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Introduction 
After cardiovascular diseases, cancer is the second leading cause of death around the world, claiming 
the lives of over 22,000 people every day (American Cancer Society 2015). In 2012, there were 
approximately 14 million new cases of cancer worldwide and the incidence of new cancer cases is 
expected to rise some 70% over the next two decades (Stewart & Wild 2014). In the United States, 
projections for new incidences of cancer in 2016 are expected to be, by type of cancer: 29% for 
breast cancer, 21% for prostate cancer, 27% for cancers of the lung and bronchus, and 16% for 
colorectal cancer (American Cancer Society 2015). 

Given the seemingly relentless increase of new cancer cases year after year, a tremendous financial 
and human investment is being made in the prevention, and treatment of cancer. Worldwide 
spending on just cancer-treatment medicines 2014 was US$100 billion (IMS Institute for Healthcare 
Informatics 2015). In the United States, the world leader of per capita spending on cancer treatment, 
the estimated direct medical cost for cancer treatment in 2011 was US$88.7 billion (World Health 
Organization 2015: 8) and is expected to double by 2020 (Mariotto, et al. 2011). 

Among the compounds being researched for their efficacy in the treatment of cancer is marijuana, 
or cannabis, including the plant itself and isolated active components known as cannabinoids. There 
are at least 80 cannabinoids identified in cannabis, with the main one being delta-9-
tetrahydrocannabinol (THC) (Borgelt et al. 2013; Volkow 2015a). THC is the chemical responsible 
for the psychoactive effects (or “high”) associated with smoking marijuana. Another important 
cannabinoid found in cannabis and being researched for its therapeutic efficacy is cannabidiol 
(CBD). According to Nora Volkow, Director of the National Institute on Drug Abuse, “we are 
quickly learning a lot about THC and CBD, and because of its unique properties, CBD, especially, 
may be poised to make great inroads into our pharmacopoeia” (Volkow 2015b). 

THC has been linked to reduction of pain, nausea, and inflammation, and can act as an antioxidant 
(McAllister, Soroceanu, & Desprez 2015). CBD has been used to treat seizures, and can help to 
reduce anxiety and paranoia (both of which may be heightened by THC) (American Cancer Society, 
“Marijuana and cancer”). CBD is currently being researched for its therapeutic potential in the 
treatment of cancer as well as epilepsy, anxiety disorders, substance abuse, schizophrenia, pain, and 
inflammatory diseases (including arthritis) (Volkow 2015a). At present, the United States Food and 
Drug Administration has not approved any product containing or derived from cannabis for the 
treatment of any health problem; however, two synthetic compounds that mimic the actions of 
THC have been approved for the treatment of nausea and vomiting resulting from chemotherapy 
and radiation therapy: dronabinol and nabilone (USFDA, “FDA and marijuana”). 

This article provides an overview of the uses of cannabis in the treatment of cancer, including the 
management of cancer symptoms. The discussion that follows is divided into two parts: (1) the use 
of cannabis to reduce tumors; and, (2) the use of cannabis in palliative care to manage both the 
symptoms of cancer and side effects of cancer treatments, notably chemotherapy.  

Cannabis and Tumor Reduction 
The molecular actions of cannabinoids were first outlined in the 1990s, leading to “a renaissance in 
the study of the therapeutic effects of cannabinoids in various fields, including oncology” (Velasco, 
Sanchez, & Guzmán 2012). Since that time, cannabinoids have been shown to kill cancer cells, limit 
the growth of tumors, and inhibit the spread of tumors to other tissues (McAllister, Soroceanu, & 
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Desprez 2015; Volkow 2015b). Several mechanisms through which the anti-tumor actions of 
cannabinoids are achieved have been documented; for example, cannabinoids have been 
demonstrated to: 

• Promote natural cell death (apoptosis) — also known as “programmed cell death,” a natural 
process through which unwanted cells are destroyed — in cancer cells (De Petrocellis et al. 
2013; McAllister, Soroceanu, & Desprez 2015); resistance to apoptosis is one of the 
hallmarks of cancer (Brown & Attard 2005; Hanahan & Weinberg 2011).  

• Block cell growth by impairing the ability of tumors to develop new blood vessels 
(angiogenesis) needed for tumor growth and spread (Velasco, Sanchez, & Guzmán 2012; 
Chakravarti, Ravi, & Ganju 2014).  

• Reduce the spread of tumors to surrounding tissue (invasion) and new locations (metastasis) 
by interfering with the ability of cells to invade, migrate, and adhere to new sites (De 
Petrocellis et al. 2013). 

