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Abstract

Objective To develop a clinical practice guideline for a simplified approach to medical cannabinoid use in primary care;
the focus was on primary care application, with a strong emphasis on best available evidence and a promotion of shared,
informed decision making.

Methods The Evidence Review Group performed a detailed systematic review of 4 clinical areas with the best evidence
around cannabinoids: pain, nausea and vomiting, spasticity, and adverse events. Nine health professionals (2 generalist
family physicians, 2 pain management-focused family physicians, 1 inner-city family physician, 1 neurologist, 1 oncologist,
1 nurse practitioner, and 1 pharmacist) and a patient representative comprised the Prescribing Guideline Committee
(PGC), along with 2 nonvoting members (pharmacist project managers). Member selection was based on profession,
practice setting, location, and lack of financial conflicts of interest. The guideline process was iterative through content
distribution, evidence review, and telephone and online meetings. The PGC directed the Evidence Review Group to
address and provide evidence for additional questions as needed. The key recommendations were derived through
consensus of the PGC. The guideline was drafted, refined, and distributed to a group of clinicians and patients for
feedback, then refined again and finalized by the PGC.

Recommendations Recommendations include limiting medical cannabinoid use in general, but also outline potential
restricted use in a small subset of medical conditions for which there is some evidence (neuropathic pain, palliative and
end-of-life pain, chemotherapy-induced nausea and vomiting, and spasticity due to multiple sclerosis or spinal cord
injury). Other important considerations regarding prescribing are reviewed in detail, and content is offered to support
shared, informed decision making.

Conclusion This simplified medical cannabinoid prescribing guideline provides practical recommendations for the use
of medical cannabinoids in primary care. All recommendations are intended to assist with, not dictate, decision making
in conjunction with patients.

Editor's key points

» This simplified prescribing guideline was developed with a primary care focus. Guideline contributors were selected based on
profession, practice setting, and location to represent a variety of key stakeholders (particularly primary care) from across the
country, as well as on the absence of financial conflicts of interest.

» Although cannabinoids have been promoted for an array of medical conditions, the evidence base is challenged by bias and a
lack of high-level research. Two large evidence synopses suggested that only 3 conditions have an adequate volume of evidence
to inform prescribing recommendations: chronic pain, nausea and vomiting, and spasticity.

» The guideline suggests that clinicians could consider medical cannabinoids for refractory neuropathic pain and refractory
pain in palliative care, chemotherapy-induced nausea and vomiting, and spasticity in multiple sclerosis and spinal cord injury
after reasonable trials of standard therapies have failed. If considering medical cannabinoids and criteria are met, the guideline
recommends nabilone or nabiximols be tried first. Harms are generally more common than benefits are, and it is important to
discuss the benefits and risks of medical cannabinoids with patients for whom they are being considered.
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Box 1. Recommendations summary

General recommendation -We strongly recommend against medical cannabinoids for

- We recommend against use of medical cannabinoids for most nausea and vomiting in pregnancy or hyperemesis gravidarum
medical conditions owing to lack of evidence of benefit and known owing to the lack of evidence, known harms, and unknown
harms (strong recommendation) harms (strong recommendation)

-Potential exceptions are reviewed below: some types of pain, + CINV: We recommend against use of medical cannabinoids as
CINV, and spasticity due to MS or SCI first- or second-line therapy for CINV owing to limited
comparisons with first-line agents and known harms (strong
Management of pain recommendation)

- Acute pain: We strongly recommend against use of medical -Clinicians could consider medical cannabinoids for treatment
cannabinoids for acute pain management owing to evidence of of refractory CINV, with the following considerations (weak
no benefit and known harms (strong recommendation) recommendation):

+ Headache: We recommend against use of medical cannabinoids for —a discussion has taken place with patients regarding the
headache owing to lack of evidence and known harms (strong risks and benefits of medical cannabinoids for CINV
recommendation) —patients have had a reasonable therapeutic trial of standard

+ Rheumatologic pain: We recommend against use of medical therapies* and have persistent CINV
cannabinoids for pain associated with rheumatologic conditions —medical cannabinoids are adjuncts to other prescribed
(including osteoarthritis and back pain) owing to lack of therapies
evidence and known harms (strong recommendation) - Types of medical cannabinoids for CINV:

+ Neuropathic pain: We recommend against medical cannabinoids -If considering medical cannabinoids, we recommend nabilone
as first- or second-line therapy in neuropathic pain owing to (strong recommendation)
limited benefits and high risk of harms (strong —We recommend against nabiximols and medical marijuana
recommendation) (smoked, oils, or edibles), as it is inadequately studied (strong
-Clinicians could consider medical cannabinoids for refractory recommendation)
neuropathic pain, with the following considerations (weak —While dronabinol has been studied, it is no longer available
recommendation): in Canada

