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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, P= 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 CINYV, 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 CIN'V.

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
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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 /? 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,
I?=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, ’=0.00%), and prochlorperazine (RR 1.52, 95% CI
0.79-2.90, n=11, ?=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, I’=0.00%, Appendix Fig. 9). There was no
difference between cannabinoid and active treatment alterna-
tives of metoclopramide (RR 1.12,95% CI1 0.50-2.52,n=1)
and prochlorperazine (RR 1.86, 95% CI 0.64-5.40, n=5,
I?=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, I>=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, I*=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,
12:0.00%), chlorpromazine (RR 1.19, 95% CI 0.63-2.23,
n=1), metoclopramide (RR 1.07, 95% CI 0.44-2.64,
n=2, 12=72.24%), and prochlorperazine (RR 1.58, 95%
CI 0.55-4.52, n=5, ’=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,
I?=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,
I?=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 Risk ratio Weight
(composite endpoint) Study with 95% CI (%)
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was no difference between cannabinoid and placebo (RR
1.19,95% CI10.87-1.62, n=4, >=0.00%), chlorpromazine
(RR 1.21, 95% CI 0.70-2.11, n=1), metoclopramide (RR
2.47,95% CI0.09-67.65, n=2, I>= 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, ’=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,
I’ =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, I? =49.07%), domperidone (RR 1.36, 95%
CI1 0.67-2.77, n=1), and prochlorperazine (RR 1.08, 95%
CI0.73-1.59, 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

@ Springer

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.

Appendices

Appendix 1. Search strategy
Appendix 2. Figure 2 PRISMA diagram
Appendix 3. Quality assessment
3.1. Fig. 3 Summary
3.2. Figure 4 By study.
Appendix 4. Composite endpoint — additional analyses
4.1. Figure 5 Cumulative meta-analysis.
4.2. Figure 6 Leave-one-out analysis.
4.3. Figure 7 By study design.
4.4. Figure 8 Funnel plot.
Appendix 5. Complete response
5.1. Figure 9 Overall phase.
5.2. Figure 10 Acute phase.
5.3. Figure 11 Delayed phase.
Appendix 6. Complete response — additional analyses
6.1. Figure 12 Cumulative meta-analysis.
6.2. Figure 13 Leave-one-out analysis.
6.3. Figure 14 By study design.
6.4. Figure 15 Funnel plot.
Appendix 7. No nausea
7.1. Figure 16 Overall phase.
7.2. Figure 17 Acute phase.
7.3. Figure 18 Delayed phase.
Appendix 8. No nausea — additional analyses
8.1. Figure 19 Cumulative meta-analysis.
8.2. Figure 20 Leave-one-out analysis.
8.3. Figure 21 By study design.
8.4. Figure 22 Funnel plot.
Appendix 9. No vomiting
9.1. Figure 23 Overall phase.
9.2. Figure 24 Acute phase.
9.3. Figure 25 Delayed phase.
Appendix 10. No vomiting — additional analyses

10.1. Figure 26 Cumulative meta-analysis.
10.2. Figure 27 Leave-one-out analysis.
10.3. Figure 28 By study design.

10.4. Figure 29 Funnel plot.

Appendix 11. No use of rescue medications
11.1. Figure 30 Overall phase.

11.2. Figure 31 Cumulative meta-analysis.
11.3. Figure 32 Leave-one-out analysis.
11.4. Figure 33 By study design.

11.5. Figure 34 Funnel plot.

Author contribution All authors (RC, B, JK, DH, JI, EP, GB, ML, LE,
TLN, CZ, ES) contributed significantly to the research work and all
authors reviewed and approved the manuscript.

Data availability No datasets were generated or analysed during the
current study.

