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Abstract
Background  Cannabinoids have potential efficacy as prophylaxis for chemotherapy-induced nausea and vomiting (CINV), but 
no recent meta-analysis has reported on their relative efficacy compared to other antiemetics. The aim of this meta-analysis 
is to examine the relative efficacy of cannabinoids for prophylaxis of CINV.
Methods  A literature search was conducted in OVID Medline, EMBASE, and Cochrane Central Register of Controlled Trials 
from inception up until March 2024. Articles were included if they reported on complete response, no nausea, no vomiting 
or no use of rescue medications, and were randomized controlled trials with cannabinoids in one arm. Meta-analysis was 
conducted for each endpoint and for a composite endpoint amalgamating existing endpoints. Subgroup analyses by medica-
tion used in control arm and by study design were conducted. Cumulative and leave-one-out analysis was also conducted. 
Type I error was set at 0.05.
Results  A total of 26 studies were included in this meta-analysis, of which 23 were published before the 2000s. Nearly half 
of the included studies had some concern for bias. Cannabinoid had superior overall CINV control compared to placebo (RR 
2.65, 95% CI 1.70–4.12, I2 = 0.00%). However, there was no difference between cannabinoid and active treatment alterna-
tives (most using dated single-agent regimens) for any outcomes. A recent phase II/III trial demonstrated superior efficacy 
of THC:CBD for secondary prevention of CINV when used as adjunctive therapy alongside modern antiemetic regimens, 
albeit mostly without olanzapine.
Conclusions  There is scant evidence for efficacy of cannabinoids for CINV in the era of triple and quadruple antiemetics. 
Although THC:CBD showed promised in a recent trial, further trials should examine its safety and efficacy in the context 
of regimens containing olanzapine.
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Introduction

Chemotherapy-induced nausea and vomiting (CINV) is a 
common and debilitating adverse event of chemotherapy 
[1, 2], with a prevalence rate of over 50% among patients 
treated with highly emetogenic chemotherapy and over 
40% among patients treated with moderately emetogenic 
chemotherapy [3]. If left untreated, it can lead to poor 
quality of life, lack of adherence to antineoplastic treat-
ment, treatment termination, and poor oncologic outcomes 
[4, 5].

There has been extensive research on the pathophysi-
ology of CINV. Acute CINV, which has been defined as 
CINV occurring 0–24 h after initiation of chemotherapy, is 
mediated predominantly by the peripheral pathway, while 
delayed CINV, defined as CINV occurring 24–120 h after 
initiation of chemotherapy, is mediated mainly by the 
central pathway [2, 6]. Prophylactic antiemetics devel-
oped to target these pathways have drastically reduced the 
incidence of CINV [7–12], but not to zero, especially for 
nausea.

Cannabinoids are being researched as well, for their 
potential effects on CINV [13]. There have been several 
systematic reviews reporting on the relative efficacy of 
cannabinoids compared to other antiemetics [14]. A recent 
meta-analysis in 2020 [15] found limited number of RCTs, 
many of which compared cannabinoids with dated treat-
ment regimens for CINV that were no longer standard of 
practice. Since then, studies have been published compar-
ing cannabinoids with newer regimens. The aim of this 
review is to examine the relative efficacy of cannabinoids 
for the prophylaxis of CINV.

Methods

A literature search was conducted in OVID Medline, 
EMBASE, and Cochrane Central Register of Controlled 
Trials from inception up until March 2024 (Appendix 1, 
Search strategy). Search strategy was designed with the 
concepts of cannabinoid (cannabis, dronabinol, cannabi-
noids, cannabidiol, nabilone, tetrahydrocannabinol), and 
chemotherapy-induced nausea, and vomiting. No restric-
tions were placed. Backwards reference screening of 
included studies was also conducted.

Articles were screened for eligibility by two reviewers 
(AB, JK) independently and in-duplicate after a screening 
exercise of ten articles. Articles were deemed eligible for 
further screening after level 1 title and abstract screening 
if they reported on patients with cancer, chemotherapy-
induced nausea and vomiting, and cannabinoids. Articles 

were screened in level 2 full text and considered for data 
extraction if they reported on a randomized controlled trial 
with cannabinoids in one arm for the intent of prophylaxis.

Studies were ultimately included in this review and 
meta-analysis if they reported on one of four endpoints 
for our meta-analysis—complete response (no nausea and 
no vomiting, and no use of rescue medications), no nausea, 
no vomiting, or no use of rescue medication. Studies not 
reporting on any of these endpoints were excluded at the 
data extraction stage.

