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Abstract
Background: Cancer is the disease that causes the highest numbers of morbidity and mortality in the
world, being one of the main symptoms chronic pain. Moderate and severe pain is usually treated with
opioids, whose e�cacy is proven but with several risks for the patient such as tolerance, dependence and
overdose. Medical cannabis appears as a new hope for these patients in pain management. This study
aims to understand whether the concomitant use of cannabinoids and opioids allows a more effective
management of pain and reduce opioid use in cancer patients.

Methodology: This systematic review was done through a search in three databases (PubMed, Scopus
and Web of Science) for published articles that included the concomitant use of cannabinoids and
opioids for the treatment of pain in cancer patients. Systematic reviews and meta-analyses to avoid
duplication of studies, studies in animals or other models and studies in which cannabinoids were used
recreationally were excluded. The results were presented in a table indicating the results obtained, as well
as the population under study.

Results: 10 studies between 2011 and 2021 with a total of 4 963 participants were considered. The
studies range from randomized controlled-trials, prospective surveys and a case study. Most studies have
re�ected bene�ts in pain control and reduced use of opioids, although they are not conclusive.

Discussion: The limitation of this study review is mainly based on the low number of studies pointing,
however, to indications of the positive effects of the use of cannabinoids as adjuvants in the treatment of
cancer-related pain.

Introduction
Cancer is the disease that causes the highest numbers of morbidity and mortality in the world, having
emerged 18,1 million new cases and caused 9,6 million deaths in 2018 (World Health Organization,
2018). Although scienti�c advances have provided increasingly innovative treatments in radiotherapy
and chemotherapy or even curative surgery, its application generates, in addition to the symptoms of the
disease itself, adverse effects that signi�cantly affect the patient's quality of life (Cheng et al., 2018). One
of the most prevalent symptoms in cancer patients and that affects their quality of life is chronic pain
whether it’s persistent or intermittent pain resulting from the disease or even from treatments (Fallon et
al., 2018b). It is estimated that 33% of patients experience pain after curative treatment, 59% during the
treatment and 64% in metastasized, advanced or terminal disease (Fallon et al., 2018a).

The guidelines for cancer-related pain follows the three-step ladder proposed by the World Health
Organization, in which the �rst step in pain management is non-opioid medications, escalating to the next
levels with the introduction of opioids for moderate and severe pain, using a scheme of opioid rotation to
achieve results in pain management (World Health Organization, 2018).
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Effective opioid therapy involves individualization of the dose, titration of its increase and decrease and
rotation of different opioids. It also requires a rigorous control in the balance between e�cacy and side
effects, being common the need to increase the dose, due to the creation of tolerance, without exceeding
the therapeutic window of the drug. (Portenoy et al., 2012).

Another common effect of opioid use, experienced by patients treated with these drugs, is the withdrawal
symptom generated by dose reduction (Ebbert et al., 2018). Finally, these drugs are also likely to cause
overdose, sometimes related to an improper increase in dose and without medical supervision, related to
loss of effectiveness (tolerance) after long periods of use (Ebbert et al., 2018; Portenoy et al., 2012).

Considering that opioids are the main therapy for moderate and severe pain in cancer patients, and even
though opioids are relatively accessible and available on the market, their use often proves di�cult due to
the need for constant adaptation to the patient and the risks of dependence, tolerance and overdose (M.
Fallon et al., 2018b).

Thus, it makes sense to �nd new treatments that can replace opioids or, at least, reduce their dangers to
the health of patients, improving their quality of life before, during and after treatment (M. Fallon et al.,
2018b) .

The legalization of the use of cannabis for medicinal purposes has created new hope for patients with
chronic pain, namely cancer patients. Despite its application in cancer-related pain in several countries
(namely Canada, Netherlands, Switzerland, Czechia, Australia, Germany and more recently, Portugal), the
WHO guidelines still refer to the need for greater evidence of its bene�ts in this therapeutic application,
namely, in comparison with opioids (WHO, 2018).

One of the potential advantages of using cannabinoids is the less serious side effects than opioids.
Whiting et al. (2015) studied the adverse effects of cannabinoid use, identifying that the most frequent
risks were dizziness, dry mouth, disorientation, nausea, euphoria, confusion and drowsiness. He further
concluded from his observations that serious adverse effects were rare (Whiting et al., 2015). Effects of
prolonged use of cannabinoids were studied by Serpell et al. (2013) during a three-year patient follow-up
with multiple sclerosis, revealing that common side effects were experienced by most patients in mild to
moderate form. The main symptoms were dizziness, fatigue and headache (Serpell et al., 2013).

The issues of addiction induced by cannabis use have been discussed and need further development. A
report produced by the European Union reveals that in studies carried out with prolonged use of
recreational cannabis, this substance could possibly cause dependence, which could also be an indicator
for medicinal use (EMCDDA, 2018).

