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Abstract
[bookmark: _Int_B9ggbMBF]Can Cannabinoids increase quality of life and mortality in Glioblastoma and cancer patients?
[bookmark: _Int_z17hJ5PD][bookmark: _Int_WAO3PJDO][bookmark: _Int_CAYGVggx][bookmark: _Int_vEa35APN][bookmark: _Int_waroNIz9][bookmark: _Int_6agSZeVd][bookmark: _Int_MgjLe49W][bookmark: _Int_FJS9fuCw][bookmark: _Int_721i6tCI]Decided to do this review as most cases of glioblastoma are characterized by an increased expression of the cancerous cells' CB2 receptors. This suggests that cannabinoids may be able to treat cancer and either slow its progression or eradicate it completely. THC treatment was shown to shrink glioblastoma tumours in in vitro studies. Despite advancements in standard-of-care treatment, survival in glioblastoma is still poor. To improve their quality of life or overall survival, some patients wish to adopt daily lifestyle modifications to take a more active role in their cancer treatment. To find studies on humans, and ongoing clinical trials, we peruse the available literature via PubMed and Google Scholar. We talk about the most promising health practices for glioblastoma patients using cannabis use, despite the limited clinical trial results available on these subjects.
Background
To determine the mechanisms underlying cannabinoids' actions on metastasis, invasiveness, and tumour progression when used alone or in conjunction with radiotherapy, chemotherapy, or both.
With a median survival time of 14 to 16 months, grade IV glioblastoma multiforme is a fatal condition. Maximum resection followed by adjuvant radio chemotherapy has been the primary treatment for many years; however, survival is only a few months longer. In recent years, there has been an increase in research on cannabinoids, particularly the non-intoxicating cannabidiol (CBD), pointing to their potential as tumour-inhibitors. Nine patients with brain tumours are described sequentially in this case series; All patients received 400 mg of CBD daily in addition to the standard therapeutic strategy of maximal resection followed by radio chemotherapy. Having a median survival time of 22.3 months, with a range of 7–47 months), and all but one patient is still alive as of the submission date of this article. This goes on for much longer than expected. (Likar, R. 2019, pages 5797-5801).
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[bookmark: _Int_DLzKIPYX]Methodology
[bookmark: _Int_WXWMmBeY]PubMed and Web of Science  google scholar were used for a systemic search to find studies on the anticancer effects of natural cannabinoids on glioma cancer cells in vitro and/or in vivo. 