—a discussion has taken place with patients regarding the
benefits and risks of medical cannabinoids for pain Management of spasticity

—patients have had a reasonable therapeutic trial* of >3 + General: We recommend against use of medical cannabinoids
prescribed analgesics' and have persistent problematic pain for general spasticity owing to lack of evidence and known
despite optimized analgesic therapy harms (strong recommendation)

—medical cannabinoids are adjuncts to other prescribed * Spasticity in MS or SCI: We recommend against use of medical
analgesics cannabinoids as first- or second-line therapy for spasticity in MS

- Palliative (end-of-life) cancer pain: We recommend against use or SCI owing to limited evidence and known harms (strong
of medical cannabinoids as first- or second-line therapy for recommendation)
palliative cancer pain owing to limited benefits and high risk of -Clinicians could consider medical cannabinoids for refractory
harms (strong recommendation) spasticity in MS and SCI, with the following considerations (weak
-Clinicians could consider medical cannabinoids for refractory pain recommendation):
in palliative cancer patients, with the following considerations (weak —a discussion has taken place with patients regarding the
recommendation): benefits and risks of medical cannabinoids for spasticity

—a discussion has taken place with patients regarding the —patients have had a reasonable therapeutic trial of standard
risks and benefits of medical cannabinoids for pain therapies (including nonpharmaceutical measures)s and have
—patients have had a reasonable therapeutic trial* of =2 persistent spasticity
prescribed analgesics and have persistent problematic pain + Types of medical cannabinoids for spasticity:
despite optimized analgesic therapy -If considering medical cannabinoids, we recommend
—medical cannabinoids are adjuncts to other prescribed nabiximols (strong recommendation)
analgesics —We recommend against medical marijuana (smoked, oils, or

- Types of medical cannabinoids for pain: edibles), as it is inadequately studied (strong recommendation)
-If considering medical cannabinoids, we recommend a —Clinicians could consider nabilone owing to its lower cost;
pharmaceutically developed product (nabilone or nabiximols) as however, it is off-label and lacks evidence for this use (weak
the initial agent (strong recommendation) recommendation)

—Nabilone is off-label for pain and has limited evidence of
benefit. However, it is less expensive than nabiximols and CBD—cannabidiol, CINV—chemotherapy-induced nausea and vomiting,
dosing is more consistent than for smoked cannabis MS—multiple sclerosis, SCl—spinal cord injury, THC—tetrahydrocannabinol.
—Nabiximols is expensive and, in some provinces, only available *Reasonable therapeutic trial is defined as 6 wk of therapy with an appro-
through specialist prescribing or special authorization. priate dose, dose titration, and monitoring (eg, function, quality of life).
However, nabiximols has better evidence than nabilone does tOther prescribed therapies for neuropathic pain management include,
-If considering medical cannabinoids, we recommend against but are not limited to (in no particular order), tricyclic antidepressants
medical marijuana (pgrticularly smoked) as the initial product (eg, amitriptyline, nortriptyline), gabapentinoids (gabapentin, prega-
(strong recommendation) balin), or selective norepinephrine reuptake inhibitor antidepressants
—Evidence for smoked cannabis has a very high risk of bias, (duloxetine, venlafaxine). The committee believed that >3 medications
and long-term consequences are unknown should be trialed before considering cannabinoids or opioids.
—Products available can have far higher concentrations of +Other prescribed therapies for CINV include, but are not limited to (in no
THC and CBD than those researched particular order), serotonin antagonists (eg, ondansetron), neurokinin-1
. receptor antagonists (aprepitant, fosaprepitant), corticosteroids (dexameth-
Management of nausea and vomiting asone), and dopamine antagonists (prochlorperazine, metoclopramide).