Declarations

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Cohen L, de Moor CA, Eisenberg P, Ming EE, Hu H (2007)
Chemotherapy-induced nausea and vomiting—incidence and
impact on patient quality of life at community oncology settings.
Support Care Cancer 15(5):497-503

2. Navari RM, Aapro M (2016) Antiemetic prophylaxis for
chemotherapy-induced nausea and vomiting. N Engl J Med
374(14):1356-1367

3. Chow R, Yin LB, Baqri W et al (2023) Prevalence and predic-
tors of long-delayed (> 120 h) chemotherapy-induced nausea and
vomiting (CINV)—a systematic review and individual patient data
meta-analysis. Support Care Cancer 31(8):505

4. Osoba D, Zee B, Warr D, Latreille J, Kaizer L, Pater J (1997)
Effect of postchemotherapy nausea and vomiting on health-related
quality of life. Support Care Cancer 5(4):307-313

5. Abhrari S, Chow R, Goodall S, DeAngelis C (2016) Anticipatory
nausea: current landscape and future directions. Ann Palliat Med
6(1):1-2

6. NgT, Mazzarello S, Wang Z et al (2016) Choice of study endpoint
significantly impacts the results of breast cancer trials evaluating
chemotherapy-induced nausea and vomiting. Breast Cancer Res
Treat 155(2):337-344

@ Springer


http://creativecommons.org/licenses/by/4.0/

193 Page 140f 15

Supportive Care in Cancer (2025) 33:193

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

Santana TA, Trufelli DC, de Matos LL, Cruz FM, Del Giglio
A (2015) Meta-analysis of adjunctive non-NK1 receptor antag-
onist medications for the control of acute and delayed chemo-
therapy-induced nausea and vomiting. Support Care Cancer
23(1):213-222

Chow R, Warr DG, Navari RM, et al. 2018 Efficacy and safety of
1-day versus 3-day dexamethasone for the prophylaxis of chem-
otherapy-induced nausea and vomiting: a systematic review and
meta-analysis of randomized controlled trials. J Hospital Manag
Health Policy. 2

Chow R, Warr DG, Navari RM et al (2018) Should palonose-
tron be a preferred 5-HT3 receptor antagonist for chemotherapy-
induced nausea and vomiting? An updated systematic review and
meta-analysis. Support Care Cancer 26(8):2519-2549

Chow R, Aapro M, Navari RM et al (2019) Do we still need to
study palonosetron for chemotherapy-induced nausea and vom-
iting? A cumulative meta-analysis. Crit Rev Oncol Hematol
142:164-186

Chow R, Herrstedt J, Aapro M et al (2021) Olanzapine for the
prophylaxis and rescue of chemotherapy-induced nausea and
vomiting: a systematic review, meta-analysis, cumulative meta-
analysis and fragility assessment of the literature. Support Care
Cancer 29(7):3439-3459

Chow R, Navari RM, Terry B, DeAngelis C, Prsic EH (2022)
Olanzapine 5 mg vs 10 mg for the prophylaxis of chemotherapy-
induced nausea and vomiting: a network meta-analysis. Support
Care Cancer 30(2):1015-1018

Bathula PP, Maciver MB (2023) Cannabinoids in treating chem-
otherapy-induced nausea and vomiting, cancer-associated pain,
and tumor growth. Int J Mol Sci 25(1):74

Alderman B, Hui D, Mukhopadhyay S et al (2022) Multina-
tional 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 31(1):39

Chow R, Valdez C, Chow N et al (2020) Oral cannabinoid for
the prophylaxis of chemotherapy-induced nausea and vomit-
ing—a systematic review and meta-analysis. Support Care Can-
cer 28(5):2095-2103

Higgins JPT, Altman DG, Ggtzsche PC et al (2011) The
Cochrane Collaboration’s tool for assessing risk of bias in ran-
domised trials. BMJ 343:d5928