Importance of ethical codes
[bookmark: _Int_6tjwN6Cu][bookmark: _Int_buhX5oVa]To establish the validity of your research, it is essential to follow ethical guidelines when carrying it out and reporting on it.To ensure the safety of a study's participants, the public, and the researcher, you must adhere to regulatory committee-issued ethical guidelines.
[bookmark: _Int_CGepDhmR]This literature review did not consist of any ethics approval as it does not conduct any primary data collection.
[bookmark: _Int_FsFz1kdr]Keywords: Glioblastoma cannabis survival increase, cancer cannabinoids THC  
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Review 
[bookmark: _Int_B3xcLKTN]. A growing number of patients have expressed an interest in including marijuana use in their treatment plans because of the legalization of recreational and medical use of marijuana The neuroprotective, antioxidant, and anti-inflammatory effects of cannabinoids in central nervous system have been detailed in two recent reviews. Additionally, the expression of cannabinoid receptor type 1 (CB1R) and cannabinoid receptor type 2 (CB2R) in gliomas is linked to treatment options. In vitro, cannabinoids, for instance, can prevent apoptosis in astrocytes and oligodendrocyte progenitors; They also play a crucial role in the immune system, particularly CB2R, which suggests that immunotherapy can be used to treat glioblastoma. (Travers S and Litofsky, N.S, 2021, p.533)
Sativa has been found to have 525 natural components that belong to a variety of chemical families.104 of the chemical compounds known as cannabinoids belong to the class of terpenophenolics. Due to its abundance in plant preparations and high potential, THC is the plant's most active component. By binding to the CB receptors and triggering various pathways, THC mimics the endogenous substances 2-AG and anandamide, reducing tumour growth. (Kyriakou, I., Yarandi, N 2021,p.15353)
[bookmark: _Int_AfqtEgWT][bookmark: _Int_Qr3NeXZ3]One study found that inhaling CBD could alter the dynamics of TME by repressing P-selectin, apelin, and interleukin (IL)-8, as well as by blocking an important immune checkpoint called indoleamine 2,3-dioxygenase (IDO).Besides that, CBD increased the expression of the cluster of differentiation (CD) 103 protein, indicating enhanced antigen presentation, enhanced CD8 immune responses, and decreased the tumour's innate lymphoid cells. Overall, the findings suggest that inhaled CBD may play a therapeutic role as an efficient, safe, and simple treatment option for GBM. It may also have significant effects on the cellular and molecular signalling of TME, which calls for additional investigation. ( Khodadadi, H 2021)
[bookmark: _Int_5Mz8vuSS]Six patients used therapeutic cannabis during TP1.With a median of 25.4 months since diagnosis, five patients are still alive. Seven of the patients were men, with a median age of 53 (range: 17–74).Nine patients used therapeutic cannabis during TP2.Six patients are alive today (median survival time of 8.8 months from diagnosis).The average age of the nine patients was 65, with a range of 50 to 78.When compared to low or palliative use, therapeutic cannabis use was associated with increased OS at one year (80% vs. 74%, p=0.03) and at two years (73% vs. 65%, p=0.002) among the 23 CT MMP patients. There were no significant side effects from the therapeutic cannabis treatment Cannabis therapy can be incorporated into GBM standard of care treatments. According to our data, Surviving might be beneficial. Additional studies on cannabis are required.MC treatment does not increase glioblastoma multiforme patients' chances of survival. For the improvement of quality of life (QoL) measures, such as sleep and anxiety, that may be impacted by standard glioblastoma multiforme treatment, MC may be considered a complementary therapy. To learn more about these connections, we need placebo-controlled, randomized studies with an emphasis on enhancing glioblastoma multiforme patient quality of life and survival rates. (Bargnes et al., 2021)
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[bookmark: _Int_NlBpANyd][bookmark: _Int_9bD1Rzox][bookmark: _Int_be6rA7vg][bookmark: _Int_PBFFTmMR][bookmark: _Int_jST0pOgH]For thousands of years, cannabis species have been used as medicines; The plant has not been widely available for medical use since the 1940s.However, patients are now able to obtain the botanical for therapeutic purposes in an increasing number of jurisdictions. Cannabis may offer several advantages to cancer patients, particularly in the management of symptoms. Anorexia, nausea, and vomiting caused by chemotherapy, pain, insomnia, and depression can all be treated with cannabis (Abrams D.I, 2016, pp 8-14).
[bookmark: _Int_DRJTJE7m][bookmark: _Int_QUk7KbYZ]Cannabis occupies a peculiarly politicized position among alternative cancer treatments. Some people hail it as a suppressed panacea, while others decry it as a psychotic and illegal drug. In the middle, there is growing acceptance of the plant's ability to effectively alleviate pain and nausea, as well as tentative suggestions of increasing the effectiveness of treatments like chemotherapy and taking direct action to stop tumour cells from growing in many ways. The doctor is immediately placed in a vulnerable position because they are legally prohibited from advocating for its use, but they are professionally obligated to alleviate suffering to the best of their abilities. (Cathcart P et al 2015, pp.1291-1292).
Numerous studies in recent years have shown that cannabinoids like cannabidiol (CBD) and 9-tetrahydrocannabinol (THC) have significant cytotoxic effects on GBM in cell culture and animals used in experiments. Preclinical studies also showed that treating GBM with cannabinoids, TMZ, or radiation was more effective against brain cancer cells than against cells that were not transformed. (Ivanov, V.N, 2020, pp.1-17).