+ General: We recommend against use of medical cannabinoids sOther therapies for spasticity in MS include, but are not limited to (in no
for general nausea and vomiting owing to the lack of evidence particular order), daily stretching, range-of-movement exercises, baclofen,
and known harms (strong recommendation) gabapentin, tizanidine, dantrolene, benzodiazepine, or botulinum toxin.
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have used cannabis in their lifetime, with 129% hav-
ing used cannabis in the past year.! Men use canna-
bis more commonly than women do (16% vs 8%), with
the highest use in those aged 18 to 24 years (33%).!
Among marijuana users in the United States, the most
commonly reported reason for use was recreational in
53%, medicinal in 11%, and a mix in 36% of users.? In
many countries, including Canada, self-reported medi-
cal marijuana use, here defined as use of dried cannabis
or cannabis oil, is often in the range of 15% to 19% for
conditions like multiple sclerosis (MS), chronic pain, and
inflammatory bowel disease.> The most common reason
for medical marijuana use is chronic pain, varying from
58% to 84% of medical marijuana users.® Other reasons
include mental health concerns (such as anxiety), sleep
disorders, and spasticity in MS.*> Surveys of medical
marijuana users find 70% or more believe medical mari-
juana use results in moderate or better improvement in
their symptoms.* A Canadian study found that functional
status among medical marijuana users was worse than
among the general population, reporting scores of 28
versus 7 on functional assessment, respectively (using
the World Health Organization Disability Assessment
Schedule for which possible scores range from 0 to 100,
with higher scores representing worse function).*
Medical marijuana use in Canada has grown sharply.
On average, the number of registered medical marijuana
users in Canada has approximately tripled every year
since 2014, from 7914 in April to June of 2014, to 30537
in 2015, to 75166 in 2016, to 201398 in 2017.5 The per-
centage of registered users in each province varies,
ranging from 0.07% of the Quebec population to 1.7%
of the Alberta population.® Medical cannabinoids, here
defined as medical marijuana and pharmaceutical can-
nabinoids, have been endorsed for a long list of medical
concerns and ailments, from irritable bowel syndrome
to cancer.® However, enthusiasm among prescribers is
inconsistent.”® Two Canadian surveys have shown that
prescribers would appreciate more education and guid-
ance around prescribing of medical cannabinoids.>!°
Although cannabinoids have been promoted for an
array of medical conditions, the evidence base is chal-
lenged by bias and a lack of high-level research. Two
large evidence synopses suggested that only 3 condi-
tions have an adequate volume of evidence: chronic pain,
nausea and vomiting, and spasticity.>!! Therefore, our
Evidence Review Group performed a targeted system-
atic review of systematic reviews on the use of canna-
binoids for these conditions, as well as their potential
adverse effects. Medical cannabinoids included phar-
maceutically derived cannabinoids (nabilone and nabix-
imols) and medical marijuana. The clinical questions
focused on medical cannabinoids as therapy; therefore,
we selected systematic reviews that included random-
ized controlled trials (RCTs) to focus on the highest-level

I n Canada, 43% of people aged 15 years and older

evidence. Our systematic review, including GRADE
(Grading of Recommendations Assessment, Development
and Evaluation) evaluation, is published in full as a com-
panion document to this guideline (page €78).'2 A sum-
mary of our recommendations is presented in Box 1.

— Methods —

Following the completion of the systematic review, the
guideline was begun by forming the overarching 10-
member Prescribing Guideline Committee (PGC), which
consisted of 2 generalist family physicians (G.M.A., M.F)),
1 inner-city family physician (J.K.), 2 pain management-
focused family physicians (R.E.D., T.F.), 1 neurologist
(K.M.), 1 medical oncologist (X.Z.), 1 nurse practitioner
(N.C.), 1 pharmacist (N.P.B.), and 1 patient representa-
tive (B.D.). There were originally 11 members (2 patient
members), but 1 patient representative withdrew owing
to unavoidable external commitments. There were also 2
nonvoting members to help guide the process (pharmacist
project managers: AJ.L., J.R.). The PGC was responsible
for considering the evidence, discussing its application
to primary care, developing and approving recommen-
dations from primary care clinicians, assisting in draft-
ing and preparing the guideline, and approving related
knowledge translation content. The PGC member selec-
tions were based on profession, practice setting, and loca-
tion to represent a variety of primary care providers from
across the country, as well as on the absence of finan-
cial conflicts of interest. Actual and potential conflicts of
interest were disclosed and are available at CFPlus.* This
guideline received no external funding and no members
of the PGC have financial conflicts of interest.

As with our previous guideline,’* we endeavoured
to create an evidence-based, primary care-focused,
patient-centred, and, wherever possible, simplified
guideline. We followed the Institute of Medicine's out-
line for Clinical Practice Guidelines We Can Trust'* and
the GRADE methodology.!®* Guideline development itself
was iterative and completed through online communi-
cation and telephone meetings.

As previously mentioned, the process started with
identification of 3 possible areas of reasonable evidence
for medical cannabinoids®!' and the potential harms.
The Evidence Review Group then performed a detailed
systematic review!'? of systematic reviews (of RCTs) in
the following areas:

e medical cannabinoids for the management of pain;

e medical cannabinoids for the management of nausea
and vomiting;

e medical cannabinoids for the management of spastic-
ity; and

*The full disclosure of competing interests, the 1-page summary,
a patient handout, and the online supplement are available at
www.cfp.ca. Go to the full text of the article online and click on
the CFPlus tab.
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e adverse events resulting from medical cannabinoids.

The PGC members reviewed the results of the system-
atic reviews and completed premeeting work to formu-
late thoughts around key recommendations for primary
care. Medical cannabinoids included pharmaceutically
derived cannabinoids (eg, nabilone and nabiximols) and
medical marijuana. At meetings, evidence and its appli-
cation was discussed and the PGC began to compose
key recommendations. Recommendations were further
drafted between meetings, shared ahead, and then dis-
cussed at subsequent meetings. During this process, the
PGC members had 7 additional questions they requested
clarification on from the Evidence Review Group:

e What is the evidence on medical cannabinoids for
appetite stimulation?

e Do cannabinoids reduce seizure frequency in patients
with epilepsy?

