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Abstract 

Introduction: Multiple Sclerosis (MS) is a chronic autoimmune disease of the central nervous 

system, marked by inflammation, demyelination, and neurodegeneration. It severely impacts 

quality of life with symptoms like spasticity, pain, and cognitive impairment. Conventional 

treatments often fail, necessitating alternative therapies. 

Purpose: This review evaluates the efficacy and safety of cannabis extracts in treating MS, 

enhancing understanding of their benefits and limitations. 

State of knowledge: Studies suggest that cannabinoids may alleviate MS symptoms, 

particularly spasticity and pain. Clinical trials have shown significant reductions in muscle 

stiffness and pain, along with improved sleep quality. Meta-analyses, by Whiting et al. and 

Cochrane, support these findings but highlight the risk of side effects, which may limit long-

term use. Additionally, research on animal models and in vitro studies indicate that 

cannabinoids may have neuroprotective and immunomodulatory properties, potentially 

reducing neuroinflammation and demyelination. 

Conclusion: Cannabinoids exhibit potential as a complementary therapy for managing MS 

symptoms, especially spasticity and pain. However, evidence is mixed, with some studies 

showing limited efficacy and considerable risk of side effects. More long-term, high-quality 

studies are needed to fully understand the therapeutic potential and safety profile of 

cannabinoids in MS treatment. Despite the challenges, the growing availability and changing 
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legal status of medical cannabis suggest it could be a viable option for some patients, provided 

its use is carefully monitored and adapted to individual needs. 

 

 

Keywords: multiple sclerosis; Cannabis; cannabinoids; neuropathic pain; spasticity; 

therapeutic strategies 

 

 

 

 

Introduction and purpose 

 

Multiple sclerosis (MS) is an autoimmune condition that occurs in the central nervous 

system (CNS). MS impacts approximately 2.3 million individuals globally, especially young 

adults 1. It involves chronic inflammation with demyelination and multifocal damage 

particularly in white matter but also in gray matter. This process leads to neurodegeneration 

and disability as the disease progresses. Several researches state that permanent axonal 

deterioration appears even in the early stages of MS, before the very first symptoms could be 

visible to the patient and physicians 2 3.  

 

Etiopathogenesis  

 

The etiopathogenesis of multiple sclerosis is still unknown. Like other autoimmune 

disorders, in MS, autoreactive myelin-specific T-lymphocytes play a crucial role. These T cells 

activate an inflammatory cascade that damages surrounding structures, resulting in the 

formation of the typical plaques seen in MRI images 4 5. Certain scientific research shows with 

the strongest indications that Epstein-Barr virus, infectious mononucleosis and smoking are 

associated with MS 6. Significant genome-wide association research (GWAS) submits 

information about the genetic ground of this disease. With great possibility, HLA-DRB1 in the 

Class II region of the histocompatibility complex (MHC, 6p21.3) could be important in the 

etiology developing MS, particularly in early adulthood 7. 
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Characteristic symptoms and diagnosis 

 

In MS, several characteristic symptoms occur. They include spasticity and muscular 

contractions, tremor, ataxia, persistent neuropathic pain, bladder issues or cognitive impairment 
8. These manifestations (especially spasticity) frequently cause significant discomfort due to 

pain, decreased mobility, and disruption of daily activities, including the quality of sleep 9. 

Making a definitive diagnosis presents a challenge even for very experienced clinicians and 

requires a series of additional tests. Magnetic resonance imaging (MRI) and 2010 McDonald 

criteria serve as a crucial clinical instrument. The identification of MS can be additionally 

supported by test results such as prolonged latency of visual evoked potentials and unmatched 

oligoclonal IgG bands in the cerebrospinal fluid (CSF).  

