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Czy marihuana działa na ból pochodzenia nowotworowego?

Does marijuana work in pain of cancer origin?
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1. Introduction and Objective

According to the latest analysis by GLOBOCAN, there are more than 1.5 million new 
cancer cases worldwide each year [1]. Pain, an intrinsic companion of many cancer 
cases, often becomes the first and alarming sign of the presence of the disease.

In the context of the fight against cancer, appropriate pain assessment and manage-
ment are a key element for improving the quality of life of cancer patients. Optimal 
pain management not only provides relief from the experience of suffering, but also 
affects patients’ health outcomes [2], which is particularly important in terminal cancer 
states. Tumors cause pain through a variety of mechanisms, depending on the loca-
tion, size and type of cancer. This understanding of the complexity of the interaction 
between cancer and pain becomes crucial for effective treatment, and for improving 
patients’ quality of life.
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1.1. Pain in cancer diseases

Pathophysiology of cancer pain includes: pressure on nerve structures [3], tissue 
damage [4], tissue breakdown [5], inflammation [6] and metastasis formation [7]. Table 
1 presents the pathophysiological mechanisms of pain in cancer.

Treatment of cancer pain includes various strategies, such as interventional thera-
pies (e.g., nerve blocks) and causal treatments such as surgery, chemotherapy or radi-
ation therapy. Another important component of treatment is pharmacotherapy, which 
includes the use of painkillers such as opioids or cannabinoids, which have become 
increasingly popular in recent years [8]. The purpose of this work is to present cannabis 
and the mechanism of analgesic action of cannabis in pain of cancer origin, with a special 
focus on pain in cancer.

1.2. Cannabis

Hemp is a plant belonging to the hemp family. The three main varieties are hemp 
seed (Cannabis sativa), cannabis indica and wild hemp (Cannabis ruderalis). A divi-
sion into chemotypes depending on the ratio of delta 9-tetrahydrocannabinol (THC) and 
cannabidiol (CBD) is also used. Hemp products have long been used for recreational 
purposes. There are many forms under which hemp products exist. The dried flower 
form is called marijuana, and the resin of the plant has the name hashish [9]. Cannabis 
is increasingly present in our society both for its recreational (natural cannabis and 
synthetic cannabinoids) and medical use (pharmaceutical cannabinoids and medical 
cannabis). In 2015, an estimated 183.3 million people aged 15–64 years used cannabis 
(3.8% of global population) 1. Cannabis use is most prevalent among young people ages 
15 to 34 (13.9 % using in the past year) 2. Among 15 to 16 year-old school students 

Tab. 1. Pathophysiological mechanisms of pain in cancer

Pressure on nerve structures Tumors can put pressure on nerves, tissues or organs, which can 
lead to pain [3].

Tissue damage Invasive tumors can lead to tissue damage and degradation, 
which is a potential source of pain [4].

Tissue breakdown Some cancers can induce tissue breakdown processes, which can 
also result in painful conditions [5].

The inflammatory proces Tumors can cause inflammation in the surrounding areas, which is 
one of the factors contributing to the pain [6].

Metastasis Tumors that metastasize to other areas of the body can induce 
pain in these specific areas [7].
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in Europe and United States last month cannabis use was 8% and 15%, respectively. 
[10] 3. Hemp contains more than 500 different chemical molecules, including flavo-
noids, terpenoids, more than 100 different cannabinoids and other bioactive molecules. 
Cannabinoids are believed to play a major role in the biological effects of cannabis. Two 
of them draw particular attention, Delta 9-tetrahydrocannabinol (THC) and cannabidiol 
(CBD) [11]. THC has strong psychoactive and pain-relieving properties, while CBD is 
also believed to modulate pain sensation and has anti-inflammatory and immunomod-
ulatory, anticonvulsant, antiemetic, and neuroprotective effects, while its psychoac-
tive effects are much weaker, and it may even reduce the adverse effects of THC [12].

1.3. Medical use of hemp

Medical cannabis (medical marijuana) is a broad term for the use of hemp for ther-
apeutic purposes. The use of cannabinoids in medicine is increasingly common. Up to 
40% of cancer patients use cannabinoids to treat pain in countries such as Canada and 
Germany [13].