Some studies intended to verify the effectiveness of medicinal cannabis in various diseases, comparing it
with placebo or other conventional medicines. A study by Fallon et al. (2017) with patients with advanced
cancer unresponsive to maximum opioid dosages, sought to understand whether the use of a
commercial cannabis product (Sativex®) compared to placebo in�uenced these patients' perception of



Page 4/14

pain. The results obtained suggested that there was no signi�cant difference in the reduction of pain in
patients between the group given cannabis and the placebo group. However, the questionnaires on the
perception of quality of life showed that patients who were in the cannabis group revealed a slight
improvement in quality of life despite the pain indices not having changed signi�cantly (Fallon et al.,
2017).

Some systematic reviews and meta-analyses, in order to understand the effectiveness and safety of
cannabinoid use, applied to different diseases (Montero-Oleas et al., 2020) or even to various cancer
symptoms (Boland et al., 2020), concluded that there are no bene�ts in the use of cannabinoids and still
signi�cant adverse effects (such as drowsiness and dizziness) related to the use of these products.

However, a 2020 review on the concomitant use of cannabinoids and opioids in non-cancer related pain
brought together 9 studies that suggested the use of medicinal cannabis as an adjunct to opioids
allowed for a reduction in the use of opioids in participants (Okusanya et al., 2020).

All the studies mentioned above point to the need for more well-planned research studies to better
understand the role of medicinal cannabis in different symptoms, namely pain and cancer-related pain.

The objective of this work is to determine whether the use of cannabinoids along with opioid therapy
brings bene�ts for patients with chronic cancer-related pain. These bene�ts were classi�ed as (1)
improved pain management (2) reduced use of opioids. To de�ne the research questions, it was used the
PICO strategy (population, intervention, comparison and outcome) as demonstrated in Table 1.

Table 1
PICO strategy

Population Patients with cancer-associated pain

Intervention Cannabinoids or Medical Cannabis for pain management

Comparison Opioids

Outcome Pain management; opioids reduction

For this purpose, articles related to the impacts of the simultaneous use of medicinal cannabis or
cannabinoids and opioids on cancer-related pain were searched in three databases of scienti�c articles.
The articles resulting from the research were analysed and selected through inclusion and exclusion
criteria and the results presented and discussed.

Methodology
This literature review was carried out by searching articles published in three databases, PubMed, Scopus
and Web of Science, and later analysed and included using the PRISMA methodology (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) (Page et al., 2021).
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Research Questions and Hypothesis

The hypotheses we put forward in this study are directly related to the research questions and with the
objectives proposed to this review and are presented in the Table 2.

Table 2
Research questions and hypothesis

Questions Hypotesis

Is there evidence that the use of cannabinoids
together with opioids causes a decrease in chronic
cancer-related pain?

Concomitant use of cannabinoids and
opioids reduces pain in patients with chronic
cancer-related pain

Can the use of cannabinoids lead to decreased
opioid consumption in patients with chronic pain
associated with cancer?

The use of cannabinoids allows the
reduction of opioid use

Search Strategy

The search for scienti�c articles on the use of medicinal cannabis or cannabinoids and opioids was
performed in June 2021 and the keywords "cannabis or cannabinoids", "cancer or tumor", "pain" and
"opioid" were used. Three databases were selected for the research: PubMed, Web of Science and
Scopus. The date �lter was applied between 2011 and 2021, considering that, in most countries, the use
of cannabis for medicinal purposes was approved less than 10 years ago. (European Monitoring Centre
for Drugs and Drug Addiction, 2018).

Inclusion, exclusion and selection criteria

Studies published between 2011 and 2021 were included. Studies were included in the review if they met
the following criteria: studies in people comparing the use of cannabinoids and opioids for cancer-related
pain with an outcome that could be pain management or change in opioid consumption; Studies
considering multiple pathologies were also considered, if patients with chronic pain associated with
cancer were considered in the sample; Studies including synthetic cannabinoids.

Exclusion criteria considered for non-selection of articles were: recreational use of cannabis by patients;
studies in animals; studies in models or in healthy people ; comparative studies with only placebo or other
drugs other than opioids; patients with chronic pain associated with other pathologies and where the
outcomes are not mentioned; systematic reviews or meta-analysis to avoid duplication of results; and
�nally, reports, unpublished articles and conference abstracts were also excluded.

Results
A total of 406 articles were found in the three databases by searching for keywords. After removing the
duplicate articles using Mendeley Desktop Software, 267 articles were eligible for screening. In the next
phase, the titles and abstracts of selected articles were read, removing all those not related to cancer-
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related pain, studies carried out in murine or other models, studies in French and Russian, non-English
language and systematic reviews and meta-analyses. After this exclusion, 108 articles were to be
considered.

