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Introduction
Chronic knee pain is a common musculoskeletal condition, 
which usually leads to disability, decreased quality of life and a 
substantial financial burden.1 Knee osteoarthritis (OA) is one 
of the leading causes of chronic knee pain.2 The Global Burden 
of Disease 2010 study estimated that the prevalence of radio-
graphically confirmed knee OA was about 4% in the global 
population, and knee OA was ranked as the 11th highest con-
tributor to disability worldwide.3

On the basis of different hypotheses surrounding the patho-
physiology of knee OA, various treatments have been devel-
oped and researched, all of which intend to relieve pain, restore 
function and delay the necessity for a surgical joint replace-
ment. Current non-surgical options for knee OA pain-relief 
include treatments such as opioids, non-steroidal anti-inflam-
matory drugs (NSAIDs), acetaminophen, viscosupplementa-
tion, glucosamine, chondroitin and injection therapies, as well 
as more conservative means such as exercise, weight control 

and bracing. Given the number of available interventions for 
these patients, there is an ongoing emphasis on establishing 
how they compare to each other in terms of treatment effects, 
patient satisfaction and tolerability and healthcare costs.4

Research on the potential analgesic benefits of medical can-
nabis (MC) is emerging. Cannabis works on the endocannabi-
noid system – one of the body’s natural analgesic systems and a 
viable target for reducing pain.5,6 Delta-9-tetrahydrocannabinol 
(THC) and cannabidiol (CBD) are 2 major components of 
MC. They both treat pain, but only THC has psychoactive 
properties which can cause a sense of euphoria and heightened 
sensory perception.7 THC and its analogues have been synthe-
sized for pharmaceutical use for years, whereas the pace of syn-
thesising CBD was slower. Though guidance and suggestions 
exist, no universally accepted standards have been established 
on the proper dosing of MC products in chronic pain popula-
tions.8 Currently, on the global market, dronabinol and nabilone 
are synthetic forms of THC, and Nabiximol and Sativex are a 
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combination of THC and CBD; however, these cannabinoid-
based products are manufactured by pharmaceutical companies 
whereas MC can potentially be a natural form of therapy.

There is also a risk of adverse effects with MC, which pri-
marily occur with products containing higher levels of THC, as 
it has been shown to be associated with psychoactive effects.8,9 
It is important to consider the specific side-effects that are 
associated with MC, which include fatigue/drowsiness, dizzi-
ness, dry mouth, cough/phlegm/bronchitis (when smoked), 
anxiety, euphoria, nausea and some effects on cognitive ability, 
as their potential impact on a person’s day-to-day life can vary 
between patients.8,10

There has been a growing body of evidence supporting the 
use of MC for chronic pain conditions, such as neuropathic 
pain,11,12 pain associated with multiple sclerosis13 and fibromy-
algia.14 In terms of treating arthritis-related pain, published 
clinical trials are very few; however, a number of trials are 
ongoing, such as the CBD Treatment in Hand Osteoarthritis 
and Psoriatic Arthritis (NordCAN, NCT03693833) and the 
Cannabinoid Profile Investigation of Vapourized Cannabis in 
Patients With Osteoarthritis of the Knee (CAPRI, 
NCT02324777) studies. Other than its analgesic effect, MC 
also shows some effects that may be highly desirable to patients 
with chronic pain. For example, adding MC to a patient’s treat-
ment protocol could decrease the amount of opioids needed for 
pain relief and, consequently, reduce the likelihood of opioid-
related adverse effects and addiction.15

Cost-effectiveness analysis (CEA) compares the relative 
costs and health benefits of different interventions.16 An inter-
vention is considered cost-effective, relative to another inter-
vention, when the incremental cost-effectiveness ratio (ICER), 
or cost-utility ratio (ICUR), is less than one’s willingness to pay 
for the added health benefit. One commonly used measure of 
health benefit is the quality-adjusted life years (QALYs), which 
incorporates both the quality and quantity of life in a given 
health state.17

Past cost-effectiveness studies on the use of MC products 
have been conducted in the context of multiple sclerosis,18 but, 
as there is limited evidence on MC for chronic knee pain or 
knee arthritis, there is currently no cost-effectiveness study on 
these topics. Little is known about whether the health benefits 
provided by MC could be a cost-effective method for treating 
chronic knee pain. The purpose of this study was to evaluate 
the cost and health benefits of MC compared to non-surgical 
treatments currently used to treat chronic knee pain conditions 
from a Canadian, single payer perspective.

