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Cannabinoids in oncology: more than
a palliative

Usually you have chemotherapeutics and biologi-
cals in mind when you are talking about oncology.
Would you have thought of cannabinoids? I don’t
think so but for decades, cannabinoids have been
known to exert palliative effects in cancer patients
including appetite stimulation and pain relief.1,2

Δ9-Tetrahydrocannabinol (Unimed Pharmaceuticals,
THC, Marinol®) and its synthetic analogue nabilone
(Valeant Pharmaceuticals International, Cesamet®)
are approved for the treatment of chemotherapy-
induced nausea and emesis. Sativex® (Unimed
Pharmaceuticals), a mucosal spray containing can-
nabis extract, licensed for multiple sclerosis spasti-
city, is currently under development for cancer
pain (Phase III stage). In Canada, Sativex® has
already been approved as an adjunctive analgesic
treatment in adult patients with advanced cancer.
And apart from the established use in palliative
care, you might be astonished to hear that cannabi-
noids are regarded as possible anti-tumour agents
with a low-toxicity profile.
However, firstly we need to step back a little.

What are cannabinoids? The hemp plant Cannabis
sativa produces approximately 60 unique

compounds known as cannabinoids, of which
THC is the most studied owing to its high potency
and abundance. THC is mainly responsible for the
desired effects in the recreational use of cannabis
and marijuana. Cannabinoids exert a wide array of
effects within the central nervous system (CNS) as
well as in the periphery such as immune, cardiovas-
cular, digestive, reproductive, and ocular functions.
Most of these effects are mediated via two cannabi-
noid-specific receptors, CB1 and CB2. The CB1 recep-
tor is particularly abundant in the CNS, whereas the
CB2 receptor is predominantly expressed by periph-
eral immune cells. The most important endogenous
ligands on these receptors are anandamide and
2-arachidonylglycerol, which together with the
respective receptors and specific processes of syn-
thesis, uptake and degradation constitute the
endogenous cannabinoid system. As the isolation
of anandamide and 2-arachidonylglycerol, further
endocannabinoids have been identified like
noladin ether and virodhamine, the latter having
been identified as the first endogenously occurring
CB1 receptor antagonist.3

Cannabinoids might directly inhibit cancer
growth via complex mechanisms. Actually, the anti-
proliferative properties of cannabis compounds
were first reported 30 years ago by Munson et al.,4

who showed that THC inhibits lung adenocarci-
noma cell growth in vitro and after oral adminis-
tration in mice. Although these observations were
promising, further studies in this area were not
carried out until the late 1990s. Various cannabi-
noids, including plant-derived, synthetic, and endo-
cannabinoids have now been shown to block cancer
cell proliferation and to induce apoptosis of cancer
cells both in vitro5,6 and in vivo.7,8 Cannabinoids
also possess promising anti-angiogenic, anti-inva-
sive, and anti-metastatic potential. This is, for
example, associated with a reduced expression of
vascular endothelial growth factor9 and other pro-
angiogenic cytokines as well as modulation of
expression of matrix metalloproteinases and their
inhibitors. Matrix metalloproteinases are proteolytic
enzymes that allow tissue breakdown and remodel-
ling during angiogenesis and metastasis.10–12© Anders Holmqvist, 2012
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The endocannabinoid system is activated in several
cancer tissues and malignant cells, and in vivo and in
vitro studies indicated that this upregulationmight be
involved in the tonical control of tumour growth.13

Endocannabinoids possess anti-tumourigenic
potential via inhibition of proliferation,14 induction
of apoptosis,15 and inhibition of angiogenesis.16

Manipulation of the endogenous cannabinoid
system may represent a means to combat tumour
development. Table 1 gives an overview of findings
regarding cannabinoid-based cancer therapy.
Despite promising evidence from in vitro and in

vivo studies, clinical data are still very rare. The
first study could not prove a benefit of cannabinoid
treatment in glioma patients, but at least provides
the basis for further clinical investigation.17

