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Abstract
Cannabinoids bind not only to classical receptors (CB1 and CB2) but also to certain orphan receptors (GPR55 and GPR119), ion channels 
(transient receptor potential vanilloid), and peroxisome proliferator-activated receptors. Cannabinoids are known to modulate a multitude 
of monoamine receptors. Structurally, there are 3 groups of cannabinoids. Multiple studies, most of which are of moderate to low quality, 
demonstrate that tetrahydrocannabinol (THC) and oromucosal cannabinoid combinations of THC and cannabidiol (CBD) modestly reduce 
cancer pain. Dronabinol and nabilone are better antiemetics for chemotherapy-induced nausea and vomiting (CINV) than certain neuro-
leptics, but are not better than serotonin receptor antagonists in reducing delayed emesis, and cannabinoids have largely been superseded 
by neurokinin-1 receptor antagonists and olanzapine; both cannabinoids have been recommended for breakthrough nausea and vomiting 
among other antiemetics. Dronabinol is ineffective in ameliorating cancer anorexia but does improve associated cancer-related dysgeusia. 
Multiple cancers express cannabinoid receptors directly related to the degree of anaplasia and grade of tumor. Preclinical in vitro and in 
vivo studies suggest that cannabinoids may have anticancer activity. Paradoxically, cannabinoid receptor antagonists also have antitumor 
activity. There are few randomized smoked or vaporized cannabis trials in cancer on which to judge the benefits of these forms of cannabi-
noids on symptoms and the clinical course of cancer. Smoked cannabis has been found to contain Aspergillosis. Immunosuppressed patients 
should be advised of the risks of using “medical marijuana” in this regard.
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Introduction
Cannabinoids have been used throughout history for 
many ailments. Naturally occurring cannabis sativa con-
tains multiple cannabinoids that have medicinal bene-
fits. The medicinal benefits are either related to a single 
cannabinoid or caused by interactions between canna-
binoids (called an entourage effect). Tetrahydrocannabi-
nol (THC) is the major constituent of cannabis. Besides 
cannabinoids, cannabis sativa also contains terpenes and 
phenolic compounds that may have medicinal benefits. 
Marijuana, the dried leaves and flowers of the hemp plant 
that are smoked as a drug, was on the American phar-
macopeia until 1944. It returned in the form of delta(9)-
THC (dronabinol) in 1986, approved for treatment of 
chemotherapy-induced nausea and vomiting.1
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Classical and Nonclassical Cannabinoids 
and Receptors
Cannabinoids bind to classical receptors (CB1 and 
CB2) as agonists, antagonists, or inverse agonist (Fig-
ure 1). Cannabinoids also bind to certain orphan recep-
tors (GPR55 and GPR119), ion channels (transient 
receptor potential vanilloid [TPRV]), and peroxisome 
proliferator-activated receptors (PPARs), and modulate 
a multitude of monoamine receptors through heterodi-
mer formation between monoamine and cannabinoid 
receptors.2,3 The biologic activity of a single cannabi-
noid depends on interactions with a multitude of canna-
binoid and noncannabinoid receptors and ion channels. 
Cannabinoids also have an entourage effect in that a 
combination of 2 or more cannabinoids produce a syn-
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ergistic biologic effect either through improved ben-
efits or reduced toxicity.4 

Structurally, there are 3 groups of cannabinoids. 
The first group is endogenous; largely anandamide 
(AEA) and 2-arachidonoylglycerol (2AG). These 
are derived from membrane arachidonic acid and 
are mainly agonists to CB1 and CB2 receptors. The 
second group are phytocannabinoids represented 
by THC and cannabidiol (CBD), with other minor 
but important phytocannabinoids in marijuana and 
commercial hemp. The third group comprises syn-