 

Phenotypes of the disease 

 

Determining the primary phenotypes demands analysis of the disease activity. It is 

determined by clinical relapses or characteristic lesions identified in MRI scans, along with the 

evaluation of continuous disability progression. The most frequent occurring type of MS is 

clinically isolated syndrome (CIS)- shows up in 80% of MS patients. This form of the disease 

can proceed to relapsing remitting MS (RRMS). Subsequently, in the spectrum of the MS, the 

following type will be Progressive Disease. Depending on the time of gradual increase in 

disability, we can divide it to two groups: starting from the beginning- primary progressive MS 

(PPMS) or after receiving a diagnosis of RRMS- secondary progressive MS (SPMS) 4 10. 

Both kinds can be active or not active. 

 

Expanded Disability Status Scale (EDSS) 

 

Among the methods used to evaluate various clinical parameters in patients with 

multiple sclerosis is the Expanded Disability Status Scale (EDSS). It is commonly utilized to 

assess the grade of disability in MS patients. The following scale evaluates the functioning of 

the central nervous system, sensory and vision disturbances, gastrointestinal and bladder 

dysfunctions, and cognitive functionality. Scores scope from 0 (no abnormalities in the 

neurological examination) to 10 (death due to MS) 11 12. 
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Current treatments and their limitations 

 

Treatment methods in MS can be separated into three groups including acute relapse 

management, disease-modifying treatments (DMTs) and symptomatic treatments. Their 

effectiveness is constrained by their toxicity and coexistent side effects. 

In the first group of agents, the most popular are corticosteroids. To manage acute MS relapses, 

high doses of methylprednisolone are recommended. The main challenge to take care of a 

relapse is to estimate if it is a genuine relapse or possibly, a worsening or fluctuation caused by 

an already existing demyelinating lesion 13. Corticosteroids can help reduce inflammation and 

shorten the duration of relapses. If the episode of relapse is especially severe or progressive 

rapid plasma exchange is a helpful tool. Non-medical interventions in the form of physiotherapy 

could be additionally used. 

Another group represents disease-modifying treatments (DMTs). These therapies are 

crucial for managing MS long-term and include a range of options like beta-interferons, 

glatiramer acetate, mitoxantrone, teriflunomide, fingolimod, dimethyl fumarate and 

monoclonal antibodies such as natalizumab or alemtuzumab. The choice of DMT often depends 

on the severity, the specific characteristics of the clinical type of disease and patient preferences. 

They are typically prescribed based on NICE criteria, which consider factors like frequency of 

clinical relapses, MRI findings and the level of disability. DMTs alter the disease's progression 

by modulating the immune system. Their anti-inflammatory effect decreasing the relapse 

frequency, slowing the accumulation of lesions seen in MRI scans and sometimes slightly 

improving disability 14. They could be considered disease-modifying treatments (DMT) when 

administered in the right dosage 15.  

There have been notable advancements in DMTs in recent years, nevertheless none of 

the current treatments effectively stop or eliminate symptoms associated with MS 16.  

The most alarming adverse event is related to the application of natalizumab. This humanized 

monoclonal antibody targets VLA-4 integrin, preventing leukocyte migration across the blood-

brain barrier. Regrettably, this can cause activation of the John Cunningham virus (JCV) which 

leads to progressive multifocal leukoencephalopathy (PML). This virus is frequent in society, 

possibly detected in about 50% of the population. The risk factors for developing progressive 

multifocal leukoencephalopathy (PML) are among others: over 2 years of treatment using 

natalizumab and prior chemotherapy or immunosuppressive therapy. These considerations can 

increase the risk of developing PML to 1 in 200 or even higher. 
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Life-threatening side effects of intravenous mitoxantrone administration include 

cardiovascular events and acute myelogenous leukemia. While treated with alemtuzumab it is 

possible to develop acute cytokine release syndrome manifested by fever, hypotension, 

diarrhoea, nausea, rash and headaches. Another noteworthy adverse effect in the case of utilized 

interferon beta 1b is a possibility that the immune system will start producing its own 

neutralizing antibodies to this drug. Other selected side effects of conventional treatment 

include liver damage, endocrinopathy, lymphopenia, adverse reactions in place of injection, 

hair loss, depression, flu-like signs, infections 4. 