Clinicaltrials.gov reveals no further cannabinoid
studies in cancer apart from palliative use.
Limitations for cannabinoids and endocannabinoids
as cancer therapeutics may be their psychotropic
activity and modulation of the immune response,
which will need to be circumvented.
The following websites will give you a compre-

hensive picture of the possibilities of the use of can-
nabinoids in medicine in general and specifically as
an anti-tumour treatment:

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2697681/
?tool=pubmed
http://pharmrev.aspetjournals.org/content/58/3/389.
long

These are reviews on CB receptor agonists as
therapeutic options by Pertwee,19 one of the
leading working groups in cannabinoid research,
and Pacher et al.3

http://jpet.aspetjournals.org/content/332/2/336.long
http://herb.com/guzman.pdf18

Further reading on the anti-tumourigenic proper-
ties of cannabinoids for those of you who want to
gain deeper mechanistic insights.

http://cancer.about.com/od/chemotherapysideef-
fects/a/Marinol.htm
Dronabinol is another name used for THC and it

is the active ingredient of Marinol®. Whether
medical marijuana or Marinol® is the better choice
is a matter of debate. Here you can find a collection
of articles around this debate. However, a clear
answer is still outstanding.

http://www.gwpharm.com/Sativex.aspx
Sativex® is a quite interesting medication. On the

one hand, because of its route of administration (i.e.
mucosal spray), on the other hand because of its
active ingredient, which is an extract of cannabis
that is standardized for the content of THC and can-
nabidiol. The manufacturer’s website on Sativex®

offers a lot of information around this special
product and the development of it.

http://www.cannabis-med.org/index.php?lng=en
The use of cannabis, its ingredients or derivates is

not only a medical question, it is to a great extent a

Table 1: Applications, mechanisms, and pros and cons of cannabimimetics in cancer therapy

CB1 agonists/activators
CB2 agonists/
activators Endocannabinoids

Endocannabinoid
analogs

Possible
application

Mammary, prostate,
thyroid, cervical and
colon carcinoma,
neuroblastoma,
glioma, lung cancer

Cervical
carcinoma,
glioma, lung
cancer

Mammary, prostate,
and thyroid
carcinoma

Glioma, cervical
carcinoma

Mechanisms Inhibition of mitogen-
induced stimulation of
the G0/G1–S phase of
cell cycle – inhibition
of metastasis, cancer
cell invasion,
migration,
angiogenesis

Apoptosis,
inhibition of
cancer cell
invasion

Inhibition of mitogen-
induced stimulation
of the G0/G1–S phase
of cell cycle

Apoptosis receptor
independent

Advantages Little or no toxicity, little
or no suppression of
the immune system

No psychotropic
effects, little or
no toxicity

Little or no toxicity Metabolically
stable

Disadvantages Psychotropic effects,
possible dependence

Interference
with the
immune
response

Little efficacy due to
metabolic instability

Toxicity not yet
assessed

Adapted and updated from20 and21.
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political one. It is restricted in its use by the narcotic
laws and therefore the use of medicinal cannabis
and its components are closely connected to a
debate about legalization of the use of cannabis.
The International Association of Cannabis in
Medicines fights for the medical use of cannabis,
and it is indeed a fight, with law and politics, as
you can read from their website. Apart from these
aspects, the website is a great source for up-to-date
information on what is going on in the world of can-
nabis research.

http://www.youtube.com/watch?v=8Md2WNqqxTQ&
feature=fvst
Medical Cannabis explained… If you prefer lis-

tening and watching instead of reading, here you
go! This video covers the medical aspects and also
provides a short excursion on the political aspects
and the history of cannabis use.
If you have any further questions or you have any

other comments or suggestions, please email me.

References
1. Glare P, Miller J, Nikolova T, Tickoo R. Treating

nausea and vomiting in palliative care: a review.
Clin Interv Aging 2011;6:243–59.

