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Nabiximols - An alternative to Gabapentin for Neuropathic Pain
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Abstract

Nabiximols also known as Sativex is a cannabis extract which was developed by GW Pharmaceuticals and approved in 2010 
in the United Kingdom [1]. It is available as a mouth spray preparation [2] and is intended to treat neuropathic pain, overac-
tive bladder, and spasticity along with certain symptoms of multiple sclerosis. Neuropathic pain is commonly caused due to 
disorders in the PNS or CNS. It is caused due to spinal cord injury [3], multiple sclerosis [4], and cerebrovascular accidents [5] 
in case of Central neuropathic pain and due to diabetes, herpes zoster infection, metabolic disorders, nutritional deficiencies, 
HIV-related neuropathies, toxins, remote manifestations of malignancies, immune mediated disorders and physical trauma to a 
nerve trunk [6] in case of Perpheral neuropathic pain.
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Introduction
Neuropathic pain is most commonly diagnosed clinically and 
is typically characterized by pain with a sharp stabbing charac-
ter with features like allodynia. It affects specific dermatomes 
which causes it to be limited to a certain area without spilling 
over. To find the exact pathology responsible for neuropathic 
pain, investigations have to be ordered for the most probable 
medical conditions including Quantitative Sensory Testing 
(QST) which gives a detailed analysis of the somatosensory 
system and can help in determining the subtype of neuropathic 
pain along with the best treatment modality.

The most commonly prescribed medications for neuropathic 
pain are Tricyclic antidepressants and Serotonin-norepineph-
rine reuptake inhibitors [7] or anticonvulsants like Pregabalin 
and Gabapentin [8]. As per various medical authorities, Gaba-
pentin is recommended as a first line therapy for chronic neu-
ropathic pain [9,10] and is used as a primary intervention in 
clinically diagnosed neuropathic pain. The exact mechanism 
of action of Gabapentin is not completely understood however 
since it affects voltage dependent calcium channels which can 
interrupt the events leading to dulling the neuropathic pain 
[11].

Nabiximols is a combination drug consisting of two principal 
active cannabinoid components - Tetrahydrocannabinol (THC) 
and Cannabidiol (CBD). The dose of each spray is 2.7 mg THC 
and 2.5 mg CBD. It is not FDA approved as of August 2022. 
RELEASE MSS1, a clinical trial to evaluate the effectiveness 
of Nabiximols for Multiple Sclerosis spasticity was carried 
out and future trials namely RELEASE MSS3 and RELEASE 
MSS5 are planned with an estimated 446 and 190 participants 

respectively to support a US FDA New Drug Application sub-
mission [12]. It has been approved to alleviate symptoms of 
multiple sclerosis, muscle spasms and neuropathic pain in 
about 25 countries including the Czech Republic, Denmark, 
Germany, Sweden, Italy, Austria, Poland, Canada and the UK.

Mechanism of Action
The mechanism of action of Nabiximols (Figure 1) is ex-
plained by understanding the endocannabinoid system (eCS). 
This consists of G protein-coupled cannabinoid receptors 
CB1R and CB2R along with endocannabinoid membrane 
transporter (EMT). The other important part of the mechanism 
includes the endocannabinoids namely anandamide (AEA) 
and 2-arachidonoylglycerol (2-AG) and the enzymes respon-
sible for their breakdown for example monoacylglycerol lipase 
(MAGL) and fatty acid amino hydrolase (FAAH). The system 
is in use in numerous locations mainly associated with pain 
processing like the Dorsal root ganglion, thalamus, amygdala 
and the spinal cord [13]. 

CB1R modulation leads to the activation of the signalling cas-
cade which inhibits Ca2+ intracellular influx that decreases fu-
sion of the intracellular vesicles with the neuronal membrane. 
Linked to the microglia, CB2R expression is higher than that 
of CB1R and leads to the production and release of various 
cytokines [13].
In case of neuropathic pain, CB1R and CB2R expression is 
higher and enzymes like Fatty acid amide hydrolase (FAAH), 
Cyclooxygenase-2 (COX-2) and Arachidonate 5-lipoxygenase 
(5-LOX) increase their expression further. As an end result, 
AEA starts depleting and the pro-inflammatory mediators start 
increasing [13].
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The above-mentioned mechanisms make the endocannabinoid 
system a very ideal target to inhibit neuropathic pain. THC acts 
as a CB1R and CB2R agonist which inhibits release of neu-
rotransmitters by the by the neurons particularly glutamate and 
on top of this it also inhibits COX-2 which leads to increased 
levels of AEA and reduced levels of Prostaglandins thereby re-
ducing pro-inflammatory signalling [13].