 Can cannabinoids be used to treat headaches?

» Have there been any cases of pulmonary aspergillosis
and, if so, was the cannabis smoked or vaporized?

» What is the efficacy of oral cannabinoids in chronic pain?

e Is there high-level evidence that differing proportions
of tetrahydrocannabinol (THC) or cannabidiol (CBD)
influence effectiveness (or harms)?

e How do cannabinoids compare to other drug treat-
ments for neuropathic pain?

All 7 questions were answered using an abbreviated,
focused search and summation of the best available evi-
dence. The results were discussed at meetings while
finalizing and approving key recommendations.

The principles of the GRADE methodology were used
for wording of recommendations.'®* Weak recommenda-
tions were represented by the wording “could consider.”
Strong recommendations were represented by the word-
ing “we recommend” and, for particular emphasis, the
committee might also include the phrasing “we strongly
recommend.” Four PGC members (G.M.A., N.P.B,, J.R,,
AJ.L) then completed the first draft of the guideline,
which was distributed to the full PGC for consideration
and suggestions. The PGC then met again to finalize the
recommendations and document.

The guideline was given to the Peer Review
Committee for distribution to outside clinicians and
patients for peer review and feedback. The Peer Review
Committee compiled feedback from 40 individuals and
made suggestions to improve the guideline. Once edited,
the guideline was sent to the PGC for final approval.
After final approval of the guideline by the PGC, knowl-
edge translation tools, including patient education con-
tent, were developed.

Evidence limitations

We focused on the best available evidence in our review.
Systematic reviews or meta-analyses and RCTs offer the
best possibility of addressing therapy questions, central
to prescribing therapeutics. However, when examining

cannabinoids, even this higher-level evidence is sub-
ject to multiple and highly influential biases, consid-
erably influencing the GRADE evaluation.!? These are
reviewed in detail in our systematic review'? but the pri-
mary issues are summarized here.

Many studies enrolled patients with a history of canna-
binoid use. This might exaggerate the benefit of interven-
tions and almost certainly minimizes adverse events. In
fact, 1 systematic review found that rare serious adverse
events, like psychosis, occurred predominantly among
cannabinoid-naive participants.'¢ Blinding was examined
in some of the RCTs, asking patients and caregivers if
they could identify when cannabinoids or placebos were
being used. In all studies reporting on the issue, unblind-
ing was very common (approximately 90%) for both
patients and caregivers, regardless of cannabinoid type
and dose.'? Additionally, RCTs with small sample sizes
and short durations, with an increased potential of falsely
positive results, are common in cannabinoid research.
A sensitivity analysis on chronic pain RCTs found that
results of smaller and shorter-duration RCTs were posi-
tive, while larger and longer RCTs found no effect. Other
risk-of-bias issues for RCTs include missing quality mark-
ers, like allocation concealment. Risk-of-bias issues for
systematic reviews include inconsistent inclusion of RCTs
and inconsistent outcome reporting.

— Recommendations —

Shared, informed decision making

In addition to recommendations (Box 1), this guideline
provides details that promote shared decision making
with patients. The recommendations are also reflected
in the simplified algorithm (Figure 1). Table 1 outlines
the benefits for specific indications, including natural
frequencies (event rates) and numbers needed to treat
(with duration).'? Table 2 outlines common adverse
events in both natural frequency (event rates) and
numbers needed to harm.!? Last, Figure 2 provides a
comparison icon array with natural frequencies for com-
mon interventions for neuropathic pain. This tool is not
meant to recommend specific therapies but to allow cli-
nicians and patients to see the estimated benefits of var-
ious interventions. Adverse events, costs, and patients’
preferences are some of the issues that also contribute
to medication selection. For example, while high-dose
opioids have benefits similar to venlafaxine or prega-
balin, the risks and harms of high-dose opioids make
them a poor choice. As a supplement, we provide a
“1-pager” summarizing the key aspects of the guideline
and shared decision making information, as well as a
patient handout, available at CFPlus.*