Presently, the available methods of symptomatic treatment include both pharmaceutical 

and non-pharmaceutical options. The primary strategy focuses on eliminating underlying 

causes, managing trigger factors, and using available treatments until relief is attained 4 17 18 19. 

The specific symptoms of MS patients and their sample treatment are presented in the table 

below. 

 

Symptoms of MS Sample treatment 

Fatigue Amantadine 

Cognitive impairment, mood changes Antidepressants 

The urinary track -urgency 

-nocturia 

-Oxybutynin 

-Desmopressin 

Sexual dysfunction Sildenafil, alprostadil 

Neuropathic pain Gabapentin, pregabalin, amitriptyline 

Muscle spasticity Baclofen, tizanidine 

Tremor, ataxia Propranolol, levetiracetam 

Constipation Osmotic stimulants laxatives 

Fecal incontinence Loperamide 

 

Figure 1 The specific symptoms of MS patients and their sample treatment  4. 
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Cannabinoids and the endocannabinoid system 

 

Recently, the Cannabis plant has been causing numerous discussions in the medical 

world. It is known for its entertaining properties especially in varieties such as hemp, cannabis 

or marijuana which could appear in forms of cigarettes, hash pipes and sweets like brownies. 

Surprisingly, an increasing number of scientific studies are providing information about its 

potential usage as a treatment for various diseases.  

This unique plant includes over 560 identified components, predominantly consisting 

of phytochemicals and terpenoids. The most noteworthy species of the cannabis plant, 

belonging to the Cannabaceae family are Cannabis sativa, Cannabis indica, and Cannabis 

ruderalis 20. 

In C. sativa the major psychoactive component is called Δ-9-tetrahydrocannabinol (D9-

THC) but it has a higher ratio of cannabidiol (CBD) to THC. Inversely occurs in C.indica 8 21 
22 23. CBD is the prominent non-psychoactive cannabinoid found in significant quantities in the 

leaves and flowers of the Cannabis Sativa plant 24. It does not lead to psychosis, instead it  

affects pharmacologically on pain and spasticity 25. Cannabidiol demonstrates promise in 

relieving symptoms associated with multiple sclerosis (MS) such as spasticity, inflammation, 

fatigue and depressive episodes, also helps patients increase their ability to move 26 27. Further 

potential applications of CBD are currently being investigated in subsequent studies, focusing 

on its use as an agent for depression, psychosis, and anxiety. Encouraging are also first reports 

about CBD anticancer effect 28. A crucial aspect of cannabinoid compounds is the entourage 

effect, where in the components in cannabis demonstrate greater efficacy when working 

together compared to when they are isolated 29. This mainly concerns the interplay between 

terpenoids and phytocannabinoids present in the plant essence. 

The endogenous cannabinoid system, comprising CB1 and CB2 receptors, is the 

mechanism through which cannabinoids exert their influence. It regulates biological processes, 

including memory, pain sensation, anxiety and food intake 30. CB1 and CB2 are binds to 

adenylyl cyclase negatively and mitogen-activated protein kinase positively via the Gi/o protein 
31. 

Pathways of the endocannabinoid system are typically activated when endogenous 

cannabinoids (endocannabinoids) such as Anandamide (AEA) and 2-Arachidonoyl Glycerol 

(2-AG) bind to the CB1 and CB2 receptors 32. CB1 and CB2 are located in the central and 

peripheral nervous systems and also occur in immune system 33. CB1 receptors are discovered 



 
 
 
 

9 
 

largely in nerve endings in the central nervous system and certain peripheral tissues. They 

interact with a specific type of calcium and potassium channel. Due to their inhibition of ways 

that conduct pain in the brain and spinal cord, the CB1 receptors’ primary function is to block 

neurotransmitter release. So, they play a significant role in mediating and relieving pain 8. CB2 

receptors are primarily found in immune cells, where they regulate cytokine production and the 

migration of immune cells 34. CBD additionally affects the non-cannabinoids receptors GPCRs 

and ion channels. The modulation of these receptors determines pain management and reduces 

inflammation 8. Moreover, cannabinoids have an affinity to opioid and serotonin receptors. Due 

to this, THC can be utilized to treat neuropathic and chronic pain, demonstrating anti-nausea 

and anti-inflammatory features. The combined effect of THC and CBD is beneficial because of 

their different modes of action 35. They also can be a solution to persistent spasticity through 