Unfortunately, evidence for the ability of cannabinoids to reduce the growth and spread of tumors is 
almost entirely based on pre-clinical trials, using cell cultures and rodents that have either 
chemically-induced or transplanted tumors. Clinical trials using people are underway but are not yet 
reported on (Volkow 2015a), with the exception of a small trial in which nine patients with active 
glioma (a cancer of the brain) that was unresponsive to conventional therapies showed some 
decreased tumor growth following treatment with THC (Velasco, Sanchez, & Guzmán 2012). The 
effect of cannabinoids on cancer has been most well studied in the treatment of gliomas, the most 
common form of brain cancer (Cridge & Rosengren 2013).  

EXAMPLES OF RESEARCH RESULTS  
Some examples are here provided, briefly, of research results relevant to the main sites of cancer 
development, and in particular the lungs, breasts, prostrate, and colorectum. 

Cannabinoids have been shown to specifically reduce the spread of tumors to new locations for 
cancers of the brain, lungs and breasts (Velasco, Sanchez, & Guzmán 2012). In fact, the anti-
proliferative properties of THC were first demonstrated for lung cancer in 1975 (Munson et al. 
1975). 

Cannabidiol (CBD) has been demonstrated effective in causing cell death in breast cancer, including 
restricting the growth and spread of metastatic breast cancer (De Petrocellis et al. 2013; Chakravarti, 
Ravi, & Ganju 2014; National Cancer Institute, “Cannabis and cannabinoids”). This is a particularly 
important finding because, at present, there are limited therapeutic options for treating metastatic 
breast cancers, which generally lead to death (McAllister et al. 2011). 

Cannabinoids have been shown to inhibit growth of prostate cancer, with CBD showing the greatest 
effect (De Petrocellis et al. 2013; McAllister, Soroceanu, & Desprez 2015). CBD has also shown to 
prevent development of colon cancer, including by protecting normal DNA from damage, and 
reducing proliferation of cancer cells (Romano et al. 2014; National Cancer Institute, “Cannabis and 
cannabinoids”). Cannabinoids have been identified as stimulating programmed cell death (apoptosis) 
and preventing growth (proliferation) and spread (metastasis) in cancerous colorectal cells, while also 
reducing intestinal inflammation (Izzo & Camilerri 2009). That cannabinoids stimulate natural 
defenses against inflammation is particularly important given the relationship between inflammation 
and cancer development, or carcinogenesis (Coussens & Werb 2002; Kiraly et al. 2015; Lu, Ouyang, 
& Huang 2006).  
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Cannabis and Palliative Care 
As Pál Pacher (2013), a senior investigator with the National Institute on Alcohol Abuse and 
Alcoholism reminds us, “the palliative effects of Cannabis sativa (marijuana) ... have been well 
recognized for centuries.” Cannabis, in whole-plant form to extracts and synthetic cannabinoids, has 
demonstrated some efficacy in the palliative treatment of cancer, including relief from poor appetite, 
nausea, vomiting, pain, depression, and insomnia (Health Canada 2013; Pacher 2013). 

Perhaps the most well-established palliative use of cannabis is in the management of pain, including 
pain caused by tumor growth and as a side effect of cancer treatments. Clinical trials (studies using 
people) have shown that people who took cannabis extracts needed less medication to manage their 
pain (American Cancer Society, “Marijuana and cancer”). In studies evaluating the effect of smoked 
cannabis on pain, the higher the THC content the more effective was the pain relief (Borgelt et al. 
2013). 

Also well demonstrated through research is the efficacy of cannabis for relief of nausea and 
vomiting associated with chemotherapy and radiation treatments (De Petrocellis et al. 2013). In a 
review of 28 randomized clinical trials of natural, plant-based cannabinoids and one synthetic 
cannabinoid (dronabinol), results on average showed improved control of pain with cannabinoid 
treatments, although the results were not statistically significant in all studies (Whiting et al. 2015). In 
addition to reducing nausea, there is some evidence that cannabinoids, including dronabinol, can 
help stimulate appetite and improve weight gain. Although most of these studies were done with 
HIV-AIDS patients or non-human animals, the results are likely to extend to cancer patients 
suffering from the same symptoms (National Cancer Institute, “Cannabis and cannabinoids”; 
Whiting et al. 2015). 

METHOD OF DELIVERY 
How to get active substances from the cannabis plant to the body remains an important technical 
issue for palliative care of cancer patients, especially given the well-established connection between 
smoking tobacco and cancer. While research has clearly identified the presence of carcinogens in 
cannabis smoke, there is at present no conclusive evidence that smoking cannabis increases risk of 
cancer, including cancer of the lungs (Mehra et al. 2006; Mack & Joy 2001). Nevertheless, clinical 
studies suggest cannabis smokers are more likely to develop respiratory illnesses, among other health 
problems, than are non-smokers (Mack & Joy 2001: 39). Cannabinoids themselves have not been 
linked to development of cancer, damage to the immune system, or other serious health problems; it 
is the other chemical constituents of cannabis smoke that are linked to increased risk of cancer 
(Mack & Joy 2001: 43–4). 