2. Farquhar-Smith WP. Do cannabinoids have a role in
cancer pain management? Curr Opin Support Palliat
Care 2009;3:7–13.

3. Pacher P, Batkai S, Kunos G. The endocannabinoid
system as an emerging target of pharmacotherapy.
Pharmacol Rev 2006;58:389–462.

4. Munson A, Harris L, Friedman M, Dewey W,
Carchman R. Antineoplastic activity of cannabinoids.
J Natl Cancer Inst 1975;55:597–602.

5. Sanchez C, Galve-Roperh I, Canova C, Brachet P,
Guzman M. Δ9-tetrahydrocannabinol induces apop-
tosis in C6 glioma cells. FEBS Lett 1998;436:6–10.

6. Jacobsson S, Wallin T, Fowler C. Inhibition of rat C6
glioma cell proliferation by endogenous and synthetic
cannabinoids. relative involvement of cannabinoid and
vanilloid receptors. J Pharmacol ExpTher 2001;299:951–9.

7. Galve-Roperh I, Sanchez C, Cortes M, del Pulgar T,
Izquierdo M, Guzman M. Anti-tumoral action of can-
nabinoids: involvement of sustained ceramide
accumulation and extracellular signal-regulated
kinase activation. Nat Med 2000;6:313–9.

8. Casanova M, Blazquez C, Martinez-Palacio J,
Villanueva C, Fernandez-Acenero M, Huffman J,

et al. Inhibition of skin tumor growth and angiogen-
esis in vivo by activation of cannabinoid receptors.
J Clin Invest 2003;111:43–50.

9. Blazquez C, Gonzalez-Feria L, Alvarez L, Haro A,
Casanova M, Guzman M. Cannabinoids inhibit the
vascular endothelial growth factor pathway in
gliomas. Cancer Res 2004;64:5617–23.

10. Blazquez C, Casanova M, Planas A, Pulgar TD,
Villanueva C, Fernandez-Acenero M, et al. Inhibition
of tumor angiogenesis by cannabinoids. FASEB J
2003;17:529–31.

11. Ramer R, Hinz B. Inhibition of cancer cell invasion by
cannabinoids via increased expression of tissue
inhibitor of matrix metalloproteinases-1. J Natl
Cancer Inst 2008;100:59–69.

12. Ramer R, Merkord J, Rohde H, Hinz B. Cannabidiol
inhibits cancer cell invasion via upregulation of
tissue inhibitor of matrix metalloproteinases-1.
Biochem Pharmacol 2010;79:955–66.

13. Bifulco M, Laezza C, Valenti M, Ligresti A, Portella G,
DiMarzo V. A new strategy to block tumor growth by
inhibiting endocannabinoid inactivation. FASEB J
2004;18:1606–8.

14. Petrocellis LD, Melck D, Palmisano A, Bisogno T,
Laezza C, Bifulco M, et al. The endogenous cannabi-
noid anandamide inhibits human breast cancer cell
proliferation. Proc Natl Acad Sci USA 1998;95:
8375–80.

15. Sarker K, Maruyama I. Anandamide induces cell
death independently of cannabinoid receptors or
vanilloid receptor 1: possible involvement of lipid
rafts. Cell Mol Life Sci 2003;60:1200–8.

16. Portella G, Laezza C, Laccetti P, Petrocellis LD, Marzo
VD, Bifulco M. Inhibitory effects of cannabinoid
CB1 receptor stimulation on tumor growth and
metastatic spreading: actions on signals involved
in angiogenesis and metastasis. FASEB J 2003;17:
1771–3.

17. Guzman M, Duarte M, Blazquez C, Ravina J, Rosa
M, Galve-Roperh I, et al. A pilot clinical study of
Δ9-tetrahydrocannabinol in patients with recurrent
glioblastoma multiforme. Br J Cancer 2006;95:
197–203.

18. Guzman M. Cannabinoids: potential anticancer
agents. Nat Rev Cancer 2003;3:745–55.

19. Pertwee RG. Emerging strategies for exploiting canna-
binoid receptor agonists as medicines. Br J Pharmacol
2009;156:397–411.