CB1 receptors in the brain 36. Enhanced secretion of endocannabinoids results in activation of 

CB1 receptors which, by limiting neurotransmitter release from presynaptic nerve terminals, 

decreases excessive neuronal excitability. Presumably this effect offers neuroprotection for the 

CNS 37.  

 

The state of knowledge   

 

According to some studies on experimental PC12 cells, scientists have found that 

activating CB2 receptors decreases the secretion of TNF-α and oxidative reactive oxygen 

species (ROS) 38. Another group of researchers employed experimental autoimmune 

encephalomyelitis (EAE) evoked by myelin oligodendrocyte glycoprotein (MOG) in C57BL/6 

mice, in the role of the model of multiple sclerosis. These studies have shown that CBD reduces 

the migration of T-cells and the activation of microglial cells, resulting in neuroprotection and 

immunomodulation of CNS in animal MS patterns and human cells tested in vitro. Studies in 

EAE have shown that CBD can effectively reduce the severity of symptoms, modulate immune 

responses, and protect against neuroinflammation and demyelination 24 28 39. 

The review and meta-analysis performed by Whiting and partners highlighted that 

cannabinoids have a limited but potentially useful role in managing certain MS symptoms, 

particularly spasticity and pain. Regrettably, there is an increased risk of tolerable adverse 

effects, possibly leading to treatment discontinuation 40.  
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Lakhan et al chose to analyze 6 studies in terms of effectiveness in treating spasticity in MS 

patients using cannabis extract. Despite differences in used outcome measures, a consistent 

trend showing decreased spasticity in patients who received treatment 41. 

A Phase III clinical trial called Multiple Sclerosis and Extract of Cannabis (MUSEC) 

was conducted to explore the effects of a standardized oral cannabis extract on providing 

symptomatic relief for persistent muscle stiffness and pain in adult patients with stable MS. The 

rate of relief from muscle stiffness was significantly higher in the Cannabis extract group 

compared to placebo at 12 weeks. Similar positive effects were noted for body pain, muscle 

spasms, and sleep quality 9.  

The Cochrane review evaluates the effectiveness of cannabinoids, particularly focusing 

on spasticity and pain in people with multiple sclerosis (MS). Due to Cochrane studies, 

cannabinoids could be potentially beneficial in treatment of neuropathic pain. The evidence 

indicated that significantly more people treated with Nabiximols (one of the pharmaceutical 

agents contains cannabis) reported a reduction in spasticity compared to those receiving a 

placebo 42.  

Furthermore, there is physiological evidence from at least one animal study supporting 

the anti-spastic properties of cannabinoids 43. 

According to one academic work, cannabinoids showed a minor improvement in managing 

symptoms of bladder dysfunction 40. Moderate-certainty evidence suggests that cannabinoids 

likely increase the number of patients reporting an improvement in their overall health status. 

At this point, treatment with cannabinoids likely results in a greater number of people 

experiencing noticeable improvement 42.  

Retrospective study conducted by Michelle M. et al examined the effects of medical 

cannabis on symptoms in MS patients at a neurology outpatient center, analyzing data from 141 

patients. After starting medical cannabis treatment, patients reported substantial improvement 

in MS symptoms, with 72% experiencing pain relief, 48% noting reduced spasticity and 40% 

seeing better sleep quality. Additionally, there was a notable decrease in the use of opioids 

following the initiation of using this medication. In case of adverse effects, most often reported 

was fatigue, in 11% of patients 44. 