Methods
Literature search

We conducted a systematic literature search in the MEDLINE 
database from inception to November 19th, 2019 to collect util-
ity and cost data from published clinical trials or economic eval-
uations. We developed the structured search strategies using 

indexed terms and free-text terms related to the patient popula-
tion (ie, chronic knee pain or knee arthritis) and interventions 
(ie, cannabis, opioids, nonsteroidal anti-inflammatory drugs 
(NSAIDs), bracing, glucosamine and chondroitin). We selected 
these interventions for comparison due to their similarities with 
MC in terms of their frequencies and methods of administration 
(ie, daily use/intake and oral ingestion [for pharmacological or 
dietary supplements]); injection therapies are generally consid-
ered a non-surgical, pharmacological intervention as well, but 
only require a single injection procedure or a small number of 
injections over just a few weeks, so we deemed such treatments 
unsuitable for comparison with MC. We included studies pub-
lished in English, but did not restrict our search by the publica-
tion date. We also searched the references lists of included studies 
and previously performed related reviews for additional eligible 
articles. In terms of the inclusion of clinical trial data, we prior-
itized randomized controlled trials (RCTs). We only included 
trials that provided sufficient baseline and follow-up data so that 
we could calculate the utilities gained in the study.

After completing the search, we identified no eligible clini-
cal trial data on MC in a chronic knee pain population; there-
fore, we included outcome data from studies investigating MC 
for other chronic, non-cancer pain conditions and used this 
information to quantify utility scores for this treatment. We did 
not restrict the inclusion of such trials to RCTs due to the lim-
ited evidence base on this topic.

For cost data, we prioritized studies conducted in Canada to 
ensure the values were most representative of costs that would 
be incurred in Canada. If we did not identify any cost studies 
conducted in Canada for a given treatment, we referred to 
studies performed in the United States (US) and included their 
cost data in our analysis. Then, if we did not locate any cost 
data for a given treatment in a US study, we referred to eco-
nomic literature outside of North America.

Data extraction

Three reviewers independently extracted the relevant data. We 
created the data extraction forms Google sheets and pilot-tested 
it across the reviewers. We examined all extracted data in dupli-
cate and resolved any discrepancies through discussion. We 
extracted study characteristics, outcome data expressed as a util-
ity score or that could be converted to a utility score via an estab-
lished mapping algorithm,19–23 and relevant cost data related to 
the treatment medication, additional prescription time (if appli-
cable), and required concomitant therapies (if applicable).

Treatment utility scores

We used quality of life (QoL) outcomes to estimate utility scores 
or converted outcome measure scores to utilities using previously 
published mapping algorithms. These included the following 
outcome measures: (1) EuroQoL5D (EQ-5D), (2) Western 
Ontario and McMaster Universities Osteoarthritis Index 
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(WOMAC), (3) 36-item or 12-item Short Form Survey (SF-36 
or SF-12), (4) Knee Injury and Osteoarthritis Outcome Score 
(KOOS), (5) Fibromyalgia Impact Questionnaire (FIQ), (6) 
4-item Patient Health Questionnaire, (7) Health Utilities Index 
Mark 3 (HUI) and (8) Health Assessment Questionnaire 
(HAQ). We ensured all utility scores were on a 0 to 1 scale, where 
1 represented perfect health.17 When multiple utility scores were 
available for a given treatment, we considered the entire range of 
utility scores and calculated a mean and median of this range.