thetic cannabinoids represented by dronabinol and 
nabilone.5

Certain phytocannabinoids, such as CBD and 
the endogenous cannabinoid palmitoylethanolamine 
(which is also available as a nutraceutical in certain 
countries), have no psychotomimetic effects, which 
makes them attractive as therapeutic drugs. Cannabidi-
ol, isolated in 1963, is a negative allosteric inhibitor of 
CB1. In animal models, CBD has antiemetic, analge-
sic, anxiolytic, anti-inflammatory, and antipsychotic ef-
fects.6 Cannabidiol inhibits cyclooxygenase and lipoxy-
genases and reduces N-methyl-D-aspartate toxicity. It 
also activates TRPV1.7 Palmitoylethanolamine (PEA) 
was first described in 1957 and has been used to treat 
neuropathic pain (largely entrapment neuropathies) 
and other chronic pain phenotypes. PEA inhibits cy-
clooxygenase, inducible and endothelial nitric oxide 
synthase, and GPR55 and GPR119, and interacts with 
TRPV1 and PPAR-α. PEA reduces neuroinflammation 
and overactivation of astrocytes and glial cells, which is 
likely the mechanism behind PEA benefits in relieving 
neuropathic pain.8,9 There is a large clinical experience 
with PEA (30 clinical trials, 6,000 patients), although 
none centered on cancer pain. The 8 trials that dem-
onstrated significant reductions in nerve compression 
pain used doses ranging from 300 to 1,200 mg/d. Ad-
verse effects are rarely seen with PEA.10,11

Classical cannabinoid receptors are G-protein–
coupled receptors, which, when activated, inhibit 
adenylyl cyclase and calcium channels and activate 
rectifying potassium channels and mitogen active 
protein kinase.3 CB1 receptors are found on presyn-
aptic afferent neurons; activated receptors dampen 
excessive neurotransmission as a retrograde synaptic 
negative modulator. Endogenous cannabinoids are 
not stored in vesicles but rather are synthesized from 
membrane arachidonic acid on neuron activation 
of postsynaptic neurons. This generates AEA and 
2AG, which bind to presynaptic receptors.12 CB2 
receptors are largely found on immunocytes, includ-
ing glia, and modulate cytokine expression and cell 
migration. CB2 receptors are sparsely expressed on 
neurons relative to CB1 receptors.13,14

Activation of CB1 receptors is responsible for the 
psychotomimetic adverse effects of cannabis. Canna-
bidiol as an inverse agonist to CB1 receptors blocks 
the psychotomimetic adverse effects of THC.15 Highly 
selective CB2 receptor agonists do not produce psy-
chotomimetic effects but can be immunosuppressive.16

Figure 1 Endocannabinoids are produced from arachidonic acid 
upon activation of neurons. Postsynoptic production of 2 main 
endocannabinoids, anandamide (AEA), and 2-archidonoylglycerol 
(2AG) is followed by extracellular release and binding to 2 major 
cannabinoid receptors (CB1 and CB2). CB1 dampens neuronal 
depolarization and release of neurotransmitter, whereas CB2 bands 
to immunocytes (glia), dampening neuroinflammation. AEA and 
2AG are produced and metabolized by several different routes. 
Classically, AEA is catabolized by fatty acid amide hydrolase-1 and 
monoacylglycerol lipase for 2AG. However, both endocannabinoids 
can be metabolized by cyclooxygenase-2 (COX-2), lipoxygenase 
(15LOX), and cytochromes P450 (CYP). Cyclooxygenases produce 
pronociceptive prostamides (PMF2α) and prostaglandins(PGE2-G), 
which can bind to prostamide F2a receptors (FP) causing 
hyperalgesia, whereas lipooxygenase also produces a pronociceptive 
metabolite (15HETE). Cytochromes transform AEA into a potent and 
selective CB2 agonist (5, 6-EET-EA).  
Abbreviation: WDR, wide dynamic range.
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Pharmacokinetics of Cannabinoids
The bioavailability of smoked or vaporized THC in 
marijuana is 10% to 25%, with a half-life distribu-
tion phase of 0.5 hours. Bioavailability depends on 
breath hold, duration of breath hold, and depth 
of inhalation.17 Peak serum concentrations occur 
within 2 to 10 minutes. Oral bioavailability of THC 
and CBD ranges between 6% and 20%. Delta(9)-
THC is metabolized to an active metabolite (11-hy-
droxy-THC). Because delta(9)-THC is lipophilic, it 
has a large volume of distribution. The half-life is 
3 to 4 hours, but the terminal half-life is 25 to 36 
hours.17 Delta(9)-THC is metabolized by 2 cyto-
chromes, CYP3A4 and CYP2D6, and subsequently 
glucuronidated.18,19 Cannabidiol in vitro inactivates 
CYP3A4; however, nabiximols mouth spray, which 
contains THC and CBD (2.7 mg of THC and 2.5 mg 
of CBD), does not adversely influence THC clear-
ance. Certain cannabinoids induce P450 isoforms 
CYP1A2, CYP2C, and CYP3A. However, cannabis 
tea has not been found to clinically alter irinotecan 
or docetaxel pharmacokinetics.20