In studies utilizing an animal model of MS, the non-selective agonist for cannabinoid 

receptors (WIN55, 212-2) inhibits the entry of white blood cells into the central nervous system 
45 and improves the course of the disease 46. There is compelling evidence supporting the 

therapeutic potential of cannabinoids in animal models of MS.  
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The study by Chiurchiù et al demonstrated the beneficial effects of externally 

administered endocannabinoids, phytocannabinoids, and synthetic cannabinoids in alleviating 

motor symptoms and improving disease outcomes by reducing neuroinflammation 47.  

Surprisingly, there’s a suggestion that CBD exhibits an antidepressant-like effect in animal 

models, with its efficacy depending on the dosage 48.  

 

Medications with cannabis extract 

 

Products available on the market containing in their composition cannabis: 

1. Nabiximols- generic name Sativex. It is an oromucosal spray with a 1:1 ratio of THC 

and CBD. Nabiximols contains THC, CBD, other cannabinoids and terpenoids dissolved in 

ethanol in the appropriate proportions. To avoid psychoactive effects that appeared while 

smoking cannabis, the preferred route of administration is via oromucosal spray 8. The 

combined effect of THC and CBD is beneficial because of their different modes of action 35. 

Applying nabiximols provides improvement in symptoms like spasticity, neuropathic pain, 

sleep and has minimal impact on HRQoL 8. In the treatment of MS-related tremors and ataxia 

it does not fulfill its therapeutic role, just as in the case of disability and progression 

assessment 49 50. Sativex is authorized in Poland for alleviating symptoms in adult patients 

experiencing moderate to severe spasticity caused by MS 51. 

2. Dronabinol is marketed under the same generic name and is accessible in 3 doses as 

an oral capsule. Dronabinol first appeared for chemotherapy-induced vomiting and nausea 

treatment. Moreover, was used in anorexia and weight loss in AIDS patients 8. Dronabinol 

proves to be effective and safe in pain management in MS patients in long-term treatment 52. It 

may also have a positive impact on difficulties in sleeping 8. According to the CAMS trial, 

dronabinol does not rectify bladder symptoms in MS patients 53.  

3. Nabilone primary was approved by FDA as an alternative for the treatment of 

chemotherapy-induced vomiting and nausea. Additionally, it was utilized as Parkinson’s 

disease medication, neuropathic and chronic cancer pain. It is found to be effective in 

decreasing spasticity, pain, enhancing bladder functioning and quality of life in MS patients 8 
15. In one research, authors mentioned ongoing study about evaluating the effectiveness of 

Nabilone in treating acute pain in people with inflammatory bowel disease 15. 
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Adverse effects and safety concerns 

 

The most common adverse effects occurring in mild to moderate severity of using 

cannabis products are dizziness, fatigue, dry mouth, weariness and gastrointestinal disturbances 
8. No serious adverse events leading to discontinuation were reported, indicating a good 

tolerance profile. The occurrence of side effects is based on the dosage of cannabis required to 

effectively reduce one of the primary symptoms of MS- spasticity 41. Research on medical 

marijuana indicates that THC can cause adverse effects at relatively low doses (15-30 mg). In 

contrast, CBD can be administered in much higher doses, up to several hundred milligrams, 

without the need to discontinue treatment due to side effects 40 54 55. Surprisingly, it was 

concluded that the majority of reported adverse drug reactions were not associated with use of 

cannabis as medication 56. 

Acute cannabis use can lead to negative effects such as hyperemesis syndrome, poor 

coordination and performance, anxiety, suicidal thoughts or tendencies, and psychotic 

symptoms. Long-term use may result in mood disturbances, worsening of psychotic disorders, 

cannabis dependency, withdrawal symptoms, cognitive impairments, and cardiovascular and 

respiratory issues 57. The effects discussed above mainly relate to the recreational use of 

cannabis. Regarding the medical application of this substance, repeated studies have 

consistently demonstrated that high doses (up to 1,500 mg per day) and prolonged usage are 

well tolerated by humans 54. Moreover, there's evidence suggesting that CBD could mitigate 

the adverse psychoactive effects of THC, while also augmenting its beneficial therapeutic 

effects 41 58.  