CBD is responsible for inhibiting eCB-degradation enzymes 
like FAAH and MAGL which in turn increases the level of 
AEA. CBD also acts on pain processing receptors in the neu-
rons namely the glycinergic and serotoninergic receptors. A 
combination of CBD and THC results in synergistic effect in 

addition to reducing THC’s psychoactive side-effects like dys-
phoria, anxiety and panic attacks [13].

Meta-analysis of Randomized Placebo-Controlled 
Trials
A meta-analysis was carried out to compile the results of 9 ran-
domized placebo-controlled trials. These nine RCTs consisted 
of a total of 1,289 participants. The meta-analysis showed that 
with a small effect size, Nabiximols could reduce chronic neu-
ropathic pain much significantly more than the placebo. The 
pooled endpoint of the mean difference in the fixed effect mod-
el was -0.40 and in the random effects model it was -0.44 both 
with a 95% confidence interval (Figure 2) [14].

Figure 1: Diagrammatic representation of the endocannabinoid system in a quadripartite synapse in the event of neuro-
pathic pain [13]. (A) All components of the endocannabinoid system with precursors, targets, inducers, inhibitors and end 

products. (B) Activity of all components as seen in a case of neuropathic pain.

Figure 2: Change in pain scores with Nabiximols versus Placebo showing pooled endpoint of mean difference [14].
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This is not conclusive however and much larger RCTs and their 
meta-analyses are required to provide more definitive answers 
[14]. This is with respect to other trials carried out for example 
a meta-analysis carried out for the use of opioids in chronic 
non-cancer pain which consisted of a cumulative 96 RCTs 
consisting of 26,169 participants out of which 25 RCTs were 
specifically for chronic neuropathic pain [15]. This was a lot 
larger than any similar study done for the use of Nabiximols in 
patients with chronic neuropathic pain.

Analgesic Effectiveness of Gabapentin as Compared 
to Nabiximols
Gabapentin when prescribed as 1800 mg or 3600 mg daily 
(1200 mg to 3600 mg gabapentin encarbil) is capable of pro-
viding pain relief to people with peripheral diabetic neuropathy 
and postherpetic neuralgia. A study carried out by the Cochrane 
Database of Systematic Reviews showed that 3-4 participants 
out of 10 participants for Gabapentin achieved at least 50% 
pain intensity reduction as compared to 1-2 participants out of 
10 participants for placebo [16].

In a double blinded, placebo-controlled crossover pilot trial 
to evaluate the use of Nabiximols in chemotherapy-induced 
neuropathic pain, the number needed to treat for various an-
algesics was compared. Here, the NNT was 2.1 for Tricyclic 
antidepressants, 2.6 for opioids, 6.4 for gabapentin, 4.5 for 
pregabalin and 5.0 for Serotonin norepinephrine reuptake in-
hibitors. Nabiximols showed a NNT of 5.0 in a small pilot trial 
which is in a similar range to the other commonly used treat-
ment modalities for neuropathic pain. This supports the theory 
that Nabiximols should be started as an adjuvant in cases of 
chemotherapy-induced neuropathic pain [17].

In addition to the above stated uses, Nabiximols have proven 
to be effective in patients with advanced cancer who have a 
poor response to opioid therapy. In a randomized controlled 
trial with a total of 360 randomized; 263 completed patients, 
the conclusion showed that Nabiximols were an effective and 
safe add-on analgesic for patients with opioid refractory cancer 
pain [18].

Discussion
Nabiximols has proven to be a very useful drug in almost all 
the trials that it has undergone. Even though it is approved in 
around 25 countries to treat chronic neuropathic pain, multiple 
sclerosis and cancer pain, it is still not approved by the FDA. 
Currently, the FDA has approved similar drugs for example 
- Epidiolex (cannabidiol), Marinol (dronabinol), Syndros 
(dronabinol), and Cesamet (nabilone) [19]. 39 states and Wash-
ington DC have legalized medical marijuana which suggests 
that the scope of using CBD and THC preparations has greatly 
improved in the past few years. Cannabis preparations are also 
a good substitute for dangerous prescription medications [20].
Nabiximols are safe and efficacious in treating chronic neuro-
pathic pain, cancer associated neuropathic pain, symptoms of 
multiple sclerosis and opioid refractory cancer pain. While Ga-
bapentin is a very effective drug for neuropathic pain, there are 
various scenarios in which Nabiximols would be well suited.  
It needs to be said that studies of a much larger magnitude are 
necessary to get more concrete data regarding its usage in a 
clinical setting to validate its effectiveness in treating chronic 
neuropathic pain and to support the FDA New Drug Applica-
tion submission for Nabiximols. If the FDA approves Nabixi-
mols, patients and clinicians alike will have more options on 

how to best manage chronic neuropathic pain.
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