Cannabis for medicinal purposes is available in the form of hemp flower in stan-
dardized THC to CBD ratios. These formulations include Bediol, Bedrobinol, Bedrocan 
and Bedrolite [14]. Also available in some European countries is Sativex, which contains 
1:1 THC/CBD [10]. Among the synthetic cannabinoids used in medicine are dronab-
inol (synthetic THC, Marinol) and nabilone (Cesamet). Among the new drugs approved 
by the FDA is Epidiolex [15].

Cesamet is indicated for severe nausea and vomiting associated with chemo-
therapy in patients over the age of 18, Epidiolex is approved for convulsions in 
Lennox-Gastaut or Dravet syndrome from the age of 2, Marinol for anorexia in AIDS 
patients, and for nausea and vomiting associated with chemotherapy in patients with 
failure of standard therapy. Sativex is indicated for the treatment of spasticity asso-
ciated with multiple sclerosis [16].

Fig. 1. Structural formula of tetracanabidiol and canabidiol
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2.	 Review methods

A search of the PubMed/MEDLINE database was conducted to identify articles 
meeting specific inclusion and exclusion criteria. The database was searched using the 
following keywords: “cancer pain” and ‘cannabis’. The literature search was conducted 
considering studies published with full access to the content, mainly from the last 5 years.

To ensure the quality and relevance of the studies, inclusion criteria were adopted 
including only full-text publications on the topic of cancer pain and the use of cannabis 

Fig. 2. The distribution and functions of CB1 and CB2 receptors
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in its treatment. The exclusion criteria included review articles, systematic reviews and 
meta-analyses to focus only on original studies.

The article selection process identified 40 publications that met the above criteria 
and could be included in further analysis. This ensured that the data collected would 
be up-to-date, based on the latest scientific findings and directly related to the clinical 
problem under study, which is cancer pain management using cannabis.

3.	 Description of the state of the knowledge – Mechanisms of action
3.1. The endocannabinoid system

The endocannabinoid system is a neuromodulatory system that plays an important 
role in response to endogenous and environmental stimuli. It consists of cannabinoid 
receptors CB 1 and CB 2 and also endocannabinoids, or endogenously produced ligands, 
which are responsible for the binding and activation of cannabinoid receptors. [17]

The distribution and functions of CB1 and CB2 receptors are shown in figure 2 [18].

3.2. Endocannabinoids

Anandamide and 2-arachidonoyl sn -glycerol (2-AG) are endocannabinoids that 
are produced in damaged tissues to combat inflammation by activating cannabinoid 
receptors. Anandamide, in a reaction catalyzed by fatty acid amide hydrolase, can be 
broken down to arachidonic acid and ethanolamine [19] or can be directly converted by 
COX-2 into proalgetic prostamides [20]. Anandamide acts in response to inflammation 
and nerve damage, and is responsible for modulating nociceptive signals through acti-
vation of local CB1 receptors. 2-AG has a role in the descending modulation of pain 
occurring during acute stress. Anandamide and 2-AG during tissue injury provide the 
first response to nociceptive signals [21].

A study conducted by Iryna A. Khasabova et al. on a mouse model shows that CB1 
and CB2 receptor agonists exhibit analgesic effects in cancer pain. They demonstrated 
that injection of the CB1 receptor agonist ACPA reduced cancer-related mechanical pain 
hypersensitivity through activation of peripheral CB1 receptors. Injection of the CB2 
receptor agonist AM1241 reduced mechanical pain hypersensitivity in the tumor limb 
through activation of peripheral CB2 receptors. Both substances had efficacy compa-
rable to morphine [22].

There is evidence that CB1 and CB2 receptors are involved in analgesic effects in 
cancer pain. However, more studies involving this issue, particularly studies in a human 
model, need to be conducted.
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3.3. Anti-inflammatory effects of cannabinoids

Cannabinoids, especially CBD, exhibit anti-inflammatory properties. Inflammation 
often accompanies cancer and can contribute to feelings of pain. The anti-inflammatory 
effects of cannabinoids can help alleviate this aspect of pain [18].