Cannabinoids for most medical conditions
Although advocated for various medical conditions, the
evidence for medical cannabinoids for most conditions
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is sparse.® This guideline will deal specifically with pain,
nausea and vomiting, and spasticity, as these conditions
have both the greatest volume of evidence and research
that supports a potential benefit. There is insufficient
evidence, evidence indicating a lack of benefit, or both
for most other conditions. For example, the evidence
for glaucoma consists of 1 RCT of 6 patients that found
no benefit."' Even in areas with more research, such as
appetite stimulation, RCT results are generally inconsist-
ent and the results are frequently insignificant (see the
online supplement available at CFPlus*). For example,
of 4 appetite-stimulation RCTs in HIV, 2 found no differ-
ence compared with placebo, 1 found an approximately
2-kg improvement with cannabinoids versus placebo,
and 1 found that megestrol improved weight by 8.5 kg
more than cannabinoids did.!' For seizure disorders,
a Cochrane systematic review reported 4 low-quality
RCTs with 9 to 15 patients each, and did not find that
there was any reliable information to support cannabi-
noids for seizure prevention (see the online supplement
available at CFPlus*). Since then, a 2017 high-quality
RCT of CBD for treatment-resistant seizures in Dravet
syndrome (in patients aged 2 to 18 years) showed some

Figure 1. Medical cannabinoid prescribing algorithm

If considering medical cannabinoids ...

YES |,

For neuropathic pain, palliative NO Recommend
pain, CINV, or spasticity in MS or SCI —> against use

YES |,

If tried > 3 medications for neuropathic pain NOo
or > 2 medications for palliative pain;
or if refractory to standard therapies for
CINV or spasticity in MS or SCI

YES |,

Can consider a medical cannabinoid as adjunctive therapy
Neuropathic or CINV: Spasticity in
palliative pain: Try nabilone MS or SCI:

Try nabilone Try nabiximols

or nabiximols or nabilone

We recommend against prescribing medical marijuana
(particularly smoked) as a first-line cannabinoid owing
to a high risk of bias in available studies and unknown
long-term consequences

In all cases, potential harms and benefits should be
discussed with the patient

CINV—chemotherapy-induced nausea and vomiting,
MS—multiple sclerosis, SCl—spinal cord injury.

improvement in the seizures.!” While positive, this type
of condition would not be managed in primary care and
is therefore not relevant to a primary care guideline.

While mental health concerns are a common rea-
son for medical marijuana use,® the evidence is very
poor. There are no RCTs investigating medical canna-
binoids for depression.® The evidence for anxiety con-
sists of 1 RCT of 24 patients who performed a simulated
public speaking activity and then reported improvement
on the mood visual analogue scale.!" The evidence for
posttraumatic stress disorder consists of 1 RCT of 10
patients that found benefit in some outcomes, but these
results disagree with other research findings of mar-
jjuana use worsening posttraumatic stress disorder.®
Overall, the present evidence for medical cannabinoids
is insufficient to support use in mental health conditions.

The PGC recommends against the use of cannabi-
noids for most medical conditions, mostly owing to the
known harms weighed against the lack of supporting
evidence for benefit.

Pain

There was insufficient evidence for most subtypes of
pain. For acute pain, 1 systematic review of 7 RCTs!?
demonstrated that cannabinoids have no reliable effect
compared with placebo. For headaches, only 1 small,
flawed crossover RCT was identified (see the online
supplement available at CFPlus*), meaning there was
insufficient evidence to recommend cannabinoids for
headache. For pain associated with rheumatologic
conditions, 3 systematic reviews reported insufficient
evidence for benefit in fibromyalgia, osteoarthritis, rheu-
matoid arthritis, and back pain.'? Given these findings,
and the high risk of harms, the PGC recommends against
cannabinoids for these conditions.

Neuropathic pain

Cannabinoid use increased the number of patients who
achieved a 30% pain reduction in chronic (13 neuro-
pathic and 2 cancer RCTs) pain, with a risk ratio of 1.37
(95% CI 1.14 to 1.64).'? Looking specifically at neuro-
pathic pain, in the largest meta-analysis (9 RCTs) can-
nabinoid use increased the number of patients who
achieved a 30% pain reduction, with a risk ratio of 1.34
(95% CI 1.04 to 1.74). Given that the chronic pain meta-
analyses were larger (specifically, 10 RCTs), we per-
formed sensitivity analyses on this group of studies
and demonstrated that longer or larger RCTs found no
effect in chronic pain.'? This raises considerable uncer-
tainty regarding cannabinoids’ true effect on chronic
pain. Additionally, even if we assume estimated ben-
efits are real, many of the adverse events are more com-
mon than the benefits. Weighing this information, and
the fact that many other agents are more effective with
fewer harms, the PGC believed that clinicians should
only consider cannabinoids after patients have had a
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Table 1. Medical cannabinoids’ estimated benefit when treating chronic pain, chemotherapy-induced nausea and
vomiting, or spasticity with GRADE rating of evidence

INDICATION
Chronic pain (median follow-up 4 wk)

+ 230% reduction in chronic (neuropathic plus cancer)
pain*

+ 230% reduction in neuropathic pain

- 230% reduction in palliative pain

- Change in chronic pain scales (possible score 0-10)

Chemotherapy-induced nausea and vomiting
(median follow-up 1 d)

- Control of nausea and vomiting (cannabinoids vs placebo)

