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Introduction

Diabetic Peripheral Neuropathic Pain (DPNP) is a 
leading complication of diabetes that can have marked 
impacts on quality of life,1 may lead to increased 
depressive symptoms,2 and can be difficult to treat due 
to medication side effects.3  As a result, there has been 
growing interest in exploring adjunctive treatment 
options for chronic neuropathic pain, including medical 
cannabinoids. While the pathogenesis of DPNP is not 
fully understood, there is evidence that persistent 
hyperglycemia contributes to a number of processes 
leading to vascular damage, increased oxidative stress, 
and release of free radicals and pro-inflammatory 
molecules4,5—all of which may lead to DPNP symptoms, 
including pain.

Cannabinoids and the 
Endocannabinoid System

The endocannabinoid system (ECS) is ubiquitous 
in the human body and has been linked to a range 
of system pathways, including those implicated in 
seizures, mood, nausea, sleep, and pain. Cannabinoid 
receptors, such as the CB1 receptor, are highly present 
in the central nervous system where they are the most 
common form of G-protein coupled receptor, as well 
as the peripheral nervous system where they are 

commonly found at sympathetic nerve terminals.6 Both 
the location and density of receptors make the ECS 
an interesting potential therapeutic target for treating 
neuropathic pain. 

The Cannabis sativa plant is the best-known 
source of cannabinoid chemicals, including the two 
most common: ∆9-tetrahydrocannabinol (THC) and 
cannabidiol (CBD). THC has a longstanding tradition in 
various cultures of medicinal and spiritual use, and more 
broadly as a recreational substance with psychoactive 
effects. Adverse effects may include tachycardia, 
hypotension, fatigue, changes in appetite, anxiety, 
psychosis, and impaired judgement and coordination. 
CBD itself does not have recreational psychoactive 
effects and has recently been promoted as having a 
wide range of potential clinical uses, including anti-
inflammatory and antioxidant properties.7 

While CBD is generally well tolerated, some 
common side effects may include fatigue or sedation, 
diarrhea, and changes in appetite or weight.8 Both THC 
and CBD are metabolized by the cytochrome P450, 
leading to consideration of potential drug interactions. 

Medical Cannabinoids in Canada

In Canada, medical cannabinoids can be divided 
into prescription-based and authorization-based 
(Table 1). Cannabis has been officially legal in Canada 
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for medical purposes since 2001, and for recreational 
use since 2018.

Prescription-based medical cannabinoids are those 
that have a drug identification number (DIN), require 
a prescription, and are dispensed at a pharmacy. 
These products undergo Health Canada’s drug approv-
al process. 

Authorization-based products are covered by the 
Cannabis Act, but do not have a DIN and therefore 
cannot be prescribed but are instead authorized. The 
patient is then registered with a licensed producer (a 
company legally licensed to produce and sell plant-
derived medical cannabis products). The products are 
ordered online and delivered directly to the patient 
via the postal system. These products may include 
dried herbal products intended for combustion and 
inhalational use, vape products, oils intended for 
ingestion or topical application, gel capsules, and a 
variety of edible products, and are regulated by Health 
Canada but not specifically approved for any indication. 
Due to the wide heterogeneity of strains and products, 
coupled with historic regulatory and legal restrictions, 
there is a paucity of randomized controlled clinical trials 
using medical cannabinoids. 

Medical Cannabinoids and Neuropathic Pain

Historically, cannabinoids have not routinely been 
recommended for the treatment of neuropathic pain 
due issues of legality, lack of evidence or concerns 
about risk of use. Within the last decade there have 
been multiple organizations and societies that have 
reviewed the evolving literature and have published 

updated guidelines positioning cannabinoids as a third-
line treatment for chronic neuropathic pain (Table 2).

The reviews leading to these updated guidelines 
generally assessed a small pool of existing higher-
quality clinical studies, often with the use of prescription-
based medical cannabinoids. While there is a wealth of 
animal-based studies showing promising cannabinoid 
efficacy for neuropathic pain, there remain a limited 
number of human clinical studies. Below is a summary 
of several recent studies not captured in some of the 
earlier reviews.