Cost data

We used a Canadian, single payer perspective with respect to 
costs. For current knee pain therapies (ie, opioids, nonsteroidal 
anti-inflammatory drugs (NSAIDs), bracing, glucosamine and 
chondroitin), we acquired cost data for a given treatment from 
the economic literature, prioritising studies conducted in 
Canada; otherwise, we referred to studies conducted in the US 
and, then, outside of North America for treatment costs. For 
the cost of MC products, we referred to the Spectrum 
Therapeutics website.24 We converted all cost data to 2019 
Canadian dollars (CAD), using the Bank of Canada Inflation 
Calculator when needed.25

When multiple cost estimates were available for a given 
treatment, we considered the entire range of costs and calcu-
lated an arithmetic mean and median of this range. For MC, 
celecoxib and opioids, only we only considered medication 
costs. For bracing, we included both the cost of the orthotic 
device and time spent on brace fitting. For non-selective 
NSAIDs (diclofenac, naproxen and ibuprofen), we also added 
the cost of a proton-pump inhibitor for gastrointestinal protec-
tion. For the cost of diclofenac, we applied the same cost esti-
mates retrieved for naproxen and ibuprofen, as we did not 
identify any cost data specific to diclofenac. We considered any 
other costs related to the treatment of chronic knee pain to be 
equivalent between therapies.

Cost-utility analysis

We calculated cost-utility ratios as the cost per QALY gained. 
For each included study, we subtracted the average utility score at 

the study’s latest follow-up (up to 1 year) by the average baseline 
utility score. We then calculated incremental cost-utility ratios 
(ICURs) between treatments under 2 different scenarios:

1. Mean values from the range of costs and utilities gained
2. Median values from the range of costs and utilities 

gained

Based on the available cost data provided on the Spectrum 
Therapeutics website, we classified MC products as:

•	 Oils
•	 Soft gels
•	 Dried flowers

The minimal and maximal recommended doses of MC oils 
and soft gels were provided by a representative from Spectrum 
Therapeutics (Table 1), as was the price per gram of dried 
flowers. Oils and soft gels are priced differently depending on 
the THC:CBD content, so we calculated the mean and median 
price across the range of options, according to both minimal 
and maximal dosing recommendations. As there is no standard 
dosing recommendation for the inhalation of dried flowers, we 
examined outcomes across a range of different doses between 
0.5 to 1.25 g per day, based on average per month consumption 
estimates in 2018 published by Statistics Canada.26 On the 
Spectrum Therapeutics website, dried flowers can be purchased 
in either a 2- or 15-g jar, which results in a different price per 
gram (cheaper with a 15-g jar at $6.53 vs $8 CAD per gram 
with a 2-g jar); for our analysis, we assumed the purchase of a 
15-g jar. Due to the lack of evidence in this area, we could not 
differentiate treatment effects between the different types of 
MC (ie, oils, soft gels, dried flowers and the variable THC:CBD 
ratios); therefore, we assumed similar treatment effects across 
all MC products. We conducted data extraction and analysis 
using Microsoft Excel (Version 2010, Microsoft, Redmond, 
WA, USA) over a 1-year time horizon.

For comparisons against a willingness-to-pay (WTP) 
threshold, we used values of $50 000, $100 000 and $150 000 
USD,27–29 which, currently, are approximately equal to $66 714, 
$133 428 and $200 141 CAD, respectively.

Table 1. Dosing guidance for medical cannabis.