Cannabinoids in Practice
In a study that permitted patients to register for the 
use of cannabis to relieve cancer symptoms, the most 
common reasons given were pain, well-being, ap-
petite, and nausea.21 Most of these patients (84%) 
had metastatic cancer and died within 6 months of 
receiving the permit. All but 10% smoked canna-
bis as the method of delivery. Only 42% listed their 
oncologist as providing information about cannabis 
for their symptoms. In a survey of Québec physi-
cians,22 27% prescribed cannabis for various reasons, 
and 23% for chronic noncancer pain. Most who pre-
scribed cannabis did so for 5 or fewer patients. The 
principal reason for a cannabinoid prescription was 
physician comfort (odds ratio [OR], 1.25). The au-
thors concluded that guidelines and education re-
garding cannabis use were needed.

Cannabinoids in the 
Management of Symptoms
A large systematic review of cannabis use for symp-
toms was published in 2015. Benefits and effect size 
was assessed in multiple medical illnesses. The re-
view involved 79 randomized trials and 6,462 pa-

tients. Individuals with cancer made up a minority 
of participants. Dronabinol and nabilone improved 
chemotherapy-related nausea and vomiting rela-
tive to older neuroleptics in studies reported in the 
1970s and 1980s (42% vs 20%; OR, 3.8, 95% CI, 
1.55–9.42; 3 studies). Cannabinoids reduced pain in 
general (37% vs 31%; OR, 1.4; 95% CI, 0.99–2.0; 8 
trials). In these studies, cannabinoids reduced pain 
intensity by 0.46 points on a 0 to 10 numerical rat-
ing scale (NRS) (95% CI, –0.80 to –0.11; 5 trials). 
However, in the review, adverse events were 3 times 
greater with cannabinoids than with placebo (OR, 
3.03; 95% CI, 2.4–3.80). The strength of the evi-
dence by GRADE (grades of recommendation, as-
sessment, development, and evidence) standards was 
moderate for pain and weak for the remainder of the 
symptoms.23

Cannabinoids and Cancer Pain
Two studies published in 1975 compared dronabinol 
with placebo for cancer pain.24,25 A 10-mg/d dosage 
of dronabinol was better tolerated than 20 mg/d. 
Side effects included dizziness, somnolence, ataxia, 
and blurred vision. Dronabinol at 15 and 20 mg/d 
provided superior pain relief over placebo, and pro-
vided equivalent analgesia as 60 and 120 mg of oral 
codeine, respectively.

A recent systematic review of cannabinoids for 
pain included 18 placebo-controlled trials, of which 
4 involved patients with cancer. The standard mean 
difference in pain was –0.61 on a 0 to 10 NRS (95% 
CI, –0.37 to –0.84). The authors noted bias in trials 
that favored the treatment arm. Cannabinoids were 
much more likely to result in adverse effects (OR, 
4.5; 95% CI, 3.0–6.6), including altered perception 
and impaired psychomotor and cognitive function.26

Two recent trials have used nabiximols, which is 
an oromucosal spray containing 2.7 mg of THC and 
2.5 mg of CBD per 100 mcL. Patients had cancer 
pain poorly controlled with opioids. In the first study, 
individuals with cancer were on daily morphine–
equivalent doses of 271 mg. There were 2 outcomes 
in the first study: reduction in pain severity and re-
duction in breakthrough rescue doses. The average 
dose of nabiximols was 8.75 sprays per day (24 mg 
THC). The difference in pain severity by numerical 
rating scale was –0.67 (P=.014), and adjusted differ-
ences between groups were –0.055 (P=.024). The 
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30% response rate for nabiximols, placebo, and the 
number needed to treat (NNT; the number of indi-
viduals needed to treat to reduce pain severity in one 
individual by 30%) were 43% with nabiximols and 
21% with placebo, and 4.7, respectively. Interest-
ingly, there was no pain relief at THC doses greater 
than a 22.5 mg/d.27

The second trial published in 2012 involved pa-
tients assigned to 4 treatment groups: placebo, low 
dose (1–4 sprays per day), medium dose (6–10 sprays 
per day), and high-dose (11–16 sprays per day) nabixi-
mols. This was a short study of 5 weeks. The median 
morphine daily equivalent for the group was 120 mg. 
This study failed to meet the primary outcome of 30% 
reduction in pain severity. Some benefit was noted in 
reduction of pain severity in the lower- and medium-
dose groups but not in the high-dose group (–0.75 
with the low dose; –0.36 with the medium dose).28 
Both studies demonstrated a dose ceiling effect with 
pain. The second study did not demonstrate benefits 
to breakthrough pain. There was some improvement 
in sleep, but also an increase in nausea with nabixi-
mols, particularly at the high dose. 