Finally, the articles were read in their entirety, and we proceeded the exclusion stage. We have excluded
articles which were analysing different diseases or symptoms, did not make a clear separation between
them and articles in which the cannabis-opioids comparison was made based on the recreational use of
cannabis by patients. At the end of this stage, we found that 10 articles could be included in our analysis.

A summary of the methodology applied for inclusion and exclusion of results is illustrated in Fig. 1.

We were able to identify 10 studies that met the inclusion requirements and are represented in Table
3.The 10 publications with the studies identi�ed that met the inclusion requirements are represented in
Table 3.
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Table 3
Included studies

Reference
Study

Method Population Intervention Results

(Webster et
al., 2020)

Single-
Institution
Survey-based
study

34 Patients
with a
gynaecologic
malignancy,
with more
than 18
years old,
able to read
and
understand
English

Received a
prescription
(certi�cation)
for medical
cannabis by
a
gynaecologic
oncology
provider, and
used medical
cannabis
obtained
through a
licensed
dispensary.

Patients perceived medical
cannabis to be effective in relieving
cancer and treatment-related
symptoms. Patients reported
improvement in a variety of
symptoms including pain,
neuropathy, nausea, insomnia,
decreased appetite, and anxiety.
Most patients in the study felt that
medical cannabis was equivalent or
superior in e�cacy to other
medications (e.g., opioids,
antiemetics, anxiolytics, and sleep
aids) in relieving their symptoms.

(Pritchard
et al.,
2020)

Retrospective
cohort study
of patients
with cancer

A total of 83
cancer
patients at
an academic
medical
centre
palliative
care clinic

61 in the
opioid
monotherapy
group and 22
in the
cannabis
plus opioid
group

The �ndings suggest that further
research is warranted to determine
the impact of cannabis use on
opioid dosing in patients receiving
palliative care for cancer.

(Abuhasira
et al.,
2018)

Prospective
study with
interviews 1
and 6
months after
medication

2736
patients
above 65
years of age
(1001 cancer
related
patients)

Medical
cannabis
from
January
2015 to
October
2017 in a
specialized
medical
cannabis
clinic

The study �nds that the therapeutic
use of cannabis is safe and
e�cacious in this
population. Cannabis use can
decrease the use of other
prescription medicines, including
opioids.

(Pawasarat
et al.,
2020)

Retrospective
chart review
of Medical
Marijuana
(MMJ)-
certi�ed
oncology
patients

232 patients Medical
Marijuana
(MMJ)

Compared to patients solely
utilizing opioids, MMJ as an
adjunctive therapy provided
analogous symptomatic relief
without the additional burden of
opioid dose escalation.

Sub-analyses of patients, using
MMJ reduced daily opioid
consumption by 33% compared to
those who did not use MMJ, which
daily opiate consumption
experienced a statistical and
clinically signi�cant median
increase of nearly 23%.
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Reference
Study

Method Population Intervention Results

(Renard et
al., 2019)

Retrospective
cohort study,
monocentric

28 patients
with lung
cancer under
50 years old

Cannabis The impact of cannabis use on
opioids prescription in patients with
bronchial cancer in terms of
analgesia is not con�rmed

(Piper et
al., 2017)

Retrospective
online survey

1513
participants,
but only 5,9%
cancer
patients

Medical
Cannabis
(vaporizer,
edibles,
tincture,
concentrates
and topic)

76.7% of all the participants
indicated the reduction of
opiodsopioids use slightly or a lot
since they began using Medical
Cannabis (MC)

(Johnson
et al.,
2010)

Randomized
controlled
trial, (open-
label,
multicenter,
follow-up
study).

43 patients
with cancer-
related pain
experiencing
inadequate
analgesia
despite
chronic
opioid
dosing

THC/CBD
spray, THC
spray

Brief Pain Inventory-Short Form
scores for “pain severity” and “worst
pain” domains showed a decrease
(i.e., improvement) at each visit in
the THC/CBD spray patients.

This study showed that the long-
term use of THC/CBD spray was
generally well tolerated, with no
evidence of a loss of effect for the
relief of cancer-related pain with
long-term use. Furthermore, patients
who kept using the study
medication did not seek to increase
their dose of this or other pain-
relieving medication over time,
suggesting that the adjuvant use of
cannabinoids in cancer-related pain
could provide useful bene�t.