In a recent epidemiological study conducted by Piper et al, it was revealed that among 

individuals who regularly used opioids, more than three-quarters (77%) reported a reduction in 

their opioid consumption since initiating cannabis use 59.  

The primary concern revolves around the risk of addiction. Estimates suggest that 

approximately 9% of individuals who use cannabis may develop a dependency on the substance 
60.  

Like other medications used by patients, utilization of medical cannabis has a potential 

to develop interactions with other pharmaceuticals while simultaneous treatment. The in vitro 

metabolism of exogenous cannabinoids indicates involvement of hepatic cytochrome P450. 

Administering ketoconazole, which inhibits the CYP450 cytochrome, alongside cannabis 

extract, led to higher maximum serum concentrations THC and CBD. In contrast, when 
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rifampin, a strong inducer of this cytochrome, is administered concurrently, it results in lower 

levels of THC and CBD.  

In clinical trials, dronabinol did not show clinically significant drug interactions. 

However, additive pharmacodynamic effects might occur when combined with other agents 

that have similar effects. Sedatives, alcohol, and antihistamines can enhance sedation, while 

tricyclic antidepressants and sympathomimetics can increase the risk of tachycardia 61 62. 

 

Nano-cannabinoids  

 

Nanotechnology is a new way of using nanoparticles to administer substances easily to 

targeted areas despite their unfavorable pharmacokinetics. This technique permits accurate 

dosage control and specific delivery, improving treatment efficacy and minimizing toxicity. 

Nanomaterials in therapeutic systems are emerging as a valuable strategy for treating MS. They 

provide neuroprotection and improved efficacy by penetrating the blood-brain barrier (BBB) 
63. Cannabinoids are susceptible to auto-oxidation and degradation, affected by conditions like 

light and temperature. Nano-based technology is designed to enhance their stability, lower the 

dosage needed for treatment and pass the blood-brain barrier. This approach also reduce toxicity 

and side effects to normal neural tissues and cells 64 65. Although nanomedicine based on 

cannabinoids offers many benefits, it has not yet gained broad acceptance as a fully established 

treatment for multiple sclerosis patients 15. 

 

Legal considerations 

 

The WHO acknowledges the illegality status of cannabinoids (UN Convention of 1961). 

However, from a medical perspective, it believes that research in this field should be 

continued 66.  

On November 1, 2017, Poland changed the legal status of herbal cannabis, allowing it 

to be used as a pharmaceutical raw material for making prescription drugs (the Act of 

Counteracting Drug Addiction). Medical doctors can now prescribe cannabis under the same 

regulations as other controlled substances 67. There are no set limits on the amount of cannabis 

that can be possessed for medical use. Although, it should not exceed the quantity needed for 

90 days of treatment, as determined by the THC dosage on the prescription, without any upper 

limit. This rule does not apply to other cannabinoids, such as CBD 68. 
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The Ministry of Health (MoH) did not approve reimbursement for any medications 

containing cannabinoids. Unfortunately, this means that the entire cost of treatment falls on the 

patient. Hordowicz M et al extensively discuss the legal status and principles of medical 

marijuana use in Poland. They also highlight the complexities of the regulations, the lack of 

official guidelines and the uncertainty among medical doctors regarding their knowledge of 

managing patients undergoing cannabis therapy. Additionally, they compare survey results 

from other European countries about this topic. The authors emphasize the need for further 

research and training for doctors, as nearly all survey participants expressed a desire to expand 

their knowledge on the subject and the need for clear governmental guidelines 69. 

Cannabis treatment is registered in some states in the USA to control spasticity in MS, 

but also in Dravet’s and Lennox-Gastaut’s syndromes 70. Epidiolex, a medication containing 

pure CBD, is utilized in epilepsy treatment 28. It is worth noting that hemp-related laws are 

established by individual states in the USA, leading to differences in prohibitions, mandates, 

and allowable quantities. Federal law and DEA regulations have created challenges in obtaining 

cannabis for research purposes in the USA 71. This becomes a significant obstacle considering 

the urgent need to conduct further research in the USA. 