Neuropathic pain is common in cancer. Nabixi-
mols was investigated in an extension of 2 random-
ized trials.29 Up to 24 doses per day could be used 
and the duration of study was 38 weeks. The primary 
outcome was reduction in pain intensity according 
to an NRS, with secondary outcomes being response 
defined as a 30% or 50% reduction in pain intensity. 
The neuropathic pain scale, sleep quality, and qual-
ity of life (using the EQ-5D questionnaire) were also 
assessed, as was drug toxicity. Individuals were kept 
on their prestudy analgesics.

A total of 308 patients were screened and 234 
patients completed the study. Patients who had pre-
viously been on a placebo in the randomized trial 
had a discontinuation rate of 27%, whereas those 
who had received active drug during the randomized 
trial had an 11% discontinuation rate; discontinu-
ation was largely for adverse effects. Pain intensity 
by NRS decreased from 5.5 (0–10) to 4.2 over the 
9-month period. A total of 28% were responders 
(≥30% reduction in pain intensity). Approximately 
75% reported some improvement in pain intensity, 
22% had no change, and 8% worsened. Doses on 
average were taken 6 to 8 per day. Most adverse ef-
fects occurred in less than 10% of patients and only 
1% had serious adverse events related to the drug. 

Maximum response occurred between weeks 14 and 
26, and by week 38, pain began to increase. Sleep 
quality and quality of life, which had improved on 
the randomized trial, were maintained in the open-
label study.29

Cannabis in Chemotherapy-Induced 
Nausea and Vomiting
A systematic review of antiemetics in older trials 
found that oral dronabinol, nabilone, and intramus-
cular levonantradol were better antiemetics than 
certain neuroleptics.30 In 30 randomized trials in this 
review, the NNT to benefit one patient with nausea 
was 6 and the NNT for vomiting was 8. A second 
systematic review of published trials included 15 
studies.31 Nabilone was a better antiemetic than pro-
chlorperazine, domperidone, and alizapride. Canna-
binoids were as effective as oral metoclopramide and 
haloperidol. There were no comparisons between 
cannabinoids and serotonin receptor antagonists 
(5HT3 antagonists). Mechanistically, cannabinoids 
cause negative allosteric modulation of 5HT3 recep-
tors, and therefore may be 5HT3 receptor antago-
nists.32 This may account for why combinations of 
dronabinol and ondansetron are not better than 
either agent alone.33 Nabiximols has been added 
to corticosteroids plus a 5HT3 antagonist or meto-
clopramide for moderate emetogenic chemothera-
py in a small randomized trial of 16 patients, 9 of 
whom receive placebo.34 Five of 7 patients receiving 
the nabiximols had a complete or partial response, 
whereas 2 of 9 patients treated with placebo expe-
rienced a response. This was a small underpowered 
study and did not include neurokinin 1 receptor an-
tagonists.

There are 3 small trials involving smoked canna-
bis in the treatment of chemotherapy-induced nau-
sea and vomiting.31 Two studies switched to smoked 
cannabis for patients with no response to dronabinol, 
and one study was a crossover comparison between 
dronabinol and smoked cannabis. Overall, 25% had 
a positive response, 35% preferred dronabinol, 20% 
preferred smoked cannabis, and 45% had no prefer-
ence.31 Average doses in reported trials are nabilone 
at 1 to 2 mg twice daily and dronabinol at 5 mg every 
2 to 4 hours, up to 4 to 6 doses a day.35,36

Recent studies have found olanzapine to be su-
perior to metoclopramide in breakthrough delayed 
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nausea and vomiting from chemotherapy.37,38 Olan-
zapine is as effective as aprepitant in reducing de-
layed emesis, and superior in reducing delayed nau-
sea. Indirect comparisons are fraught with hazards; 
however, the newer antiemetics appear to be superi-
or to cannabinoids, although not formally compared 
in a randomized trial.37,38 None of the guidelines de-
veloped by the NCCN, Multinational Association 
of Supportive Care in Cancer (MASCC), ASCO, 
and ESMO recommend cannabinoids as first-line 
antiemetics for chemotherapy-induced nausea and 
vomiting, nor have cooperative groups conducting 
antiemetic trials pursued further cannabinoid tri-
als.39,40