(Reynolds
& Osborn,
2013)

Case-Report A 56-year-old
man who
developed
chronic pain
following the
excision of a
facial cancer

Nabilone (a
synthetic
cannabinoid)

Improved pain control, itching
sensation and was able to touch the
right side of his face and ear
comfortably for the �rst time in 4
years. The patient went several days
without requiring any breakthrough
analgesia being able to reduce his
oxycodone and ketamine doses
without adversely impacting on his
symptom control. The adverse
effect encountered on starting of
nabilone was initial light-
headedness that disappeared within
48 h of starting the medication. He
was reviewed in the clinic after 1
month and he remained pain free.
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Reference
Study

Method Population Intervention Results

(Portenoy,
2020)

Randomized,
double-blind,
placebo-
controlled,
graded-dose
study.

263 adult
patients with
active cancer
and chronic
pain that
was
moderate or
severe
despite a
stable opioid
regimen that
could not be
made more
effective by
further
opioid dose
titration

Nabiximols
or an
identically
appearing
placebo

Nabiximols has analgesic e�cacy
as add-on therapy for pain from
advanced cancer that is poorly
responsive to opioid therapy has
great potential clinical relevance

(Zylla et al.,
2021)

Randomized
Controlled
trials

30 patients
with
evidence of
incurable or
stage IV
cancer, using
any opioids
within
1 month of
the start of
the study

Cannabis
variety of
formulations
(e.g., oral,
inhalational,
topical) with
differing
ratios of
THC/CBD

The addition of MC to standard
oncology care was well-tolerated
and may lead to improved pain
control and lower opioid
requirements

Reduction of cancer-related pain

Of the 10 studies included in this review, 7 report the effectiveness of cannabinoids in the treatment of
cancer-related pain and 2 reveal this inconclusive link, referring to the need for more studies to establish a
more concrete relationship between the use of these medications and the relief of pain from disease or its
ongoing treatments. In the study by Webster et al. (2020) in addition to effectiveness on pain, authors
also point to effectiveness on other symptoms resulting or not from the disease, such as anxiety,
insomnia and nausea. Three of the included studies also revealed that cannabinoids were safe and well
tolerated by patients.

Reduction of opioid use

One of the major problems related to the use of opioids is the creation of tolerance to the drug and
therefore the need for dose adjustments. In this review, one of the aims was to understand whether
cannabinoids used as adjuvants to opioids in pain reduction could also help patients to maintain or
reduce the use of opioids without losing their ability to manage pain.



Page 10/14

Of the studies named, 6 referred to the possibility of using cannabinoids as an adjuvant, being able to
maintain or reduce the use of opioids. Pawasarat et al. (2020) mentions a reduction of about 33% in the
daily use of opioids by patients who used medical marijuana compared to patients who only took opioid
therapy. On the other hand, Johnson et al. (2013) reveals that the use of cannabinoids by patients
allowed them not to need an increase in the dosage of opioids, not mentioning, however, the possibility of
reduction.

Discussion
This study aimed to compare the concomitant use of cannabinoids and opioids and look for evidence on
the potential reduction of cancer-related pain and on the reduction in the use of opioids by patients
resulting from the association of cannabinoids and opioids as a pain management therapy.

Most of the studies consulted revealed not only effectiveness in reducing pain but also the potential of
cannabinoids in maintaining or reducing the use of opioids. However, this link is not completely
conclusive, considering the small number of studies consulted.

Cannabis illegalization in the 20th century in most countries around the world made it di�cult to access
the product and, consequently, to the scienti�c investigation of its medical properties (Pisanti & Bifulco,
2019). Although its mechanism of action, the endocannabinoid system, and the isolation of its
molecules, has brought more knowledge about its capabilities, its bene�ts for human health continue to
need more evidence and studies (Crocq, 2020).

The need for well-designed, prospective, randomized studies becomes imperative if we are to better
understand their bene�ts or harms to human health.

Thus, the limitations of this study were the number of articles that met the inclusion criteria. In most of
the articles found, studies were performed on other diseases or symptoms, or on animal models. Cases
where recreational use were considered were also excluded as they did not meet the requirements or
medical control of dosages and doses. Few articles were based on prospective randomized clinical-trials,
and several were retrospective, being di�cult to assess potential secondary variables. The results
obtained by this article show the need for further investigation, mainly through more robust studies that
can identify with greater evidence the relevancy of the use of medical cannabis in pain and in greater
control in the use of opioids.

Conclusions
This theme still has a long way to go. Future studies can provide more answers to the questions raised
here and do it broken down by symptom or disease, allowing for a more concrete reading of the results. In
cancer, treatments have greatly increased the life expectancy of patients, which means a longer period
with symptoms associated with the disease and treatment that must be managed e�ciently. Opioid
therapy for pain, in addition to bringing serious health risks to these patients, is also dragged in time,
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losing its effect. The search for alternative or adjuvant medications for this symptom is increasingly
pressing and medical cannabis can be an effective alternative. But for that, more studies must be carried
out to con�rm or refute this relationship.
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Figure 1

Diagram of PRISMA methodology