PRODuCT THC:CBD STARTiNG DAiLY DOSE MAxiMAL DAiLY DOSE (iF NEEDED)

Oils 26.3:<1 mg/mL 0.1 mL 0.4 mL (↑ by 0.1 mL/day from day 1)

10:10-20 mg/mL 0.25 mL 1 mL (↑ by 0.25 mL/day from day 1)

<1:20 mg/mL 0.25 mL 1 mL (↑ by 0.25 mL/day from day 1)

Soft gels 2.5 mg THC capsules 2.5 mg 10 mg (↑ by 2.5 mg/day from day 1)

10 mg THC capsules 10 mg 17.5 mg (↑ by 2.5 mg/day from day 1)

5 & 20 mg CBD capsules 5 mg 30 mg (↑ by 5 mg/day from day 1)
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Results
Utility scores

The estimated utilities gained for each treatment are pre-
sented in Table 2, showing the mean, median and range of 
QALYs gained over 1 year across the included trials. 
Regardless of the estimate chosen, MC appears to provide the 
greatest QALYs gained among all treatments, while 

ibuprofen results in the least. Generally speaking, pharmaceu-
tical-grade chondroitin and opioids also provide more favour-
able gains in QALYs over 1 year.

Costs

Treatment costs are summarized in Table 3. Based on the aver-
age estimate of cost data, MC oils can range from $164 to 

Table 2. utility scores (QALYs gained over 1 year).

TREATMENT ESTiMATE BASED 
ON MEAN VALuE

ESTiMATE BASED ON 
MEDiAN VALuE

RANGE OF 
VALuES

Medical cannabis10,30–32 0.052 0.068 0.004–0.071

Bracing33–36 0.015 0.014 0.008–0.025

Glucosamine37–47 0.022 0.019 0.003–0.057

Chondroitin (pharmaceutical-grade)48–50 0.034 0.041 0.008–0.045

Celecoxib38,51–64 0.026 0.021 0.003–0.089

Diclofenac57,65–73 0.023 0.014 0.006–0.052

Naproxen64,74–80 0.022 0.018 0.009–0.043

ibuprofen81–84 0.011 0.011 0.007–0.014

Opioids (tramadol, oxycodone)85–87 0.041 0.042 0.021–0.06

Table 3. Costs for 1 year of treatment (2019 CAD, rounded to nearest dollar).

TREATMENT DELiVERY METHOD ESTiMATE BASED ON MEAN VALuE ESTiMATE BASED ON MEDiAN 
VALuE

Medical cannabis24 Oral (for oils and soft 
gels)

Oils (minimal dose): $164 Oils (minimal dose): $205

Oils (maximal dose): $657 Oils (maximal dose): $821

Soft gels (minimal dose): $616 Soft gels (minimal dose): $389

Soft gels (maximal dose): $1296 Soft gels (maximal dose): $1314

Smoked (for dried 
flowers)

Dried flowers (0.5 g/day): $1192 Dried flowers (0.5 g/day): $1192*

Dried flowers (0.75 g/day): $1788 Dried flowers (0.75 g/day): $1788*

Dried flowers (1 g/day): $2383 Dried flowers (1 g/day): $2383*

Dried flowers (1.25 g/day): $2979 Dried flowers (1.25 g/day): $2979*

Bracing88–90 Orthotic Device + time on brace fitting: $551 Device + time on brace fitting: $341

Glucosamine91,92 Oral $401 $401*

Chondroitin (pharmaceutical-grade)48 Oral $811 $811*

Celecoxib93–95 Oral $2760 $1616

Diclofenac93–95 Oral Medication + PPi: $1376 Medication + PPi: $1536

Naproxen93–95 Oral Medication + PPi: $1490 Medication + PPi: $1536

ibuprofen93–95 Oral Medication + PPi: $1205 Medication + PPi: $1410

Opioids (Tramadol, Oxycodone)94,96 Oral $1834 $1318

*Mean estimate = median estimate.
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$657 per year, and soft gels can range from $616 to $1296 per 
year; the yearly cost of smoking dried flowers can vary dramati-
cally depending on how many grams are smoked per day. For 
current knee pain therapies, orthotic intervention with bracing 
and dietary supplementation with glucosamine are the cheap-
est therapies, pharmaceutical-grade chondroitin is priced in the 
mid-range, and oral NSAIDs and opioids are, generally, priced 
highest.