« Control of nausea and vomiting (cannabinoids vs
neuroleptics)

Spasticity (median follow-up 6 wk)
- Global impression of change
» 230% improvement in spasticity

- Change in spasticity (possible score 0-10)*

ESTIMATED BENEFIT
GRADE
CONTROL (PLACEBO QUALITY OF
CANNABINOIDS UNLESS INDICATED) EVIDENCE
39% 30% 11 Very low
38% 30% 14 Very low
30% 23% NS Very low
(approximately 15)
Baseline: Baseline: NA Very low
approximately 6  approximately 6
Decrease: 1.2-1.6 Decrease: 0.8
47% 13% 3 Moderate
31% 16% (vs 7 Low
neuroleptics)
50% 35% 7 Low
35% 25% 10 Low
Baseline: 6.2 Baseline: 6.2 NA Very low
Decrease: 1.3-1.7 Decrease: 1.0

GRADE—Grading of Recommendations Assessment, Development and Evaluation, NA—not applicable, NNT—number needed to treat, NS—not statistically significant.

Data from accompanying systematic review by Allan et al (page e78).12

*Meta-analysis results included 13 studies on neuropathic pain and 2 studies on cancer pain.

"Confidence intervals suggest that benefit is likely (risk ratio = 1.34, 95% Cl 0.96 to 1.86), so estimated NNT provided.
*Scales are visual analogue scales or numeric rating scales with higher scores indicating worse pain or spasticity. Changes with cannabinoids are given as

a range based on varying results.

reasonable therapeutic trial of 3 or more established
agents for neuropathic pain.

It is also important to note that most pain studies used
cannabinoids with concomitant analgesia.'? Therefore, if
cannabinoids are used, it should be as adjuncts to other
analgesics. Other research shows almost half of patients
with neuropathic pain will require at least 2 agents.'®
Although HIV-related neuropathy is often unresponsive to
other analgesics, the evidence for cannabinoids for this
indication is highly biased and unreliable. For example, 2
studies in HIV neuropathic pain were both short (<2 weeks)
and small (34 and 55 patients).!" Therefore, the PGC was not
able to provide a specific recommendation for this indica-
tion beyond that for general neuropathic pain.

Cancer and palliative pain

The research for medical cannabinoids in cancer and
palliative pain is not as robust as for neuropathic pain.
However, the PGC considered the potential, although
not reliably verified, for concurrent small benefits for
nausea and vomiting and appetite stimulation (see the
online supplement available at CFPlus*), as well as the
reduced concern about long-term adverse effects in

this population. This led to a weak recommendation for
considering use in refractory cancer or palliative pain.
Weighing these deliberations with the reality that the
management of cancer and palliative pain progresses
more rapidly to opioid analgesia compared with other
chronic pain conditions, the PGC believed that clinicians
should only consider cannabinoids after patients have
had a reasonable therapeutic trial of 2 or more estab-
lished agents for cancer or palliative pain.*

Nausea and vomiting

Owing to the absence of evidence and the known harms
of medical cannabinoids, the PGC recommends against
cannabinoids for general nausea and vomiting. Owing
to the additional unknown harms to an unborn fetus
caused by medical cannabinoids in pregnancy-induced
nausea and vomiting or hyperemesis gravidarum, the
recommendation against cannabinoid use for these con-
ditions was strengthened.

Chemotherapy-induced nausea and vomiting
Chemotherapy-induced nausea and vomiting (CINV)
remains a common consequence of cancer treatment.
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Meta-analysis (7 RCTs) shows that medical cannabinoids
(nabilone or dronabinol) help more patients avoid CINV,
with a risk ratio of 3.60 (95% CI 2.55 to 5.09).!2 However,
4 of the 7 RCTs were at least 35 years old and would not
have included therapies in current use. Further, many
RCTs followed patients for only 1 day. Current recom-
mended treatments of CINV depend on the emetogenicity
of the selected chemotherapy protocol and classifica-
tion of the symptoms (acute onset, delayed onset, anti-
cipatory). Contemporary recommended treatments for
CINV often include ondansetron, dexamethasone, and

Table 2. Adverse events and estimated event rates for
medical cannabinoids, with GRADE of evidence rated high

CANNABINOID  PLACEBO EVENT
TYPE OF ADVERSE EVENT  EVENT RATE, % RATE, % NNH
Overall 81 62 6
Withdrawal due to 11 Approximately 14
adverse events 3%
Serious adverse NS NS NS
events
Central nervous 60 27 4
system effects
“Feeling high” 35 3 4
Sedation 50 30 5
Speech disorders 32 7 5
Dizziness 32 11 5
Ataxia or muscle 30 11 6
twitching
Numbness 21 4 6
Disturbance in 17 2 7
attention or
disconnected
thoughts
Hypotension 25 11 8
Dysphoria 13 0.3 8
Psychiatric 17 5 9
Euphoria 15 2 9
Impaired memory 11 2 12*
Disorientation or 9 2 15
confusion
Blurred vision or 6 0 17
visual hallucination
Dissociation or acute 5 0 20
psychosis

GRADE—Grading of Recommendations Assessment, Development and
Evaluation, NNH—number needed to harm, NS—not statistically significant.
Data from accompanying systematic review by Allan et al (page e78).22
Examples of harms were selected from the largest statistically signifi-

cant meta-analyses providing event rates. Grouping of adverse events
follows the combinations used in the original research.?