Szulc, in one of his creations evaluating the health effects of cannabis and the views of 

psychologists on its legalization, cited a study by Salomonsen-Sautel et al. This study revealed 

that 74% of teenagers in the United States have used medical cannabis prescribed to someone 

else 72. This aspect certainly requires appropriate government regulations and careful 

consideration from the medical community to prevent overuse of medical products containing 

cannabis.  

 

Conclusions 

 

The medical use of cannabis is widely debated around the world, with both supporters 

and critics. It also divides the scientific community. Ongoing clinical trials investigating 

combined therapy involving THC and CBD are underway, given that it is a relatively new 

treatment approach 41. While numerous studies show promising results regarding the 

effectiveness of cannabis-based treatments, an equal number of studies suggest the opposite. 

Each of these studies, however, has its own limitations 66. Due to the uncertain clinical benefits 

and the variability in studies and results, it is wise not to make definitive conclusions about the 

effectiveness of cannabinoids in treating MS symptoms. Considering their safety, the limited 
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evidence of other effective treatments and the growing availability in certain areas, it might be 

tempting to consider including cannabinoids as part of the treatment options for MS 40.  

The molecular impact of cannabinoids on MS, along with their roles in neuroprotection and 

immunomodulation, indicates that cannabinoids go beyond merely treating symptoms. Despite 

these promising reports, cannabidiol influence on the immune system of MS patients needs to 

be more investigated. To fully understand the risks of chronic medicinal cannabis use, long-

term studies are needed to evaluate the potential adverse effects over extended period.  

According to the detailed Cochrane analysis, there is a probable increase in neurological 

and psychiatric disorders associated with cannabinoid use, indicating these as potential risks of 

treatment. The evidence suggests that cannabinoids might not improve quality of life metrics 

significantly in MS patients- with the use of Health-Related Quality of Life (HRQoL) 

cannabinoids appear to have little to no effect on overall HRQoL. Nevertheless, it highlights 

the need for further high-quality, long-term studies to better understand the therapeutic potential 

and safety profile of these compounds in managing MS symptoms 42. The study concluded that 

while there is limited efficacy of cannabinoids for treating spasticity, pain, and bladder 

dysfunction in MS, these drugs are relatively safe in terms of serious adverse events. 

The results support the cautious use of cannabinoids in MS treatment, suggesting that 

while there are potential benefits, the overall impact on symptom relief may be limited, and the 

risk of adverse effects, particularly minor ones that affect patient tolerance, is considerable 40. 

Lakhan and others show potential utility of cannabis extracts in managing spasticity and related 

symptoms in MS 41. However, more high-quality studies need to be performed to establish 

clearer guidelines. 

The aim of this review was to assess the effectiveness of cannabis extracts in treating 

MS, with the goal of enhancing knowledge about the potential efficacy, safety, and limitations 

of this medication. 
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Abbreviations: 

MS multiple sclerosis 

CNS Central nervous system 

HLA-DR Human Leukocyte Antigen – DR isotype 

MHC major histocompatibility complex  

NICE The National Institute for Health and 

Excellence 

HRQoL Health-related Quality of life 

THC ∆9-tetrahydrocannabinol 

DMT disease-modifying treatments  

VLA-4 very late antigen-4 

JCV John Cunningham virus  

PML progressive multifocal leukoencephalopathy  

CBD cannabidiol  

C. Sativa Cannabis sativa 

C.indica Cannabis indica 

CB1,2 Cannabinoid receptor 1,2 

GPCR G protein-coupled receptors 

AEA Anandamide 

2-AG 2-Arachidonoyl Glycerol  

EAE experimental autoimmune encephalomyelitis  

TNF-α tumor necrosis factor alpha 
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