. McGuinness LA, Higgins JPT. 2020 Risk-of-bias VISualization

(robvis): an R package and Shiny web app for visualizing risk-
of-bias assessments. Research Synthesis Methods. n/a(n/a)
Sallan SE, Zinberg NE, Frei E 3rd (1975) Antiemetic effect
of delta-9-tetrahydrocannabinol in patients receiving cancer
chemotherapy. N Engl J Med 293(16):795-797

Chang AE, Shiling DJ, Stillman RC et al (1979) Delta-9-tet-
rahydrocannabinol as an antiemetic in cancer patients receiving
high-dose methotrexate. Ann Intern Med 91(6):819-824

Ekert H, Waters KD, Jurk IH, Mobilia J, Loughnan P (1979)
Amelioration of cancer chemotherapy-induced nausea and
vomiting by delta-9-tetrahydro-cannabinol. Med J Aust
2(12):657-659

Frytak S, Moertel CG, O’Fallon JR et al (1979) Delta-9-tetrahy-
drocannabinol as an antiemetic for patients receiving cancer
chemotherapy. Ann Intern Med 91(6):825-830

Herman TS, Einhorn LH, Jones SE et al (1979) Superiority of
nabilone over prochlorperazine as an antiemetic in patients receiv-
ing cancer chemotherapy. N Engl J Med 300(23):1295-1297

@ Springer

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Orr LE, McKernan JF, Bloome B (1980) Antiemetic effect of tet-
rahydrocannabinol: compared with placebo and prochlorperazine
in chemotherapy-associated nausea and emesis. Arch Intern Med
140(11):1431-1433

Steele N, Gralla RJ, Braun DW Jr, Young CW (1980) Double-
blind comparison of the antiemetic effects of nabilone and
prochlorperazine on chemotherapy-induced emesis. Cancer Treat
Rep 64(2-3):219-224

Chang AE, Shiling DJ, Stillman RC et al (1981) A prospective
evaluation of delta-9-tetrahydrocannabinol as an antiemetic in
patients receiving adriamycin and cytoxan chemotherapy. Cancer
47(7):1746-1751

Neidhart JA, Gagen MM, Wilson HE, Young DC (1981) Com-
parative trial of the antiemetic effects of THC and haloperidol. J
Clin Pharmacol 21(S1):38S-42S

Johansson R, Kilkku P, Groenroos M (1982) A double-blind, con-
trolled trial of nabilone vs. prochlorperazine for refractory eme-
sis induced by cancer chemotherapy. Cancer Treat Rev 9(Suppl
B):25-33

Wada JK, Bogdon DL, Gunnell JC, Hum GJ, Gota CH, Rieth
TE (1982) Double-blind, randomized, crossover trial of nabilone
vs. placebo in cancer chemotherapy. Cancer Treat Rev 9(Suppl
B):39-44

Ahmedzai S, Carlyle DL, Calder IT, Moran F (1983) Anti-emetic
efficacy and toxicity of nabilone, a synthetic cannabinoid in lung
cancer chemotherapy. Br J Cancer 48(5):657-663

Hutcheon AW, Palmer JB, Soukop M et al (1983) A randomised
multicentre single blind comparison of a cannabinoid anti-
emetic (levonantradol) with chlorpromazine in patients receiv-
ing their first cytotoxic chemotherapy. Eur J Cancer Clin Oncol
19(8):1087-1090

Sheidler VR, Ettinger DS, Diasio RB, Enterline JP, Brown
MD (1984) Double-blind multiple-dose crossover study of the
antiemetic effect of intramuscular levonantradol compared to
prochlorperazine. J Clin Pharmacol 24(4):155-159

Stambaugh JE Jr, McAdams J, Vreeland F (1984) Dose ranging
evaluation of the antiemetic efficacy and toxicity of intramuscu-
lar levonantradol in cancer subjects with chemotherapy-induced
emesis. J Clin Pharmacol 24(11):480-485

Niiranen A, Mattson K (1985) A cross-over comparison of
nabilone and prochlorperazine for emesis induced by cancer
chemotherapy. Am J Clin Oncol 8(4):336-340