Smoking cannabis is, on the whole, more effective than ingesting cannabis: Smoking delivers a larger 
proportion of cannabinoids more rapidly and over a shorter time span, which allows individuals to 
regulate dosage according to their current symptoms (Mack & Joy 2001: 12). Absorption of ingested 
cannabinoids is slow and erratic, resulting in effects that are delayed and longer lasting compared to 
smoking (Health Canada 2013: 24). 

At the same time, many people, including doctors, are uncomfortable with the act of smoking, its 
negative effects on health, and its psychoactive effects (Health Canada 2013: 34; Guzmán 2003). As 
one research report concluded, “smoking is an unattractive clinical option” compared to ingestion or 
use of oral-mucosal sprays (Velasco, Sanchez, & Guzmán 2012). There are also legal restrictions on 
the use of medical marijuana in many states and a continuing social stigma associated with 
consumption of cannabis. In a survey of members of the American Society of Clinical Oncology 
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conducted in 1990, 48% of respondents said they would prescribe marijuana to some of their 
patients if it were legal to do so (Doblin & Kleiman 1991). 

From a medical standpoint, efficacy and reliability are primary concerns that are best supported by 
cannabis medicines containing standardized doses of active ingredients. Use of whole plant products 
and extracts presents a problem for standardization given the diversity of chemical compounds in 
cannabis, the actions of many being largely unknown, and the variable concentrations of those 
compounds in different strains and even single strains grown under different conditions (Health 
Canada 2013: 11; Volkow 2015b).  

Conclusions 
The evidence for therapeutic use of cannabis in treating cancer, cancer symptoms, and side effects 
of other cancer treatments is encouraging. Cannabinoids have been identified as stimulating cell 
death, including programmed cell death, inhibiting growth and proliferation, and preventing spread 
to other organs (metastasis). In other words, cannabinoids have been shown to affect some of the 
cell processes that differentiate cancer cells from normal cells; that is, avoidance of normal cell-death 
processes, rapid, uncontrolled proliferation, and invasion of other tissues distant from the parent 
tumor (Hanahan & Weinberg 2011). Cannabinoids have also proven useful in combination with 
more conventional cancer treatments, acting together synergistically to reduce tumor growth in 
glioma and pancreatic cancer cells (Torres et al. 2011; Velasco, Sanchez, & Guzmán 2012; 
McAllister, Soroceanu, & Desprez 2015).  

The use of cannabinoids to reduce tumor growth is one of a growing number of targeted therapies 
in which drugs are used to interfere with specific molecules that are needed by cancer cells to survive 
and reproduce. Targeted therapies differ from chemotherapy in that chemotherapy drugs simply kill 
all rapidly dividing cells, whether cancerous or not. Targeted therapies are an important focus of 
current research and development of cancer drugs (National Cancer Institute, “Targeted cancer 
therapies”; Velasco, Sanchez, & Guzmán 2012). 

What is especially encouraging for the use of cannabis in cancer treatment is that the anti-tumor 
actions of cannabinoids are specific to cancer cells; the anti-tumor actions of cannabinoids have for 
the most part not been found to operate in normal, non-cancerous cells (Romano et al. 2014; 
Chakravarti, Ravi, & Ganju 2014). As a result, cannabinoids have been shown to be safe, without the 
toxic side effects of conventional chemotherapy, although the psychoactive properties of THC may 
limit the use of medicines containing THC (Guzmán 2003: 752). 

While the results of research on the use of cannabis to treat cancer show promise, they are not yet 
conclusive enough to develop specific clinical treatments (Cridge & Rosengren 2013; Guzmán 2003: 
752). To date, physicians who have reported recommending medicinal cannabis to cancer patients 
did so predominantly for management of symptoms (National Cancer Institute, “Cannabis and 
cannabinoids”).  

Moreover, it has been difficult to develop standardized doses of active ingredients for cannabis 
medicines made from whole plant products and extracts, given the diversity of chemical compounds 
in cannabis and the variable concentrations of those compounds in different strains. Lastly, legal 
restrictions on the use of cannabis and cannabinoids in research have delayed the clinical research 
needed to demonstrate that cannabis is effective in the treatment of cancer, beyond the established 
palliative benefits (McAllister, Soroceanu, & Desprez 2015). 
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