[bookmark: _Int_TOPeprZX][bookmark: _Int_0G8rAAuk][bookmark: _Int_DNeqcgwu][bookmark: _Int_DtbWBvjm][bookmark: _Int_ojP77r70][bookmark: _Int_kEkjjWpm]Seven of the 15 patients have survived for at least 24 months, or 46.7%, and four, or 26.7%, for at least 36 months. This has been reported more than twice before in the literature is a well-supported co-medication that prolongs the survival of patients with glioblastoma multiforme. Currently, the mean overall survival is 24.2 months. ( Likar, R., Koestenberger, M., Stutschnig, M. and Nahler, G., 2021, p.77).
[bookmark: _Int_q2mtnX9V]Patients with cancer, such as those with glioblastoma multiforme (GBM), the primary brain cancer that is the most common and aggressive, are increasingly turning to cannabis and its derivatives. Clinical and safety data are lacking, despite promising preclinical data suggesting potential anti-cancer effects for cannabinoids in GBM. (Doherty, G.J. and de Paula, B.H., 2021, p.1341-1343).
[bookmark: _Int_4XmsipsF][bookmark: _Int_PUlWqryH] Cannabinoids can also cause cell cycle arrest, which stops tumour cells from growing, in addition to killing tumour cells directly. For instance, when GBM cells are subjected to treatment with THC and/or CBD, the population of cells in the G0-G1 phase, G2-GM phase, and S-phase decreases. (Dumitru, C.A., Sandalcioglu, I.E., and Karsak, M., 2018, p.159).
[bookmark: _Int_vHu0FJH6]In glioma cells, cannabinoids alter intracellular signalling pathways and the endoplasmic reticulum stress response. Through the induction of apoptosis and inhibition of glioblastoma angiogenesis, those exert antitumor effects. (Hashemi, F., Hashemi, M. and Zali, A.R., 2016, pp.138-143).
[bookmark: _Int_Ex7zPEwi][bookmark: _Int_dwBVLjH0][bookmark: _Int_B9UV0zhH][bookmark: _Int_GyPF7ijk][bookmark: _Int_HxhdPCxU]Supportive care for patients with life-threatening illnesses and symptom management are related to palliative care. It focuses on reducing physical, emotional, and psychological suffering to improve both the quality and length of one's remaining life. Drug safety over the long term is also important. Since the early 1970s, palliative effects of Phyto cannabinoids on cancer patients' pain, mood, appetite, and nausea and vomiting caused by radiation or chemotherapy have been studied. ( Likar, R. and Nahler, G., 2017,pp.151-160).
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[bookmark: _Int_yPEqShwe][bookmark: _Int_3os8Hvaj][bookmark: _Int_lzVblfsB]Cannabinoid therapies, also known as medical marijuana (MM) and consisting of marijuana and products containing cannabidiol (CBD), may be a useful complement to steroid therapy and palliative care to enhance symptom management. Analgesia, muscle relaxation, sedation, mood enhancement, appetite stimulation, and antiemesis are potential uses for cannabis in glioma patients. Additionally, cannabinoid therapies may be able to increase patient compliance with life-extending treatments and improve patient quality of life. (Reblin, M.,2019, pp.1202-1207).
In preclinical and clinical studies, it has been seen that cannabinoids have antitumor effects, altering the growth, invasion, and angiogenesis of cancer cells, which could be an advance in the prognosis of this tumour. An increase in endogenous cannabinoid levels has been seen in patients with glioblastoma as well as increased expression of cannabinoid receptors. (Balsa Pena, M., 2020).
[bookmark: _Int_9jMtGRck]The human body's endocannabinoid system (ECS) is regulated by a group of chemicals known as cannabinoids, that cling to receptors they can be produced naturally by the body, artificially, or from the Cannabis sativa plant. L. Over the past few decades, research has shown that the ECS is a cellular communication network that is necessary to keep multiple biological functions and the body's homeostasis running smoothly. In fact, it has been demonstrated that cannabinoids have an impact on a wide range of biologic effects, such as memory, pain, reproduction, bone remodelling, and immunity, to name a few. Given these broad physiological effects, it should come as no surprise that changes in the ECS have been found in a variety of diseases, including cancer. Various nations have granted approval for the medical use of cannabis for a variety of human conditions in recent years. However, the use of these substances, particularly as cancer treatments, is still up for debate. Cannabinoids have been shown to be effective against a variety of cancers, including adult brain cancer, breast cancer, melanoma, and lymphoma. (Andradas, C 2021, p.157).
[bookmark: _Int_a183vkZU]one of the main components of the Cannabis sativa plant is cannabidiol (CBD). Medical cannabis is popular among cancer patients, according to surveys' CBD is one of the main components of cannabis, but unlike tetrahydrocannabinol (THC), the other main Phyto cannabinoid, it does not cause intoxication. According to research, the CBD may have the potential to treat cancer, as well as the signs and symptoms of cancer and its treatment CBD may target many of the pathways involved in the cancer pathogenesis, according to preclinical research... (O’Brien, K., 2022, p.885).
[bookmark: _Int_vywEwP6H]About 40% of people will develop cancer at some point in their lives. The most usual form of cancer treatment, chemotherapy, is frequently ineffective or comes with an extensive list of debilitating side effects, such as weight loss, nausea, insomnia, and anxiety. Cannabinoids and terpenes, two components of cannabis extracts, may be used alongside chemo drugs to shrink tumours and offer a potential alternative for managing side effects. The so-called endocannabinoid system (ECS), which works in our bodies to keep homeostasis, is influenced by cannabinoids' helps tissues grow in a healthy way and controls many processes in our bodies. If it is out of balance, it can cause diseases like cancer. We will talk about the ECS's role in carcinogenesis and the use of cannabis extracts and their components in primary and secondary cancer care in this review. Many cancer patients may live longer if they are aware of the use of cannabinoids in cancer treatment. (Cherkasova, V., Wang, B., Gerasymchuk, M., Fiselier, A., et al,2022, p.5142).