Prescription-based THC:CBD content Health Canada approved application

Nabilone Synthetic THC available in 0.25mg, 
0.5mg and 1 mg capsules

Chemotherapy-induced nausea and 
vomiting

Nabiximols Plant-derived oromucosal spray 
with 2.7 mg THC and 2.5 mg CBD 
per spray

MS-related spasticity, secondarily for 
adjunctive symptomatic treatment of 
neuropathic pain in MS; cancer-related pain

Authorization-based THC:CBD content Health Canada approved application

Herbal cannabis, 
including gel capsules, 
edible oils, topical oils, 
vape products

Variable ratios.
Common oil formats include: 
• CBD dominant 1:20 
• Balanced 1:1
• THC dominant 20:0

None; medical cannabis is regulated, but 
has no specific approved application

Table 1: Legal forms of medical cannabinoids in Canada

Organization Cannabinoid Role

Canadian Pain Society, 20149 3rd line

European Pain Federation 
(EFIC), 201810

3rd line

German Pain Society, 201911 3rd line

International Society for the 
Study of Pain (IASP) French 
Chapter, 202012

Inconclusive due to 
lack of high-quality 
evidence.

American Academy of 
Neurology, 202213

Limited comment 
on nabilone: 
“probably more 
likely than placebo 
to improve pain.”

Table 2: Summary of international societies/organiza-
tions and their recent cannabinoid recommendations 
for neuropathic pain



13Consideration of cannabinoids in the treatment of Diabetic Peripheral Neuropathic Pain

Vol. 1, Iss. 1, March 2023  •  Canadian Diabetes & Endocrinology Today

• A small trial of 17 patients with chronic lumbar 
radicular pain was published in 2018 that 
randomized the patients to receive either 
THC-based oil or placebo oil. The THC group 
experienced a statistically significant improvement 
in perceived pain.14 

• A small trial of 29 patients with peripheral 
neuropathy was published in 2020 and 
randomized patients to CBD-based topical oil or 
placebo with crossover possible at 4 weeks. The 
CBD group demonstrated statistically significant 
reductions in intense and sharp pain, but not in 
deep pain. No adverse effects were experienced 
during the study period.15

• Two real-world reviews of the German Pain e-Registry 
resulted in publications in 2019 and 2022:
• A 12-week open-label, real-world review 

of 800 patients treated with a balanced 
THC:CBD oromucosal spray as an adjunctive 
treatment for refractory and severe chronic 
pain. The conclusion was that the treatment 
was well tolerated and effective, particularly for 
neuropathic pain.16 

• A retrospective real-world comparison of the 
effectiveness of an oral THC-based treatment 
versus a balanced THC:CBD based oromucosal 
treatment with 337 patients in each arm. The 
study concluded that both were effective, but 
that the balanced THC:CBD appeared to be 
more effective and better tolerated.17

Undoubtedly a need remains for larger high-quality 
studies that can address gaps in knowledge relating 
to efficacy, strain/product selection, patient selection, 
dosing, and long-term safety.

Practical Considerations for Authorizing

The decision to move forward with cannabinoid-
based treatment (prescriptions or authorizations) 
should be made on a patient-by-patient basis with 
shared decision making and consideration of patients’ 
personal health characteristics, potential medication 
interactions, adverse effect risks, and severity of 
symptoms and response to initial treatments, as well as 
clinician comfort and expertise. 

Authorization
The two components required for a patient to 

order medical cannabis products are the authorization 
provided by the clinician and the patient registering 
directly with a licensed producer. The authorization 
must include the patient’s name and date of birth; 
the quantity of dried herbal cannabis equivalent per 

day (which is treated as a monthly quota for ordering 
purposes); the duration of the authorization (up to a 
maximum of 12 months) and the clinician’s name, medical 
license number, business address, and signature. Many 
provincial regulatory bodies recommend including a 
THC limit on authorizations.

Titration
Historically, titration of medical cannabis has been 

clinician-dependent, but as clinical experience and 
research in this area have evolved, there has been 
a growing move toward expert, research-informed 
consensus guidelines. An example of these are the 
recently published recommendations for the dosing 
of medical cannabis to treat chronic pain which were 
developed by an international team via a modified 
Delphi method.18 This has been modified to provide 
simple step-wise dosing considerations (Figure 1).

Delivery Options
Historically, only dried herbal cannabis products 

were available for legal sale in Canada. Over time, there 
have been the development and approval of a wide 
range of products including topical options, edibles 
and orally ingested oils or capsules, and vapes. While 
pharmacokinetic and pharmacodynamic data is not 
routinely available for each product, there are some 
general considerations with each option (Table 3).

Delivery Options

Topical creams and oils are becoming an 
increasingly viable option and may help reduce 
systemic side effects. A historical concern has been 
that the lipophilic nature of cannabinoids reduces 
transdermal absorption and cost-effectiveness.

Orally ingested oils or gel capsules are commonly 
recommended for chronic symptoms due to their 
ease of dosing and longer duration of action. They 
are also more accessible to patients who do not 
have a history of smoking or vaping.