A systematic review of cannabinoids for patients 
experiencing refractory nausea and vomiting from 
chemotherapy was published recently.41 The search 
involved the electronic database from inception to 
January 2015. Twenty-three trials were reviewed; 
most were crossover studies. Chemotherapy regi-
mens were moderate to highly emetogenic. Trials 
were between 1975 and 1991. No comparison has 
been performed between cannabinoids and newer 
antiemetics such as the 5HT3 receptor antagonists. 
Cannabinoids were superior to placebo for complete 
absence of vomiting (relative risk [RR], 5.7; 95% 
CI, 2.6–12.6; low-quality evidence). There were no 
differences between prochlorperazine and cannabi-
noids for nausea (RR, 1.5; 95% CI, 0.67–3.2; low-
quality evidence) and vomiting (RR, 1.11; 95% CI, 
0.86–1.44). Rates of withdrawal from study for ad-
verse effects and lack of efficacy were greater with 
cannabinoids. Comparisons between cannabinoids 
and other antiemetics, such as metoclopramide, 
domperidone, and chlorpromazine, were insufficient 
to make any conclusions. Cannabinoids may be use-
ful for treating refractory chemotherapy-induced 
nausea and vomiting, but are unlikely to be better 
than standard less-expensive antiemetics.

The evidence for cannabinoids in advanced 
cancer is even less compelling. Individuals with ad-
vanced cancer and nausea should be treated with 
metoclopramide or haloperidol as first-line therapy. 
Second-line therapy should be either a 5HT3 recep-
tor antagonist or olanzapine. There are no prospec-
tive studies of smoked or vaporized cannabis, partly 
because of a lack of government funding, to show 
benefits rather than harm.42 

Cannabinoids in Cancer-Associated  
Anorexia
Two small early trials demonstrated that THC im-
proved appetite in patients with cancer and slowed 
weight loss.31 There was additional evidence from 
a small case series.43 In a large 3-arm randomized 
trial, comparison was made between oral megestrol 
acetate, 800 mg/d; dronabinol, 2.5 mg twice daily; 
and the combination of megestrol plus dronabinol. 
Oral megestrol was superior to dronabinol (75% vs 
49%, respectively) when appetite was assessed by 
the Functional Assessment of Anorexia/Cachexia 
Therapy questionnaire. The addition of dronabinol 
did not improve megestrol responses.44

A second study performed by the Cannabis-In-
Cachexia-Study-Group compared dronabinol with 
or without CBD and placebo in patients with ad-
vanced cancer. The 3 arms were dronabinol, 2.5 mg 
twice daily; dronabinol, 2.5 mg twice daily plus CBD, 
1 mg twice daily; and placebo. The trial duration was 
6 weeks. Outcomes were appetite, mood, nausea, and 
quality of life by the EORTC quality of life question-
naire-C30. Of 243 randomized individuals, 164 com-
pleted the study. Almost one-third (32%) had lost at 
least 10% of their body weight prior to entering the 
study; the average appetite was 31 on a 100-mm vi-
sual analog scale at baseline. Intention-to-treat anal-
ysis demonstrated no difference in appetite, nausea, 
weight, or quality of life between arms of the study. 
An independent review board closed the study for 
reasons of futility.45 The issue with the 2 randomized 
trials is that the dose of dronabinol may have been 
too low to see a benefit.

In recent developments, olanzapine has been 
added to megestrol and compared with megestrol 
alone in a randomized trial. The combination sig-
nificantly improved appetite, nausea, and weight 
compared with megestrol alone.46 By indirect com-
parison, it appears that the combination of olanzap-
ine and megestrol is superior to megestrol in manag-
ing cancer-related anorexia and weight loss, whereas 
dronabinol does not add to the benefits of megestrol. 
Recent randomized trials of cancer-related anorexia 
and cachexia have not included cannabinoids in 
treatment arms.47 There are no randomized trials of 
smoked cannabis in the management of cancer an-
orexia.
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Cannabinoids and Dysgeusia
Dysgeusia is a common complaint during chemo-
therapy and in those with advanced cancer. Quali-
tative taste changes lead to nutritional compromise. 
Zinc supplements (50 mg, 3 times daily) has the best 
evidence for benefit.48 A small randomized trial com-
pared dronabinol at 2.5 mg twice daily with placebo 
in individuals with dysgeusia.49 The duration of the 
trial was only 18 days. A taste and smell survey, a 
3-day food record, appetite and macronutrient pref-
erences were assessed as outcomes. Quality of life 
was a secondary outcome. Dronabinol improved 
and enhanced chemosensory perception (P=.026 
and P<.001, respectively), improved the taste of 
food (P=.004), increased pre-meal appetite, and in-
creased proportion of calories consumed as protein 
(P=.05 and P=.008, respectively) compared with 
placebo. Secondary outcomes included improved 
sleep (P=.025) and quality of life.49

