10.9778/cmajo.20180023
https://www.ncbi.nlm.nih.gov/pubmed/30115639
https://doi.org/10.2174/1381612822666160822151323
https://www.ncbi.nlm.nih.gov/pubmed/27549374
https://doi.org/10.3389/fnbeh.2016.00086
https://www.ncbi.nlm.nih.gov/pubmed/27242457
https://doi.org/10.1007/s00213-005-0298-7
https://doi.org/10.1089/can.2022.0185
https://doi.org/10.1016/j.jad.2014.04.038


Cancers 2024, 16, 1412 13 of 13

83. Gibbs, M.; Winsper, C.; Marwaha, S.; Gilbert, E.; Broome, M.; Singh, S.P. Cannabis use and mania symptoms: A systematic review
and meta-analysis. J. Affect. Disord. 2015, 171, 39–47. [CrossRef] [PubMed]

84. Whiting, P.F.; Wolff, R.F.; Deshpande, S.; Di Nisio, M.; Duffy, S.; Hernandez, A.V.; Keurentjes, J.C.; Lang, S.; Misso, K.; Ryder, S.;
et al. Cannabinoids for medical use: A systematic review and meta-analysis. JAMA 2015, 313, 2456–2473. [CrossRef]

85. Eldreth, D.A.; Matochik, J.A.; Cadet, J.L.; Bolla, K.I. Abnormal brain activity in prefrontal brain regions in abstinent marijuana
users. Neuroimage 2004, 23, 914–920. [CrossRef]

86. Ramaekers, J.G.; Berghaus, G.; van Laar, M.; Drummer, O.H. Dose related risk of motor vehicle crashes after cannabis use. Drug
Alcohol Depend. 2004, 73, 109–119. [CrossRef] [PubMed]

87. Windle, S.B.; Eisenberg, M.J.; Reynier, P.; Cabaussel, J.; Thombs, B.D.; Grad, R.; Ells, C.; Sequeira, C.; Filion, K.B. Association
between legalization of recreational cannabis and fatal motor vehicle collisions in the United States: An ecologic study. CMAJ
Open 2021, 9, E233–E241. [CrossRef] [PubMed]
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