Inhalational options such as smoking or vaping 
allow for rapid absorption and easy titration 
by patients, but shorter duration and higher 
fluctuations in blood cannabinoid levels. While 
an option for certain patients, notably with acute 
pain flares requiring rapid treatment, they are less 
frequently recommended in the context of chronic 
symptoms. Smoking and other combustion methods 
are not recommended due to health risks.

Table 3: General considerations for various delivery 
mechanisms
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Summary

Medical cannabinoids represent an important 
adjunctive option for patients experiencing persistent 
and troubling symptoms of DPNP, and increasingly are 
listed as a third-line treatment option for neuropathic 
pain. Both prescription and authorized products are 
available in Canada, although currently, CBD-dominant 
options are only available via authorization. Further 
research is required to more clearly elucidate optimal 
delivery options, strains and THC:CBD ratios, dosing, 
and long-term safety data.

Financial Disclosures
Dr. Lougheed reports past honoraria received from the 
Ontario College of Family Physicians, International Society 
of Pediatric Oncology, Queen’s University, University of 
Ottawa, Children’s Hospital of Eastern Ontario, Aleafia 
Health, Spectrum Therapuetics, Beacon Medical, HEXO.  
He has been a participant on advisory boards for Syqe 
Medical, Spectrum Therapeutics, and Sanofi.

Correspondence
Dr. Taylor Lougheed 
Email: tlougheed@nosm.ca

References

1. Van Acker K, Bouhassira D, De Bacquer D, Weiss S, Matthys 
K, Raemen H et al. Prevalence and impact on quality of life 
of peripheral neuropathy with or without neuropathic pain 
in type 1 and type 2 diabetic patients attending hospital 
outpatients clinics. Diabetes Metab J. 2009 Jun 1;35(3):206-
213. doi:10.1016/j.diabet.2008.11.004

2. Alghafri RM, Gatt A, Formosa C. Depression symptoms in 
patients with diabetic peripheral neuropathy. Rev Diabet 
Stud. 2020 Jul 30;16(1):35-40.

3. Rosenberg CJ, Watson JC. Treatment of painful diabetic 
peripheral neuropathy. Prosthet Orthot Int. 2015 
Feb;39(1):17-28. doi:10.1177/0309364614542266

4. Rosenberger DC, Blechschmidt V, Timmerman H, Wolff 
A, Treede RD. Challenges of neuropathic pain: focus on 
diabetic neuropathy. J Neural Transm. 2020 Apr;127(4):589-
624. doi:10.1007/s00702-020-02145-7

5. Etienne I, Magalhães LV, Cardoso SA, de Freitas RB, de 
Oliveira GP, Palotás A, et al. Oxidative stress markers in 

Step 1: 
CBD-Dominant Approach 

Step 2: 
Balanced Approach

Step 3: 
THC-Dominant Approach

• Consider topicals for localized 
pain, or oral oils or gel 
capsules for more generalized 
symptoms.

• Commonly available CBD oil 
on the Canadian market has 
THC:CBD ratios of around 
1:20, indicating 1 mg/mL of 
THC and 20 mg/mL of CBD, 
and allow for more titration 
control.

• Common CBD-dominant 
gelcapsules contain 10-20 mg 
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• Consensus recommendations 
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consideration of introducing 
more THC.18 

• If CBD-dominant options are 
ineffective or only partially 
effective, there may be 
consideration of introducing 
higher levels of THC.

• Introduction of higher THC 
content can be achieved by 
way of substituting balanced 
oils with ratios of THC:CBD 
closer to 1:1, or by introducing 
small amounts of THC-
dominant products to a CBD-
based treatment regimen.

• Consensus recommendations 
for oral dosing of THC in 
chronic pain suggest starting 
with the addition of 1–2.5 mg  
daily and titrating to effect or 
up to around 40 mg per day 
before considering expert 
consultation.18

• May also consider prescription 
of nabiximols for patients with 
insurance coverage.

• In rare cases, a THC-dominant 
approach may be required.

•  Consider topicals or low- dose 
oral products initially on a QHS 
basis to help minimize risk of 
adverse effects.

• Consensus recommendations 
for oral dosing of THC in 
chronic pain suggest starting 
with the addition of 1–2.5 mg  
daily and titrating to effect 
or up to around 40 mg per 
day before consdering expert 
consultation.18

• Consideration of nabilone as 
a prescription could also be 
entertained, and is frequently 
covered by insurance plans 
including provincial plans and 
disability plans.

Figure 1: Step-wise dosing considerations (Modified from Bhaskar et al 2021)
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