20. Bifulco M, DiMarzo V. Targeting the endocannabi-
noid system in cancer therapy: a call for further
research. Nat Med 2002;8:547–50.

21. Freimuth N, Ramer R, Hinz B. Antitumorigenic
effects of cannabinoids beyond apoptosis.
J Pharmacol Exp Ther 2010;332:336–44.

Karin Eichele
Novartis Pharma GmbH

karin.eichele@novartis.com

The Webscout

63Medical Writing 2012 VOL. 21 NO. 1

mailto:</sub-article><sub-article><front><journal-meta><journal-id journal-id-type=
http://www.maneyonline.com/action/showLinks?crossref=10.1124%2Fjpet.109.157735&isi=000273724300001
http://www.maneyonline.com/action/showLinks?crossref=10.1038%2F73171&isi=000085580500042
http://www.maneyonline.com/action/showLinks?crossref=10.1093%2Fjnci%2Fdjm268&isi=000252603600013
http://www.maneyonline.com/action/showLinks?crossref=10.1093%2Fjnci%2Fdjm268&isi=000252603600013
http://www.maneyonline.com/action/showLinks?crossref=10.1097%2FSPC.0b013e3283260612
http://www.maneyonline.com/action/showLinks?crossref=10.1097%2FSPC.0b013e3283260612
http://www.maneyonline.com/action/showLinks?crossref=10.1038%2Fnrc1188&isi=000185920700012
http://www.maneyonline.com/action/showLinks?crossref=10.1158%2F0008-5472.CAN-03-3927&isi=000223321900015
http://www.maneyonline.com/action/showLinks?isi=000223554900016
http://www.maneyonline.com/action/showLinks?isi=A1975AR84600013
http://www.maneyonline.com/action/showLinks?isi=000184007200014
http://www.maneyonline.com/action/showLinks?crossref=10.1038%2Fnm0602-547&isi=000175907300017
http://www.maneyonline.com/action/showLinks?isi=000172484100020
http://www.maneyonline.com/action/showLinks?isi=000181453700032
http://www.maneyonline.com/action/showLinks?crossref=10.2147%2FCIA.S13109
http://www.maneyonline.com/action/showLinks?crossref=10.1038%2Fsj.bjc.6603236&isi=000239118200010
http://www.maneyonline.com/action/showLinks?crossref=10.1172%2FJCI200316116&isi=000180227600009
http://www.maneyonline.com/action/showLinks?crossref=10.1016%2Fj.bcp.2009.11.007&isi=000274665800003
http://www.maneyonline.com/action/showLinks?crossref=10.1124%2Fpr.58.3.2&isi=000240465500004
http://www.maneyonline.com/action/showLinks?crossref=10.1111%2Fj.1476-5381.2008.00048.x&isi=000263449800001
http://www.maneyonline.com/action/showLinks?crossref=10.1073%2Fpnas.95.14.8375&isi=000074717300095
http://www.maneyonline.com/action/showLinks?crossref=10.1016%2FS0014-5793%2898%2901085-0&isi=000076344900002
http://www.maneyonline.com/action/showLinks?isi=000184471600021


Communication needs of cancer
patients

Cancer patients have a need to access easily under-
standable information about the disease, treatments,
side effects, and outcomes as quickly as possible.
This article reviews the many facets of the special
and changing communication requirements of
oncology patients and provides some relevant
ULRs.
Why the need for secondary resources, you might

ask. Aren’t these patients getting the information
they need from their doctors? Some are not, and
there are several possible explanations for this.
Research has shown that while some patients are
willing to trust in their physician’s knowledge and
therefore are unlikely to seek out extra information,
others are reluctant to take up too much of a
doctor’s time, aware of the limited time they then
have for other patients.1,2 If cancer patients do not
get the answers they want from their doctor’s
surgery, the Internet is an obvious port of call
but the information they find there might not be
easily understandable. One study, for example,
found that ‘information regarding breast cancer
prevention obtained from the National Cancer
Institute’s web site is written at far too high of a
level’.3