*Confidence intervals suggest that harm is likely (risk ratio=3.41,
95% Cl 0.95-12.27), so estimated NNH provided.

aprepitant, with metoclopramide prescribed as needed.?
Weighing these considerations, the PGC believed that
medical cannabinoids could only be considered for CINV
refractory to current antiemetic therapies.

Spasticity

Owing to the limited evidence for use in spasticity (other
than in MS or spinal cord injury [SCI]) and the known harms
of medical cannabinoids, the PGC recommended against
the use of medical cannabinoids for general spasticity.

Spasticity in MS and SCI

Spasticity is a common symptom in MS and SCIL. In MS,
meta-analysis (3 RCTs) showed that medical cannabinoids
(nabiximols) increased the number of patients achieving
a 30% improvement in spasticity, with a risk ratio of 1.37
(95% CI 1.07 to 1.76).'? Although the number of RCTs in SCI
is far lower (3 vs 11 for MS), the trials generally show simi-
lar results.!" However, the PGC recognized that there are a
number of established therapies for spasticity (for example,
see the National Institute for Health and Care Excellence
guideline?!). Furthermore, nabiximols are very expensive
and, as with all medical cannabinoids, adverse events
are more common than benefits are. Therefore, the PGC
thought medical cannabinoids could only be considered
for MS or SCI spasticity refractory to current established
therapies. Last, the PGC believed it was important to dif-
ferentiate spasticity from spasms, as the recommendation
does not apply to spasms.

Harms of cannabinoids

Harms of cannabinoids were consistent and common
across all prescribing considerations. Further, harms were
consistent within research trials and represent the highest
level of GRADE evidence within the accompanying system-
atic review.'? Table 2 provides a list of adverse events.!? The
GRADE evaluation of evidence started as high (from meta-
analyses of RCTs) but decreased owing to risk of bias and
imprecision. However, GRADE evaluation also increased
for large magnitudes of effect and confounders that would
decrease adverse events (like selective inclusion of past
cannabinoid users). This meant that the final GRADE evi-
dence rating for adverse events was high.

Across studies, the approximate risk of adverse
events is 80% versus 60%, and withdrawal due to
adverse events is 11% versus 3%, for cannabinoids
and placebo, respectively.'? The overall risk of adverse
events is similar among varying types of medical can-
nabinoids (such as nabiximols or medical marijuana).!!
Certain adverse events, relative to controls, like “feel-
ing high” (35% to 70% vs 0% to 3%) and euphoria (15%
vs 2%), are very common, but likely anticipated.!? Other
common adverse events, which were potentially less
desirable and more relevant to the committee, include
sedation (50% vs 30%), dysphoria (13% vs 1%), disori-
entation or confusion (9% vs 2%), disturbed attention or
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Figure 2. Neuropathic pain: Pharmacotherapy treatment.

Outcome: Meaningful (approximately 30%) pain improvement

Ordered by decreasing estimated efficacy
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disconnected thoughts (17% vs 2%), dizziness (32% vs
11%), and hypotension (25% vs 11%).'?

Long-term and serious adverse events are underes-
timated in our systematic review owing to our focused
use of meta-analyses of RCTs. This is exacerbated by
enrolment of previous cannabinoid users in the RCTs
and the predominance of small RCTs with short dura-
tions. As a result, the risk of psychosis appears to be
underestimated.'® The risks of rare events, such as can-
nabinoid hyperemesis syndrome (cyclic vomiting) and
amotivational syndrome, are still being defined.??2?

Cannabis use disorder (CUD), replacing previous can-
nabis abuse and cannabis dependence, might be as
common as appearing in one-fifth of regular cannabis
users.® Risk of CUD is higher in those who use more
frequently, are male, and begin at a younger age.®?*
However, in another study of those meeting criteria for
having CUD, 67% remitted (no longer met criteria) at
3 years, with 64% of them no longer using cannabis.?

+ Based on indirect comparisons
+ Time frame approximately 4-12 wk
- Details on methods available
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Whether regular medical use might result in CUD,
what outcomes this might have, and if discontinuation
presents concerns are all not well understood.