Page 5


[bookmark: _Int_Q8J2iukq]Among all brain cancers, glioblastoma, an aggressive form, has the lowest life expectancy. Chemotherapeutic strategies that are used to stop cancers from growing and spreading are limited because they regulate a variety of signalling pathways. Due to these diverse mechanisms' pathological and drug-evading capabilities, chemotherapeutic sensitivity has developed. To improve glioblastoma response to treatment and recovery, it is essential to identify and investigate strategies or treatments that can overcome such refractory obstacles. A wide range of bioactive compounds can be found in medicinal herbs. These compounds have the potential to initiate aggressive brain cancers, regulate immune responses and anti-cancer mechanisms to aid in cancer elimination, and cause cell death. (Datta, S., Luthra, R. and Bharadvaja, N., 2022, pp.2367-2384).
[bookmark: _Int_QLjtyB3Q][bookmark: _Int_U5w8P1gG][bookmark: _Int_EB98ePSR]A growing number of paediatric patients even though there are few studies, are seeking relief from symptoms through cannabis or cannabinoids. The American Academy of Paediatrics has not endorsed Cannabis and cannabinoid use due to concerns about how the brain grows. However, physicians treating cancer patients in the United States who recommend medicinal Cannabis do so primarily for symptom management. Integrative, (P.D.Q., 2011).
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 Findings 
	Author(s). Date
	Aim of paper
	Type of study
information
	Key findings and conclusions
	[bookmark: _Int_rMtUxBhS]Strengths & weaknesses links to sources

	(Likar 2019)





(Travers, S. and Litofsky, N.S., 2021).





(Kyriakou, I., Yarandi, N 2021)





( Khodadadi, H 2021)
















	[bookmark: _Int_NQQT06WP]Investigation of cannabis effects for glioblastoma 










[bookmark: _Int_lDjt56BW]To investigate components in the chemicals of cannabinoids



Response to immune system








	Qualitative literature review




Qualitative







Qualitative






Qualitative









	Co supported with medication




[bookmark: _Int_wIJiuMPK]Neuro chemical findings suggest cannabinoids has some positive effect on the immune system.


[bookmark: _Int_9ExqnRQd]THC mimics endogenous substances 2-AG and anandamide, reducing tumour growth

Enhances CD8 immune responses








	[bookmark: _Int_J0H3KEbX]Correlation does not mean cause may be other variables at play.

Empirical support due to the scientific method used allowing for cause and effect to be established. Legalization.

THC is the plants most active ingredient




[bookmark: _Int_wipfBCbl]May have significant effects on the TME's cellular and molecular signalling, in addition investigation is needed.
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	Authors(s) date
	Aim of paper
	Type of literature review
	Key findings and conclusions
	Strength and weaknesses links to source

	(Bargnes et al, 2021)



(Andradac, C et al, 2021)






(Reblin, M et al,2019)










(Abrams D.I, 2016)







(Cathcart P et al 2015)
	Patient study survival review



[bookmark: _Int_rOGKIsmY][bookmark: _Int_6gPiPaBd]To determine the role of cannabinoids as anti-cancer agents















[bookmark: _Int_QA01sQgP]Benefits of cannabis for cancer patients






How it increases the effectiveness of treatments like chemotherapy
	[bookmark: _Int_A3Xe2Tap]Quantitative review retrospective cohort study

qualitive







Qualitive










Qualitative









[bookmark: _Int_Cde2ZjsM]Qualitative
	According to their data there may be a benefit survival