Cost-utility

Based on mean estimates (Table 4) and a WTP threshold of 
$66 714 CAD, all forms of MC consumption were cost-effec-
tive compared to any knee pain therapy, except dried flowers at 
1 and 1.25 g/day; dried flowers at 1 g/day compared to pharma-
ceutical-grade chondroitin and dried flowers at 1.25 g/day 

versus glucosamine, pharmaceutical-grade chondroitin and 
opioids were only cost-effective when the WTP was increased 
to $133 428 CAD/QALY gained.

Based on median estimates (Table 5) and a WTP thresh-
old of $66 714 CAD, all forms of MC consumption were 
cost-effective compared to any knee pain therapy, except 
dried flowers at 1.25 g/day; dried flowers at 1.25 g/day ver-
sus pharmaceutical-grade chondroitin were only cost-effec-
tive when the WTP was increased to $133 428 CAD/QALY 
gained.

Regardless of the estimates used (ie, mean or median esti-
mates), both MC oils (Figure 1) and soft gels (Figure 2) at both 
the minimal and maximal recommended daily doses were cost-
effective compared to all current knee pain therapies at the 
lowest WTP threshold (ie, $66 714/QALY gained). Medical 
cannabis dried flowers were only cost-effective compared to all 

Table 4. incremental cost-utility ratios (iCuRs) based on mean utility and mean cost estimates (cost/QALY gained).

MEDiCAL CANNABiS VS. BRACiNG GLuCOS. CHON. CELE. DiCLO. NAPROx. iBu. OPiOiDS

Oils (min) Dom. Dom. Dom. Dom. Dom. Dom. Dom. Dom.

Oils (max) $2868* $8518* Dom. Dom. Dom. Dom. Dom. Dom.

Soft gels (min) $1766* $7159* Dom. Dom. Dom. Dom. Dom. Dom.

Soft gels (max) $20 148* $29 830* $26 938* Dom. Dom. Dom. $2230* Dom.

Dried flowers (0.5 g/day) $17 320* $26 342* $21 126* Dom. Dom. Dom. Dom. Dom.

Dried flowers (0.75 g/day) $33 424* $46 204* $54 229* Dom. $14 189* $9 913* $14 211* Dom.

Dried flowers (1 g/day) $49 529* $66 066* $87 332# Dom. $34 736* $29 775* $28 744* $49 967*

Dried flowers (1.25 g/day) $65 633* $85 928# $120 436# $8421* $55 283* $49 637* $43 277* $104 136#

Abbreviations: Cele., celecoxib; Chon., chondroitin; Diclo., diclofenac; Dom., dominated (ie, MC product is more effective and cheaper than the comparator treatment); 
Glucos., glucosamine; ibu., ibuprofen; Naprox., naproxen.
Positive iCuR indicates that the MC product is more effective but also more costly than the comparator treatment.
*Cost-effective at a WTP of $66 714 CAD/QALY gained.
#Cost-effective when WTP increased to $133 428 CAD/QALY gained only.

Table 5. incremental cost-utility ratios (iCuRs) based on median utility and median cost estimates (cost/QALY gained).

MEDiCAL CANNABiS VS. BRACiNG GLuCOS. CHON. CELE. DiCLO. NAPROx. iBu. OPiOiDS

Oils (min) Dom. Dom. Dom. Dom. Dom. Dom. Dom. Dom.

Oils (max) $8896* $8567* $362* Dom. Dom. Dom. Dom. Dom.

Soft gels (min) $886* Dom. Dom. Dom. Dom. Dom. Dom. Dom.

Soft gels (max) $18 021* $18 623* $18 612* Dom. Dom. Dom. Dom. Dom.

Dried flowers (0.5 g/day) $15 757* $16 128* $14 084* Dom. Dom. Dom. Dom. Dom.