Prescribing considerations

Pharmaceutical cannabinoids (nabilone and nabiximols).
Prescribing for CINV should focus on nabilone, and for
spasticity in MS or SCI nabiximols should be used, based
on the evidence and marketing authority in Canada. The
PGC recognized that nabilone, an oral synthetic cannabi-
noid, is used off-label for pain and has limited evidence
of benefit. However, it is relatively inexpensive, is cov-
ered by many public drug plans, and can be dosed more
consistently owing to its capsule formulation. Nabiximols
is a combination of THC and CBD available as an oro-
mucosal spray. It is expensive, is rarely covered on pub-
lic drug plans, and has limitations to prescribing in some
Canadian provinces. However, nabiximols has better evi-
dence for spasticity and neuropathic pain.
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Smoked and other medical marijuana. The PGC rec-
ognizes that when patients request medical canna-
binoids they are likely considering smoked and other
medical marijuana formulations. Reasons for this
include symptom improvement with previous cannabis
experience; secondary gain related to known canna-
binoid effects; patients’ desire to use a natural prod-
uct; information from media, the Internet, or personal
contacts; or unawareness of other formulations avail-
able. Regardless, there are a number of important
considerations. First, the literature around smoked med-
ical marijuana demonstrates a considerable risk of bias,
including possibly exaggerated benefits and underre-
ported harms.!? Second, the long-term harms (including
smoking) and serious adverse effects would not be ade-
quately captured in RCTs and so are largely unknown.
Third, dosing with medical marijuana poses an issue, as
THC and CBD concentrations vary considerably with dif-
fering medical marijuana products. In fact, many dried
medical marijuana products have THC concentrations
of 15% or greater, while the highest concentration stud-
ied is only 9.4%.2° Additionally, mode of delivery and vol-
ume per use can substantially change total intake. There
is no evidence that the different formulations of medi-
cal marijuana, such as cannabis oil, are more effective
or safer than dried medical marijuana. Last, cases of
pulmonary aspergillosis have been reported in immu-
nocompromised patients (see the online supplement
available at CFPlus*).

Medical recommendations in the literature are often
for small amounts of lower-potency marijuana.?” For
example, the starting recommended dosing is 1 inhala-
tion of a 9% maximum THC “joint” once per day.?” This
can be increased to 1 inhalation 4 times a day, result-
ing in approximately half a “joint” per day (or 400 mg).?”
People should not operate dangerous equipment or
perform potentially dangerous activities after use. This
includes no driving for 3 to 4 hours after inhaled medi-
cal marijuana, 6 hours after oral medical marijuana,
and 8 hours if a “high” was noted. For further specific
recommendations, monitoring, and guidance regarding
prescribing medical marijuana, we suggest the guid-
ance document by Kahan et al from 2014.%” There are
also many national and provincial associations, colleges,
and governmental groups that provide policy and
guidance for prescribers (see the online supplement
available at CFPlus*). We provide a summary of the
provincial guidance and a list of authorized licensed
producers of medical marijuana in the online supple-
ment at CFPlus.* It should be noted that licensed pro-
viders often do not involve authorizing clinicians in the
titration of medical marijuana and might simply allow
patients to select medical marijuana types. It should be
clear that if patients use 5 g (current maximum) of 15%
THC, this represents approximately 20 times higher dos-
ing than the recommended 400 mg of 9% THC.

At the time of writing, prices from licensed producers
(see the online supplement available at CFPlus*) ranged
from $4.25 to $15 per gram. Public Safety Canada
reported the mean (SD) price from licensed producers
was $8.37 ($2.34) per gram.?® Given that most patients
smoke 1 to 3 g per day (compared to the recommended
400 mg per day),* typical costs would be approximately
$250 to $750 per month.

We have indicated authorized licensed providers that
provide space for clinician recommendations (see the
online supplement available at CFPlus*). Last, it should
be noted that, in whatever form cannabinoids are taken,
they can have interactions with other pharmaceuticals,
with particular concerns about increased central nerv-
ous system effects.

Conclusion

Medical cannabinoids challenge clinicians, particu-
larly as we attempt to provide symptom and functional
improvement in patients whose conditions are refractory
to other therapies. The evidence for medical cannabi-
noids is unfortunately sparse in many areas and very fre-
quently downgraded by serious bias, limiting the ability
to provide clear guidance. Overall, the PGC believed that
medical cannabinoids are not recommended for most
patients and conditions by far. In neuropathic pain, palli-
ative cancer pain, CINV, and MS- or SCI-related spasticity,
they should only be considered for patients whose condi-
tions are refractory to standard medical therapies. When
considered, there should be a discussion with patients
regarding the limited benefits and more common harms,
and a preferential trial of pharmaceutical cannabinoids
first (over medical marijuana). We hope that future high-
quality RCTs will clarify the evidence further and that
that might lead to reevaluation of the recommendations.
We also recommend long-term monitoring of medical
cannabinoids to further assess potential individual and
societal benefits and harms. %
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