The mechanism for the anti-inflammatory effect can be sought in studies showing 
that CBD inhibits the production of nitrite and the expression of the iNOS (nitric oxide 
synthase) protein, which is induced by beta-A [23]. In addition, CBD can inhibit the 
production of chemokines by human B cells and has shown the ability to inhibit T-cell 
responses and reduce the release of bioactive tumor necrosis factor (TNF) [23].

C. D. Verrico et al. also describe a decrease in TNFα levels after CBD treatment. In 
addition, the study showed a decrease in serum levels of the pro-inflammatory factor, inter-
leukin-6, and an increase in levels of interleukin-10, an anti-inflammatory cytokine [24].

Cannabinoids have the ability to affect mast cell receptors, leading to an inhibition 
of the release of inflammatory substances and an increase in the release of analgesic 
opioids. This action aims to relieve inflammation in the body [25].

3.4. Effects on GPR3 receptors

In the context of neuropathic pain after spinal cord injury, Ruiz-Medina et al. found 
that GPR3 knockout mice exhibited hyperalgesia and reduced morphine antinocicep-
tion compared to wild-type mice. These findings show the importance of GPR3 recep-
tors in the regulation of neuropathic pain. [26]

GPR3 receptor may play an important role in mediating the analgesic effects of 
cannabidiol in the context of neuropathic pain and cancer-related pain and anxiety. [27]

The discovery that GPR3 is one of the potential targets for cannabidiol (CBD) 
opens up new possibilities for understanding the mechanisms of action of CBD in pain 
management. CBD is not a potent ligand for GPR3, GPR6 or GPR12, but this finding 
makes it worth researching more potent ligands and applying them in pain treatment. [26]

However, further clinical studies are needed to confirm the efficacy and safety of 
cannabinoids in the treatment of cancer pain.

3.5. Transient receptor potential

CBD activates vanilloid type-1 (TRPV1) and type-2 (TRPV2) channels [35], but 
some synthetic cannabinoids also [28].

The transient receptor potential vanilloid type 1 (TRPV1) channel is present in 
significant amounts at the terminals of pain fibers (C and Aδ fibers) in the skin, dorsal 
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medullary ganglia and central nervous system. When activated, the channel causes an 
influx of ions, especially calcium, into the cell, leading to depolarization and a burning 
pain sensation. This channel responds to pain-causing substances such as capsaicin [29]. 
Unlike capsaicin, however, they activate the channel mainly to a non-expanded state, 
where capsaicin activates it to a state with expanded pores, which causes the sensa-
tion of pain. The effect produced by cannabinoids is also significantly prolonged rela-
tive to capsaicin. Thus, they can more benignly lead to receptor desensitization through 
increased internalization and destruction [30]. In a study in rats, intraperitoneal admin-
istration of CB2 agonists reduced pain intensity regardless of the presence of TRPV1 
channels, while intraperitoneal administration required the presence of TRPV1 to exert 
an analgesic effect, this indicates that TRPV channels play an important role in the 
process of neuropathic pain, but this role has yet to be precisely defined [29].

3.6. Synergism of cannabis with opioids

Opioids are commonly used in the treatment of chronic moderate to severe pain 
[31], but their use carries numerous side effects related to abuse and addiction. [32] In 
order to minimize the adverse effects of these substances, studies have been initiated 
on the synergistic effects of cannabis and opioids. The goal of these studies is to poten-
tially increase analgesic efficacy and reduce the required dose of opioids.

Ziva D. Cooper and colleagues reported on the effects of co-administration of 
opioids and cannabinoids. They used the cold compressor test (CPT) to study the anal-
gesic effects of a combination of oxycodone and smoked cannabis. Cannabis use alone, 
unlike oxycodone, did not increase pain threshold or tolerance. In contrast, the combina-
tion of both substances resulted in an increase in pain threshold and tolerance to values 
exceeding those observed with oxycodone alone [33].