[bookmark: _Int_nKIeE4nP]Cannabinoids have shown to be effective against a variety of cancers


the use of cannabinoid therapies could be effective in improving quality of life and compliance or adherence with life-extending treatments 

For the cancer patient, cannabis has several potential benefits, especially in the management of symptoms.


acceptance of the plant's ability to effectively alleviate pain and nausea,


	Study showed increase in survival but warrants further investigation
[bookmark: _Int_gy0fZifo]Various nations have granted approval for cannabis for cancer treatment but still up for debate
More research needed









an increasing number of jurisdictions are making it possible for patients to obtain the botanical for medicinal use.

The doctor is immediately placed in a vulnerable position because they are legally prohibited from advocating for its use
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	Authors(S) date
	Aim of paper
	Type of literature review
	Key findings and conclusions
	Strengths and weaknesses and link to sources

	(O’Brien, K., 2022)





(Dumitru, C.A., Sandalcioglu, I.E. and Karsak, M., 2018).




(Balsa Pena, M., 2020)














(Hashemi, F., Hashemi, M. and Zali, A.R., 2016)

	Cannabidiol (CBD) in Cancer Management







[bookmark: _Int_GB4YVLcE]How cannabinoids can cause cell cycle arrest







If cannabinoids have antitumor effects












cannabinoids alter intracellular signalling pathways and the endoplasmic reticulum stress response.
	[bookmark: _Int_eikvLrTD]Qualitative









Qualitative










Qualitative














Qualitative
	CBD may target many of the pathways involved in the cancer pathogenesis, according to preclinical research

when GBM cells are subjected to treatment with THC and/or CBD, the population of cells in the G0-G1 phase, G2-GM phase, and S-phase decreases.

In preclinical and clinical studies, it has been seen that cannabinoids have antitumor effects, altering the growth, invasion, and angiogenesis of cancer cells, which could be an advance in the prognosis of this tumour.



	More preclinical research needed



















cannabinoids inhibit tumor growth and promote tumor invasion.
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	Authors(S) date
	Aim of paper
	Type of literature review
	Key findings and conclusions
	Strengths and weaknesses and link to sources

	( Likar, R. and Nahler, G. 2017).







(Cherkasova, V., Wang, B., Gerasymchuk, M., Fiselier, A., et al  2022).


(Datta, S., Luthra, R. and Bharadvaja, N., 2022)


	Palliative effects of Phyto cannabinoids









Use of Cannabis and Cannabinoids for Treatment of Cancer.








to identify and investigate 
	[bookmark: _Int_SGHoHtJU]Qualitative











Qualitative








Qualitative
	[bookmark: _Int_kgbAe3Ev]It focuses on reducing physical, emotional, and psychological suffering to improve quality and length of life.


Many cancer patients may live longer if they are aware of the use of cannabinoids in cancer treatment


These compounds have the potential to initiate aggressive brain cancers, which control immune responses and anti-cancer mechanisms to help get rid of cancer, kill cells.



	








to identify and investigate strategies or treatments that can get around problems that keep coming back.
compounds that control immune responses and anti-cancer mechanisms to help get rid of cancer and kill cells have the potential to start aggressive brain cancers.
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Conclusion
[bookmark: _Int_IxfgFMmo][bookmark: _Int_4cg2UkOy][bookmark: _Int_HpnapTKU][bookmark: _Int_aIWeSF4l][bookmark: _Int_pseycSaf][bookmark: _Int_3tbc24SB][bookmark: _Int_bHbDdnP6][bookmark: _Int_zg0lNR1P][bookmark: _Int_IrxHbks1][bookmark: _Int_gaJueQMM]In conclusion, there has been some evidence that suggests that cannabinoids can improve the life quality and expectancy of those suffering from glioblastoma such as Likar who found that cannabinoids were associated with an increase in life expectancy up to 24 months. However, there has been little research into this area, so conclusions drawn are not empirically supported, although it is undeniable that cannabinoid's do influence those suffering from glioblastoma, for example how cannabinoids increase the appetite of those who consume which strengthens their immune system and gives them better odds at survival and also These compounds found in cannabinoids have the potential to initiate aggressive brain cancers, which control immune responses and anti-cancer mechanisms to help get rid of cancer, kill cells Legalization is also an issue.
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