Cannabinoids as Treatment 
of Advanced Cancer
There is a large body of in vitro and in vivo preclini-
cal cancer model evidence that cannabinoids block 
cancer proliferation signaling, tumor migration and 
cell division, and angiogenesis.50,51 In general, can-
cers express cannabinoid receptors to a greater ex-
tent than do native tissues.52 Expression of cannabi-
noid receptors directly correlates with tumor grade.53 
The cannabinoid-induced apoptotic and antiprolif-
erative effects demonstrated in animal models are 
both cannabinoid receptor–dependent and cannabi-
noid receptor–independent; benefits may depend on 
an entourage effect between various cannabinoids.54 

Unfortunately, there is only a single small phase I 
clinical trial that investigated local injections of 
THC in patients with gliomas.55

On the other hand, clinicians should be cautious 
in recommending cannabis to patients with cancer, 
because expression of cannabinoid receptors on tu-
mors can be a survival mechanism.56 Paradoxically, 
blocking CB1 receptors inhibits a multitude of can-
cers. This observation and the consistent finding of a 
high expression of CB receptors on cancers supports 
an alternative but not mutually exclusive view of CB 
receptors as promoters of cancer, and CB1 receptor 
antagonists as having antitumor effects.56–61 Submi-
cromolar cannabinoid concentrations can stimulate 

cancer cell lines. Cannabinoids that interact with 
CB2 receptors are immunomodulatory and immu-
nosuppressive. THC has been shown to stimulate 
tumor growth in immunocompetent animals.62 This 
may be a particularly important issue in patients re-
ceiving checkpoint inhibitor therapy. 

Exogenous cannabinoids can be immunostimu-
lating or immunosuppressive. Low doses of THC 
stimulate T cells; high doses of THC are immuno-
suppressive in humans. THC modulates the T helper 
1 and T helper 2 (Th1/Th2) balance to favor Th2 re-
sponses.63 Th2 CD8 tumor-infiltrating lymphocytes 
(TILs) have been noted to be impaired in human 
tumors.64 Programmed death-ligand 1 (PD-L1) ex-
pression in tumor cells could be the result of an an-
titumor immune response that includes production 
of interferon gamma and other inflammatory factors, 
which in turn upregulates PD-L1.65 PD-L1 in turn 
prevents innate and adaptive cellular distraction of 
tumor. PD-L1 is found on both CD4 and CD8 TILs 
and predicts responses to anti–PD-L1 antibodies.66 
Currently, it is not known whether THC alterations 
in Th1/Th2 immunity will either improve or im-
pair responses to checkpoint inhibitors and whether 
these effects are dose-related.

Smoked cannabis contains Aspergillus; invasive 
aspergillosis has been described in marijuana smok-
ers undergoing renal transplant, treated for leukemia 
or solid tumors, with AIDs, and undergoing chronic 
steroid therapy.67 For this reason, the use of smoked 
cannabis in individuals receiving chemotherapy 
should be discouraged. Patients should be informed 
about the risk of cannabinoid use.

Conclusions
Cannabinoids have been found to marginally im-
prove cancer pain. There appears to be a THC ceil-
ing dose at 20 to 25 mg. The antiemetic activity of 
cannabinoids is matched by 5HT3 antagonists (and 
is likely through 5HT3 receptors). Serotonin re-
ceptor antagonists have a better therapeutic index 
due to fewer side effects. Cannabinoid antiemesis is 
surpassed by olanzapine, which is now included in 
NCCN Guidelines. Although cannabinoids are ef-
fective in improving appetite in individuals with 
AIDs, in randomized trials, dronabinol is inferior to 
megestrol and is no better than placebo in patients 
with cancer. The combination of olanzapine plus 
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megestrol is far better therapy than cannabinoids. 
Dronabinol has been shown to improve dysgeusia, 
but the evidence is from one small trial. Zinc remains 
the first line of therapy for dysgeusia. Additional tri-
als of dronabinol for dysgeusia should be performed 
to confirm the response. A significant body of evi-
dence shows that cannabinoids may be effective in 
the treatment of cancer, but no randomized trials 
have been performed. There is also evidence that 
cancers may depend on cannabinoid receptors for 
survival and that cannabinoids stimulate tumor pro-
liferation and migration.
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