4. Results of clinical trials to date in the use of marijuana for cancer pain

To date, there have been a number of studies examining how marijuana works to 
control cancer pain. One study conducted compared the efficacy of THC:CBD extract, 
THC alone and placebo in patients dealing with incurable cancer-related pain. Results 
after two weeks showed a significant change in the Numerical Rating Scale (NRS) in 
favor of THC:CBD (Sativex) compared to the placebo group. In contrast, no significant 
change was observed for THC alone. There was also no change in the median dose of 
opioid medication or number of doses between treatment groups. However, a higher 
frequency of nausea and vomiting was observed in the THC:CBD group compared 
to the placebo group [34]. The extension study tested THC:CBD oralmucosal spray 
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in patients previously participating in a three-group study. This time, in a two-week 
randomized trial, patients self-titrated the dose of THC:CBD spray or THC spray. The 
results showed that patients using THC:CBD experienced a reduction in pain severity. 
Additionally, patients reported improvements in insomnia and fatigue [35].

Nabiximols was tested on patients with poorly controlled chronic cancer pain. 
Patients received a low, medium or high dose of this formulation for five weeks. The 
results indicated that the number of patients reporting analgesia was higher in the 
Nabiximols-treated group than in the placebo group, especially among the low- and 
medium-dose patients. [36]

In another study, where Nabiximols was used as adjunctive therapy in advanced 
cancer patients with chronic uncontrolled pain, patients self-titrated Nabiximols or 
placebo. Results indicated that Nabiximols was more effective than placebo in terms 
of quality of life. [37]

Despite these positive results, the body of research indicates that there is insuf-
ficient evidence to unequivocally recommend the use of cannabinoid-based drugs as 
a single treatment for cancer pain. There is some evidence to suggest that cannabinoids 
can control cancer pain, but more research is needed in this area.

5. Side effects of cannabinoids

Studies describe side effects, of which one can mention those involving the central 
nervous system and peripheral side effects. The first group includes feelings of euphoria, 
disorientation, decreased concentration, drowsiness, loss of motor coordination, head-
aches and dizziness. The second group, on the other hand, includes symptoms such 
as reduced blood pressure, accelerated heartbeat, pupil constriction, bronchodilation, 
decreased or increased gastrointestinal activity and muscle relaxation [23].

Recurrent multiple sclerosis and urinary tract infections, the occurrence of depres-
sion, schizophrenia are also mentioned as side effects of cannabinoid use. Additionally, 
by virtue of the fact that some cannabinoids (including CBD) are metabolized in the liver, 
they can cause interactions with drugs that alter CYP3A4 or affect liver function [39].

Small amounts of tetrahydrocannabinol (THC), pass into breast milk.
A study by Susan J. Astley et al. found that daily use of cannabis in lactating women 

can cause delayed motor development of the child, but showed no effect on growth and 
intellectual development [40].
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6. Conclusion

Patients with cancer often face feelings of chronic pain, mainly the problem of 
treating this type of pain affects palliative patients. The pathophysiology of cancer pain 
involves various mechanisms, such as pressure on nerve structures, tissue damage, 
tissue breakdown, inflammation and metastasis formation. The treatment of cancer pain 
is based on various strategies, including interventional therapies, causal treatment and 
pharmacotherapy.

The work pays particular attention to the analgesic properties of cannabinoids, 
especially CBD, which also exhibits anti-inflammatory, immunomodulatory, anticon-
vulsant, antiemetic and neuroprotective effects. There is growing interest in the medical 
use of cannabis, especially in the treatment of cancer patients.

The paper also examines the mechanisms of action of cannabinoids, including their 
effects on the endocannabinoid system, endocannabinoids (anandamide and 2-AG) and 
CB1, CB2, GPR3 and TRPV receptors. Studies suggest that cannabinoids may affect 
pain receptors and channels, which may have a role in alleviating cancer pain.