Dried flowers (0.75 g/day) $26 791* $28 288* $36 153* $3650* $4668* $5041* $6618* $18 080*

Dried flowers (1 g/day) $37 826* $40 449* $58 221* $16 328* $15 702* $16 958* $17 071* $40 998*

Dried flowers (1.25 g/day) $48 860* $52 609* $80 290# $29 006* $26 736* $28 875* $27 525* $63 916*

Abbreviations: Cele., celecoxib; Chon., chondroitin; Diclo., diclofenac; Dom., dominated (ie, MC product is more effective and cheaper than the comparator treatment); 
Glucos., glucosamine; ibu., ibuprofen; Naprox., naproxen.
Positive iCuR indicates that the MC product is more effective but also more costly than the comparator treatment.
*Cost-effective at a WTP of $66 714 CAD/QALY gained.
#Cost-effective when WTP increased to $133 428 CAD/QALY gained only.
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knee pain therapies at the lowest threshold up to a certain dos-
age (0.75 and 1 g/day based on mean and median estimates, 
respectively).

Discussion
The purpose of this study was to estimate the cost-effectiveness 
of MC in patients with chronic knee pain. Prior cost-effective 
studies have looked at cannabinoid-based therapies in multiple 
sclerosis with Sativex and chronic neuropathic pain with smoked 
cannabis.97–101 This analysis showed that, depending on the cho-
sen WTP threshold, MC therapies could be a cost-effective 
strategy relative to current non-surgical knee pain therapies, 
namely, bracing, glucosamine, pharmaceutical-grade chondroi-
tin, various oral NSAIDs and opioids. More specifically, MC oils 
and soft gels at both the minimal and maximal recommended 
daily doses were all cost-effective at the most conservative (ie, 

lowest) WTP value of $66 714 CAD (or $50 000 USD) per 
QALY gained compared to current knee therapies; MC con-
sumption via dried flowers may only be cost-effective up to a 
certain daily dose, unless the WTP is increased to $133 428 
CAD (or $100 000 USD) per QALY gained.

In terms of AEs, the extent to how related and how serious 
these AEs are must also be considered. The reported estimate 
for bracing appears high (ie, 67%), but this was just from 1 
study and the nature of adverse effects related to the device 
are likely not severe, largely being associated with superficial 
skin irritation and patient discomfort while wearing the 
device.35 Glucosamine and chondroitin have been shown to 
be generally well-tolerated102,103; however, certain patients 
may be allergic, some may experience minor gastrointestinal 
effects and they are usually administered with a salt, which 
would increase daily sodium intake.103–105 In addition, there is 

Figure 1. incremental cost-utility ratios (iCuRs) of medical cannabis oils versus knee pain therapies at the (a) minimal and (b) maximal recommended 

daily doses.
Blue = mean estimates, Orange = median estimates.
QALY, quality-adjusted life year; WTP, willingness-to-pay.
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some uncertainty regarding glucosamine’s effect on glucose 
metabolism.103,104 Toxicities that have been considered related 
to chronic oral NSAID use, especially non-selective types, are 
gastrointestinal bleeding, erosion or ulceration, dyspepsia, 
chronic diarrhea, cardiovascular risks, renal failure and colonic 
perforation,106–109 while those related to opioids include con-
stipation, respiratory depression, nausea, urinary retention, 
hyperalgesia, behavioural side-effects and, more importantly, 
overdose-related mortality due to addiction and increased 
tolerance.8,107,110 In order to limit the gastrointestinal effects 
of non-selective NSAIDs, gastrointestinal protective agents, 
such as proton pump inhibitors, and COX-2 inhibitors were 
developed, but those come at increased costs and there is still 
a risk.107,109 Also, COX-2 inhibitors may lessen gastrointesti-
nal toxicity, but they may still increase the risk of adverse car-
diovascular effects.107,110,111