In data extraction, studies were reviewed and noted for 
study characteristics including study design (crossover vs. 
parallel groups design), inclusion criteria, exclusion crite-
ria, measure of central tendency for age, and chemotherapy 
regimen. Antiemetic regimens were recorded as the differ-
ing medication between the treatment arms. Endpoints for 
meta-analysis were recorded in the overall phase if tempo-
rality was not specified. Where temporality was specified, 
data were recorded from the study by endpoint in either 
the acute (0–24-h post-chemotherapy), delayed (24–120-h 
post-chemotherapy), long-delayed (120 + h post-chemo-
therapy), or overall (0–120 h post-chemotherapy) phases. 
A composite endpoint was also produced, whereby the 
following data for each study was used to summarize the 
rate of CINV control in the following hierarchical order 
depending on availability: (i) complete response in overall 
phase, (ii) relative risk (RR) closer to the null hypothesis 
for complete response in either the acute or delayed phase, 
(iii) no nausea in the overall phase, (iv) lower RR for no 
nausea in either the acute or delayed phase, (v) no vomit-
ing in the overall phase, and (vi) lower RR for no vomiting 
in either the acute or delayed phase.

A DerSimonian-Laird random effects model was used 
to generate summary effect estimates and corresponding 
95% confidence intervals (CI) for the overall CINV con-
trol (composite endpoint) and each endpoint in the overall 
phase, and when there were more than one studies, in the 
acute, delayed, and long-delayed phases. Meta-analysis 
results are displayed graphically with forest plot. Sub-
group analyses were conducted based on medication used 
in the control arm and study design. Additional analyses of 
cumulative meta-analysis and leave-one-out analysis were 
conducted for endpoints in the overall phase. Heterogene-
ity was assessed using I2 for endpoints with multiple stud-
ies, with values > 50% considered having notable hetero-
geneity. Publication bias was assessed using Egger’s test 
and represented graphically with funnel plots. Type I error 
was set at 0.05. StataBE 18.0 was used for all analyses.

For all included studies, quality assessment was con-
ducted using the Cochrane Risk of Bias version 2 [16], 
and visualized using robvis [17].
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Results

The initial database search identified 871 records, and 17 
further records were identified by backwards reference 
searching; after removal of 39 duplicates, a total of 888 
records were screened. Ultimately, 26 studies [18–43] were 
included in this meta-analysis (Appendix Fig. 2 ).

Study demographics are presented in Table 1. Studies 
were published from 1975 to 2024, with 23 (88%) pub-
lished before 2000. Of the studies, 18 were crossover, and 
8 were parallel group studies. Three studies reported on 
pediatric patients and 23 reported on adult patients. Sam-
ple sizes ranged from 8 to 147. Chemotherapy regimens 
and antiemetic regimens are reported in depth in Table 1. 
Three studies reported on cannabinoid administered as lev-
onatradol intramuscular injection, one study reported on 
cannabinoid (THC:CBD) administered as a spray, and the 
remaining 19 studies reported on cannabinoid administered 
in tablet form. The most commonly reported control arm 
regimens were placebo and prochlorperazine, together com-
prising fourth-fifths of studies included in this meta-analysis. 
Nearly half of published studies had some concern for bias 
(Appendix Figs. 3 and 4).

Overall CINV control

Twenty-four studies reported on overall CINV control, 
reporting on either “complete response” (no vomiting, 
retching, or use of rescue medication), or no nausea or no 
vomiting. Cannabinoid had superior overall CINV control 
compared to placebo (RR 2.65, 95% CI 1.70–4.12, n = 8, 
I2 = 0.00%). There was no difference between cannabinoid 
and active treatment alternatives of alizapride (RR 1.99, 
95% CI 0.58–6.82. n = 1), chlorpromazine (RR 1.19, 95% CI 
0.63–2.23, n = 1), haloperidol (RR 1.09, 95% CI 0.65–1.84, 
n = 1), metoclopramide (RR 1.42, 95% CI 0.81–2.51, 
n = 2, I2 = 0.00%), and prochlorperazine (RR 1.52, 95% CI 
0.79–2.90, n = 11, I2 = 65.14%) (Fig. 1).

In the cumulative meta-analysis, the summary effect 
estimate remained stable over publication history (Appen-
dix Fig. 5). Leave-one-out analysis identified no single 
substantial influential study (Appendix Fig. 6). There was 
no difference in effect estimate by study design (p = 0.93, 
Appendix Fig. 7). There was no concern for publication bias 
(p = 0.244, Appendix Fig. 8).