Clinical studies on the use of cannabis in cancer pain show some promising results, 
but there is a need for further research to unequivocally confirm the efficacy and safety 
of cannabinoids in this area.
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Abstract:
Introduction and objective: Pain is often the first symptom of cancer. Effective pain management is key 
to improving the quality of life for cancer patients, especially in advanced stages of the disease. Treatment 
of cancer pain includes interventional therapies, surgery, chemotherapy, radiation therapy and pharmaco-
therapy, including opioids and cannabinoids. Cannabis contains a number of chemical compounds, including 
THC and CBD, which have different therapeutic properties. THC has analgesic and psychoactive effects, 
while CBD has anti-inflammatory, immunomodulatory and analgesic properties, but is less psychoactive.
Review methods: PubMed/MEDLINE databases were searched with entry criteria of „full text” and 
exclusion criteria of „review articles”, „systematic reviews”, and „meta-analyses”, considering studies 
from the last 5 years. The focus was on the keywords „cancer pain”, „cannabis”; eventually 40 publica-
tions were included.
Abbreviated description of the state of knowledge: The study showed that THC extract (Sativex) relieved 
cancer pain more effectively than placebo, while THC alone showed no significant difference. Patients 
using nabiximole experienced less pain and a better quality of life compared to placebo. Despite the posi-
tive results, more research is needed to recommend cannabinoids as a stand-alone treatment for cancer pain.
Summary: In the context of the fight against cancer, proper assessment and treatment of pain are a key 
element in improving the quality of life of cancer patients. Optimal pain management not only provides 
relief from the experience of suffering, but also affects patients; health outcomes, which is particularly 
important in terminal cancer states. Understanding the complexity of the interaction between cancer and 
pain is becoming crucial for effective treatment and improving patients’ quality of life.

Keywords: Cannabis, cancer, pain management, Cannabis, cancer pain, palliative patients

Streszczenie:
Wprowadzenie i cel: Ból jest często pierwszym objawem raka. Skuteczne leczenie bólu jest kluczem do 
poprawy jakości życia pacjentów chorych na raka, zwłaszcza w zaawansowanych stadiach choroby. Leczenie 
obejmuje terapie interwencyjne, chirurgię, chemioterapię, radioterapię i farmakoterapię, w tym opioidy 
i kannabinoidy. Konopie indyjskie zawierają szereg związków chemicznych, w tym THC i CBD, które 
mają różne właściwości terapeutyczne. THC ma działanie przeciwbólowe i psychoaktywne, podczas gdy 
CBD ma właściwości przeciwzapalne, immunomodulujące i przeciwbólowe, ale jest mniej psychoaktywne.
Metody przeglądu: Bazy danych PubMed/MEDLINE zostały przeszukane z kryteriami wejścia „pełny 
tekst” i kryteriami wyłączenia „artykuły przeglądowe”, „przeglądy systematyczne” i „metaanalizy”, biorąc 
pod uwagę badania z ostatnich 5 lat. Skoncentrowano się na słowach kluczowych „ból nowotworowy”, 
„marihuana”; ostatecznie uwzględniono 40 publikacji.
Skrócony opis stanu wiedzy: Badanie wykazało, że ekstrakt THC (Sativex) łagodził ból nowotworowy 
skuteczniej niż placebo, podczas gdy samo THC nie wykazało znaczącej różnicy. Pacjenci stosujący nabix-
imole doświadczali mniejszego bólu i lepszej jakości życia w porównaniu z placebo. Pomimo pozytywnych 
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wyników, potrzebne są dalsze badania, aby zalecić kannabinoidy jako samodzielną metodę leczenia bólu 
nowotworowego.
Podsumowanie: W kontekście walki z chorobą nowotworową właściwa ocena i leczenie bólu są kluczowym 
elementem poprawy jakości życia chorych na nowotwory. Optymalne leczenie bólu nie tylko zapewnia 
ulgę w doświadczaniu cierpienia, ale także wpływa na pacjentów; wyniki zdrowotne, co jest szczególnie 
ważne w stanach terminalnych nowotworów. Zrozumienie złożoności interakcji między rakiem a bólem 
staje się kluczowe dla skutecznego leczenia i poprawy jakości życia pacjentów.

Słowa kluczowe: Konopie indyjskie, rak, leczenie bólu, ból nowotworowy, pacjenci paliatywni