Adverse events related to MC are primarily seen with prod-
ucts containing higher levels of THC as it has been shown to 
be associated with the psychoactive effects of MC consump-
tion.8,9 The current recommendation for THC consumption is 
no more than 30 mg/day and, preferably, in conjunction with 
CBD.8 In the 2 included trials that reported the risk of AEs 
following MC therapy, the 1 associated with a higher incidence 
of AEs (88% over 12 months) prescribed herbal MC with 
12.5% THC,10 whereas the 1 reporting the lower incidence 
(10% over 3 months) initially provided patients with an oral 
MC capsule containing a 1:1 ratio of THC to CBD, though a 
vapor pen containing 2 mg of THC per 0.1 mg of CBD (20:1 
ratio) was also prescribed to any patient experiencing break-
through pain.30 The most common side-effects that have been 
seen with MC include fatigue/drowsiness, dizziness, dry 
mouth, cough/phlegm/bronchitis (when smoked), anxiety, 

Figure 2. incremental cost-utility ratios (iCuRs) of medical cannabis soft gels versus knee pain therapies at the (a) minimal and (b) maximal 

recommended daily doses.
Blue = mean estimates, Orange = median estimates.
QALY, quality-adjusted life year; WTP, willingness-to-pay.
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euphoria, nausea and some effects on cognitive ability; it 
appears to have a similar safety profile as pharmaceutical can-
nabinoids.8,10 According to the study by Ware et al. (2015) on 
patients with chronic, non-cancer pain, the chronic adminis-
tration of herbal cannabis revealed no increase in serious AEs, 
no harm on cognitive function, pulmonary function tests and 
biochemical measures.10 There is currently no evidence to sug-
gest that death due to MC overdose should be a concern and it 
has been shown that patients maintain the same daily dose for 
years, unlike opioids;8,9 however, contraindications have been 
established and include individuals who are pregnant or lactat-
ing and those with a history of psychosis or respiratory disease 
(for cannabis smoking), and caution should be taken with those 
who have an unstable heart condition and when there is poten-
tial for drug interactions.8,112

Strength and limitations

A strength of our study was that we retrieved our estimates for 
utility scores and cost data, when possible, from a systematic 
review of the literature and, except with MC, we extracted util-
ity scores from RCT. We considered all eligible studies in order 
to limit bias in our final estimates. As our study was from a 
Canadian, single payer perspective, prioritized cost data from 
studies conducted in Canada, when feasible, so that our final 
cost estimates were most representative of what payers would 
have to pay in Canada. We also performed 2 types of analyses 
(ie, mean and median estimates) in order to assess if our final 
conclusions could change depending on the estimates included 
in our analysis.

Our study was limited by the fact that we had to use evi-
dence from MC studies that were on patient populations not 
exactly representative of our target patient population (ie, 
chronic knee pain). The patients included in these MC studies 
predominantly had chronic, noncancer pain, though it is 
unclear if such patients benefit from MC differently than those 
who have chronic knee pain. Also, due to the limited evidence 
in this area, we had to include observational data to acquire 
utility estimates for MC. Another potential limitation was that, 
when utility scores were not provided in a study, we mapped 
scores from other outcome scoring measures in order to esti-
mate utility scores. This included a heterogeneous set of differ-
ent outcome measures and it is unclear how accurate they are at 
actually capturing utility. Lastly, again due to the limited evi-
dence, we assumed that the effects of MC were the same 
regardless of the route of administration (ie, oils, soft gels or 
dried flowers), THC:CBD ratio or daily dosing, which may 
not truly be the case.

Conclusion
Our study showed that MC therapies may be a cost-effective 
strategy in the non-surgical management of chronic knee pain 
relative to current knee pain therapies; however, the evidence 
on the medical use of cannabis is limited and predominantly 

low-quality. Additional trials on MC are definitely needed, 
specifically in patients with chronic knee pain. Future investi-
gations should also focus on establishing if there are any differ-
ences in therapeutic effects between the different methods of 
MC consumption, THC:CBD ratio and daily dosing. The 
relatedness and severity of adverse events must also be further 
evaluated as this should be an important part of the decision-
making process due to their potential impact on a patient’s 
quality of life and healthcare costs.
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