Dalzell AM, Bartlett H, Lilleyman JS (1986) Nabilone: an
alternative antiemetic for cancer chemotherapy. Arch Dis Child
61(5):502-505

Niederle N, Schiitte J, Schmidt CG (1986) Crossover comparison
of the antiemetic efficacy of nabilone and alizapride in patients
with nonseminomatous testicular cancer receiving cisplatin ther-
apy. Klin Wochenschr 64(8):362-365

Chan HS, Correia JA, MacLeod SM (1987) Nabilone versus
prochlorperazine for control of cancer chemotherapy-induced
emesis in children: a double-blind, crossover trial. Pediatrics
79(6):946-952

Cunningham D, Bradley CJ, Forrest GJ et al (1988) A rand-
omized trial of oral nabilone and prochlorperazine compared to
intravenous metoclopramide and dexamethasone in the treatment
of nausea and vomiting induced by chemotherapy regimens con-
taining cisplatin or cisplatin analogues. Eur J Cancer Clin Oncol
24(4):685-689

McCabe M, Smith FP, Macdonald JS, Woolley PV, Goldberg D,
Schein PS (1988) Efficacy of tetrahydrocannabinol in patients
refractory to standard antiemetic therapy. Invest New Drugs
6(3):243-246



Supportive Care in Cancer (2025) 33:193

Page150f 15 193

39.

40.

41.

42.

43.

44.

Lane M, Smith FE, Sullivan RA, Plasse TF (1990) Dronabinol and
prochlorperazine alone and in combination as antiemetic agents
for cancer chemotherapy. Am J Clin Oncol 13(6):480-484

Lane M, Vogel CL, Ferguson J et al (1991) Dronabinol and
prochlorperazine in combination for treatment of cancer chemo-
therapy-induced nausea and vomiting. J Pain Symptom Manage
6(6):352-359

Meiri E, Jhangiani H, Vredenburgh JJ et al (2007) Efficacy of
dronabinol alone and in combination with ondansetron versus
ondansetron alone for delayed chemotherapy-induced nausea and
vomiting. Curr Med Res Opin 23(3):533-543

Duran M, Pérez E, Abanades S et al (2010) Preliminary efficacy
and safety of an oromucosal standardized cannabis extract in
chemotherapy-induced nausea and vomiting. Br J Clin Pharmacol
70(5):656-663

Grimison P, Mersiades A, Kirby A, et al. 2024 Oral cannabis
extract for secondary prevention of chemotherapy-induced nausea
and vomiting: final results of a randomized, placebo-controlled,
phase II/I1I trial. J ClinOncol. JCO2301836

Grimison P, Mersiades A, Kirby A et al (2020) Oral THC:CBD
cannabis extract for refractory chemotherapy-induced nausea and

45.

46.

47.

vomiting: a randomised, placebo-controlled, phase II crossover
trial. Ann Oncol 31(11):1553-1560

Volkow ND, Baler RD, Compton WM, Weiss SR (2014) Adverse
health effects of marijuana use. N Engl J Med 370(23):2219-2227
Cohen K, Weizman A, Weinstein A (2019) Positive and negative
effects of cannabis and cannabinoids on health. Clin Pharmacol
Ther 105(5):1139-1147

Machado Rocha FC, StEFano SC, De CASsia Haiek R, Rosa
Oliveira LMQ, Da Silveira DX. 2008 Therapeutic use of Cannabis
sativa on chemotherapy-induced nausea and vomiting among can-
cer patients: systematic review and meta-analysis. Eur J Cancer
Care. 17(5): 431-43

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Efficacy of cannabinoids for the prophylaxis of chemotherapy-induced nausea and vomiting—a systematic review and meta-analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Results
	Overall CINV control
	Complete response
	No nausea
	No vomiting
	No use of rescue medications

	Discussion
	Appendices
	References