Complete response

Fifteen studies reported on complete response: 11 in the 
overall phase, 4 in the acute phase, and 3 in the delayed 
phase. In the overall phase, cannabinoid had superior 

complete response compared to placebo (RR 2.51, 95% CI 
1.55–4.05, n = 5, I2 = 0.00%, Appendix Fig. 9). There was no 
difference between cannabinoid and active treatment alterna-
tives of metoclopramide (RR 1.12, 95% CI 0.50–2.52, n = 1) 
and prochlorperazine (RR 1.86, 95% CI 0.64–5.40, n = 5, 
I2 = 40.34%) (Appendix Fig. 9). In the acute phase, there was 
no difference between cannabinoid and placebo (RR 2.09, 
95% CI 0.28–15.80, n = 2, I2 = 54.05%), haloperidol (RR 
1.09, 95% CI 0.65–1.84, n = 1) and prochlorperazine (RR 
0.54, 95% CI 0.26–1.13, n = 1) (Appendix Fig. 10). In the 
delayed phase, there was no difference between cannabinoid 
and placebo (RR 2.29, 95% CI 0.85–6.15, n = 2, I2 = 0.00%), 
and prochlorperazine (RR 0.89, 95% CI 0.57–1.38, n = 1) 
(Appendix Fig. 11).

In the cumulative meta-analysis, the summary effect esti-
mate remained stable over publication history (Appendix 
Fig. 12). Leave-one-out analysis identified no single sub-
stantial influential study (Appendix Fig. 13). There was 
no difference in effect estimate by study design (p = 0.92, 
Appendix Fig. 14). There was no concern for publication 
bias (p = 0.636, Appendix Fig. 15).

No nausea

Fourteen studies reported on nausea control: 10 in the over-
all phase, 3 in the acute phase, and 4 in the delayed phase. 
In the overall phase, there was no difference between can-
nabinoid and placebo (RR 1.59, 95% CI 0.22–11.40, n = 2, 
I2 = 0.00%), chlorpromazine (RR 1.19, 95% CI 0.63–2.23, 
n = 1), metoclopramide (RR 1.07, 95% CI 0.44–2.64, 
n = 2, I2 = 72.24%), and prochlorperazine (RR 1.58, 95% 
CI 0.55–4.52, n = 5, I2 = 59.27%) (Appendix Fig. 16). In 
the acute phase, there was no difference between cannabi-
noid and alizapride (RR 1.99, 95% CI 0.58–6.82, n = 1), 
and prochlorperazine (RR 0.93, 95% CI 0.33–2.60, n = 2, 
I2 = 78.24%) (Appendix Fig. 17). In the delayed phase, can-
nabinoids were superior to alizapride (RR 3.41, 95% CI 
1.12–10.41, n = 1). There was no difference between can-
nabinoid and placebo (RR 2.00, 95% CI 0.46–8.76, n = 1), 
and prochlorperazine (RR 1.14, 95% CI 0.66–1.99, n = 2, 
I2 = 57.46%) (Appendix Fig. 18).

In the cumulative meta-analysis, the summary effect esti-
mate remained stable over publication history (Appendix 
Fig. 19). Leave-one-out analysis identified no single sub-
stantial influential study (Appendix Fig. 20). There was 
no difference in effect estimate by study design (p = 0.62, 
Appendix Fig. 21). There was no concern for publication 
bias (p = 0.820, Appendix Fig. 22).

No vomiting

Twelve studies reported on vomiting control: 8 in the overall 
phase, 3 in the acute phase, and 4 in the delayed phase. There 
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Fig. 1   Overall CINV control 
(composite endpoint)
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was no difference between cannabinoid and placebo (RR 
1.19, 95% CI 0.87–1.62, n = 4, I2 = 0.00%), chlorpromazine 
(RR 1.21, 95% CI 0.70–2.11, n = 1), metoclopramide (RR 
2.47, 95% CI 0.09–67.65, n = 2, I2 = 82.22%), and prochlor-
perazine (RR 1.00, 95% CI 0.27–3.69, n = 1) (Appendix 
Fig. 23). In the acute phase, there was no difference between 
cannabinoid and alizapride (RR 2.20, 95% CI 0.47–10.23, 
n = 1), and prochlorperazine (RR 1.03, 95% CI 0.72–1.48, 
n = 2, I2 = 0.00%) (Appendix Fig. 24). In the delayed phase, 
cannabinoids were superior to alizapride (RR 3.41, 95% CI 
1.12–10.41, n = 1). There was no difference between can-
nabinoid and placebo (RR 2.00, 95% CI 0.46–8.76, n = 1) 
and prochlorperazine (RR 1.14, 95% CI 0.66–1.99, n = 2, 
I2 = 57.46%) (Appendix Fig. 25).

In the cumulative meta-analysis, the summary effect esti-
mate trended towards reporting cannabinoid as equivalent to 
control arms over publication history (Appendix Fig. 26). 
Leave-one-out analysis identified no single substantial influ-
ential study (Appendix Fig. 27). There was no difference in 
effect estimate by study design (p = 0.36, Appendix Fig. 28). 
There was concern for publication bias (p = 0.042, Appendix 
Fig. 29).