A study conducted among 269 cancer patients in
the UK in the mid-1990s found that 79% of them
wanted as much information as possible.4

However, particularly in the case of cancer, all
issues stemming from an accurately conveyed and
understood diagnosis may be difficult to correctly
identify, particularly as some doctors do not reveal
the actual diagnosis to the patient – ‘in many cases
even when the patient asked to be told the truth’.5

An online survey of cancer patients conducted in
Israel in November 2011 found that 35% defined
the information they received from their doctors
about their disease and possible treatments as insuf-
ficient, 28% regarded it as incomplete, and 21% said
it was unclear.6

In the UK, the NHS Cancer Plan (2000)7 sets out
the importance of cancer patients having access to
high-quality, accurate information, whereas in the
US, the National Comprehensive Cancer Network
(NCCN), which provides clinical practice guidelines
for physicians, has recently created patient-friendly
versions to provide state of the art cancer treatment
information in easy-to-understand language. The
rationale is to help patients with cancer speak with
their treating oncologist about their best treatment
options (see box).

It is also important to realize that cancer patients
are not a homogeneous group. Research has
shown that their information needs are fluid, liable
to change as their disease progresses. Various
studies have found that patients at certain times
during their treatment avoided potentially negative
information as part of a coping mechanism.1,8

With better prevention, early diagnostics, and
ever-improving treatments, more patients survive
and new issues concerning them have surfaced,
making the survivor another important stakeholder
in the field of cancer communication.
Originally the term ‘cancer survivor’ referred to

family members who had lost a loved one to the
disease. However, by the 1960s physicians began to
refer to ‘cancer survivors’ as thosewho had survived
5 years past their diagnosis or treatment, when the
risk of a recurrent cancer had diminished substan-
tially. These days there are still differing views as to
what constitutes a survivor, but the National
Coalition for Cancer Survivorship and the NCI
Office of Cancer Survivorship consider a person to
be a cancer survivor from the time of cancer diagno-
sis through the balance of his or her life.9

The rise in survivor rates reflects big strides in can-
cer detection and treatment and the effect of an aging
population. For example, nearly 12 million people in
the USA, almost four times as many as 40 years ago,
are survivors.10 In the UK, there are over 2 million
survivors, predicted to rise to 4 million by 2030.11

As you can imagine, there has also been an accom-
panying rise in the number of survivor narratives
available (see box, for an example). These survivors,
like many patients are usually well informed and
particularly motivated to transmit the knowledge
they gained during their treatment to fellow
patients. For example, some 70% claim they would
volunteer to assist in survivorship activities.12

This patient group is now very visible on most
information sites. The website of the American
Society of Clinical Oncology (ASCO) even has its
own section dedicated to survivors (see box).
Survivors’ quest for information and involvement
in oncology issues may not lessen once treatment
for cancer has ended because many of them face a
lifetime of side effects caused by their treatments. In
one study of over 1000 survivors, 53% of respondents
reported secondary health problems and 49% that
non-medical cancer-related needs were unmet.11
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A selection of websites relevant for
cancer patients

Website of the American Society of Clinical
Oncology (ASCO):
http://www.asco.org/

ASCO’s website for patients/section for survivors:
www.cancer.net/www.cancer.net/patient/Survivorship/

National Cancer Institute (NCI):
www.cancer.gov/cancertopics

National Comprehensive Cancer Network (NCCN)
Guidelines for Patients™:
www.nccn.org/patients/default.asp.

Amedical education website for oncology clinicians:
http://www.researchtopractice.com/

Free individualized survivor care plan:
http://www.oncolink.com/oncolife/

An example of a survivor narrative:
http://www.nccn.com/component/content/article/
67/848-elizabeth-edwards-and-sam-donaldson-discuss-
cancer.html

A cancer survivor networking/dating site:
http://www.cancermatch.com/
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