No use of rescue medications

Four studies reported on the use of rescue medications in the 
overall phase. Cannabinoids led to no difference in use of 
rescue medication compared to placebo, (RR 1.69, 95% CI 
0.81–3.54, n = 2, I2 = 49.07%), domperidone (RR 1.36, 95% 
CI 0.67–2.77, n = 1), and prochlorperazine (RR 1.08, 95% 
CI 0.73–1.59, n = 1) (Appendix Fig. 30).

In the cumulative meta-analysis, the summary effect 
estimate trended towards reporting cannabinoid as having 
lower rates of use of rescue medications over publication 
time (Appendix Fig. 31). Leave-one-out analysis identified 
no single substantial influential study (Appendix Fig. 32). 
There was no difference in effect estimate by study design 
(p = 0.91, Appendix Fig. 33). There was no concern for pub-
lication bias (p = 0.140, Appendix Fig. 34).

Discussion

In this meta-analysis, we report that cannabinoids are supe-
rior to placebo for overall control of CINV, but no bet-
ter than alizapride, chlorpromazine, dexamethasone, and 
prochlorperazine. However, the majority of these studies 
were published before 2000 and therefore not using mod-
ern antiemetic regimens as comparators; most of the older 
trials comparing cannabinoids to placebo used cannabi-
noids are monotherapy prophylaxis and used THC without 
CBD. In a recent phase II–III study by Grimison et al. [43, 
44] where THC:CBD was added as an adjunct to existing 

guideline-concordant antiemetic prophylaxis for patients 
scheduled to receive moderately or highly emetogenic chem-
otherapy and who had refractory nausea and vomiting in a 
previous chemotherapy cycle, there were promising results 
reporting that adjunctive cannabis can improve complete 
control rate.

There has been longstanding interest in cannabinoids for 
treatment of CINV over the past 5 decades, but no defini-
tive evidence for their efficacy compared to monotherapy 
antiemetics [14]. As well, given the lack of trials in the 
modern era of antiemetics and the variability of cannabi-
noids reported in the literature, it is unlikely cannabinoids 
will gain increasing global favor by guideline committee 
without further trials. The recent trial by Grimison et al. 
[43, 44] is promising, but further trials in the modern era 
of antiemetics are needed to better evaluate efficacy. Future 
trials should also investigate whether certain types of can-
nabinoids (either THC alone, THC:CBD combination) are 
more efficacious than others.

Of note, there are existing concerns regarding adverse 
effects for cannabinoids, with many studies reporting 
impaired short-term memory, impaired motor coordination, 
paranoia, psychosis, and sedation [45, 46]. Adverse effects 
can be managed with slow titration and careful monitoring. 
Nevertheless, consideration for use and further study of can-
nabinoids should consider safety concerns given the well-
documented adverse effects that cannabinoids can cause. 
Should cannabinoids be considered further for prophylaxis 
of CINV, further studies should investigate management of 
adverse effects as well.

This meta-analysis has several strengths compared to 
prior meta-analyses [15, 47]. It focused specifically on effi-
cacy, had increased statistical power with the inclusion of 
modern studies, and included analysis of a composite end-
point for overall CINV control. Furthermore, cumulative 
and leave-one-out meta-analyses were conducted, for which 
there were no single influential studies noted.

There are also multiple limitations. As is inherent in 
systematic review methodology, the strength of the meta-
analysis conclusion is dependent on the quality of underlying 
studies. There was some concern for bias in nearly half of the 
studies. Most studies were reported before the era of mod-
ern antiemetics and therefore not applicable currently. Fur-
thermore, there was heterogeneity of endpoints across older 
studies, for which we made all reasonable efforts to extract 
data into standardized endpoints. There was also heterogene-
ity of tumor population and emetogenicity of chemothera-
pies within and across studies and route of administration 
(notably, there is no trial on the inhaled form of cannabi-
noids). There should therefore be careful interpretation of 
these results, with emphasis placed on the recent study by 
Grimison et al. [43, 44] which suggests that THC:CBD as 
an adjunct to modern standard antiemetic regimens (albeit 
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mostly without olanzapine) may lead to improved efficacy. 
Finally, this meta-analysis did not focus on safety; safety has 
been extensively reported in other studies.

In conclusion, there is a paucity of studies of cannabi-
noids in the context of modern triple or quadruple therapy 
treatment regimens for CINV. One study suggests that 
THC:CBD may have efficacy for secondary prevention of 
refractory CINV. Further studies should further investigate 
efficacy, particularly compared to olanzapine-containing 
regimens, and also evaluate safety. In middle to higher 
income countries, should cannabinoids’ efficacy continue 
to be documented, further work can be focused on determin-
ing whether certain subgroups of populations (i.e., patients 
receiving moderately and/or highly emetogenic chemother-
apy) tend to experience greater efficacy, as it may be more 
cost-effective than expensive antiemetics.
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