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Abstract

Background: Globally, medical cannabis legalization has increased in recent years and medical cannabis is
commonly used to treat chronic pain. However, there are few randomized control trials studying medical cannabis
indicating expert guidance on how to dose and administer medical cannabis safely and effectively is needed.

Methods: Using a multistage modified Delphi process, twenty global experts across nine countries developed
consensus-based recommendations on how to dose and administer medical cannabis in patients with chronic pain.

Results: There was consensus that medical cannabis may be considered for patients experiencing neuropathic,
inflammatory, nociplastic, and mixed pain. Three treatment protocols were developed. A routine protocol where
the clinician initiates the patient on a CBD-predominant variety at a dose of 5 mg CBD twice daily and titrates the
CBD-predominant dose by 10 mg every 2 to 3 days until the patient reaches their goals, or up to 40 mg/day. At a
CBD-predominant dose of 40 mg/day, clinicians may consider adding THC at 2.5 mg and titrate by 2.5 mg every 2
to 7 days until a maximum daily dose of 40 mg/day of THC. A conservative protocol where the clinician initiates
the patient on a CBD-predominant variety at a dose of 5 mg once daily and titrates the CBD-predominant dose by
10 mg every 2 to 3 days until the patient reaches their goals, or up to 40 mg/day. At a CBD-predominant dose of
40 mg/day, clinicians may consider adding THC at 1 mg/day and titrate by 1 mg every 7 days until a maximum
daily dose of 40 mg/day of THC. A rapid protocol where the clinician initiates the patient on a balanced THC:CBD
variety at 2.5–5 mg of each cannabinoid once or twice daily and titrates by 2.5–5 mg of each cannabinoid every 2
to 3 days until the patient reaches his/her goals or to a maximum THC dose of 40 mg/day.

Conclusions: In summary, using a modified Delphi process, expert consensus-based recommendations were
developed on how to dose and administer medical cannabis for the treatment of patients with chronic pain.
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Background
Cannabis is being legalized and/or decriminalized across
the globe and hundreds of thousands of patients are cur-
rently being treated with medical cannabis (Abuhasira
et al. 2018; Lintzeris et al. 2020). Patient-reported data
indicate that chronic pain management is one of the
most common reasons for medical cannabis use (Reiman
et al. 2017; Boehnke et al. 2019; Kosiba et al. 2019; Azca-
rate et al. 2020). Chronic pain affects close to 2 billion
people worldwide and is associated with impairment in
physical and emotional function, reduced participation
in social and vocational activities, and lower perceived
quality of life (Dueñas et al. 2016; Hylands-White et al.
2017; Vos et al. 2017). In patients with chronic pain,
medical cannabis treatment has been associated with an
improvement in pain-related outcomes, increased quality
of life, improved function, and a reduced requirement
for opioid analgesia (Abrams et al. 2011; Haroutounian
et al. 2016; National Academies of Sciences 2017;
Cooper et al. 2018; Rod 2019; Sagy et al. 2019; Johal
et al. 2020; Safakish et al. 2020; Okusanya et al. 2020).
Despite the increased global use of medical cannabis

to manage pain, systematic reviews and meta-analyses
report low to substantial levels of evidence to support
the use of cannabis and cannabinoids for the treatment
of chronic pain (Russo 2007; Whiting et al. 2015; Allan
et al. 2018; National Academies of Sciences 2017; Stock-
ings et al. 2018; Mücke et al. 2018; Häuser et al. 2018;
Johal et al. 2020; Safakish et al. 2020; Okusanya et al.
2020). Explanations as to why some describe the level of
evidence is low may include limited availability of inves-
tigational products due to legal status, lack of
standardization of cannabis products, lack of
standardization of product administration, and over-
emphasis on pain scores to define efficacy. However,
despite the low to moderate level of evidence, patients
are being treated with medical cannabis across the
world.
Therefore, the lack of randomized control trial evi-

dence combined with the practical reality that patients
are receiving a pharmaceutically active drug creates an
atypical clinical scenario that necessitates expert guid-
ance from experienced clinicians on how to safely and,
perhaps, effectively dose and administer medical
cannabis.
The recommendations presented herein were devel-

oped as practical guidance for clinicians who may have
limited experience with prescribing or recommending (if
patient is in USA) medical cannabis. It is important to
note that every patient is different and medical cannabis
treatment, like most other therapies, should be individu-
alized to the patient. Shared treatment decision-making
with the patient is important and establishing treatment
goals during the initial medical consultation may

enhance patient outcomes and adherence to medical
cannabis treatment. The intent is to provide clinicians
with safe and effective medical cannabis prescribing pro-
tocols, which may be considered when a clinician de-
cides to include medical cannabis in a patient’s
treatment regimen.

Methods
To address the unmet need for clinical guidance on the
safe and effective use of medical cannabis for chronic
pain, and to build on previous recommendations from
MacCallum and Russo (2018) and Boehnke and Clauw
(2019), we developed a modified Delphi process (Dalkey
and Helmer 1963; Dalkey 1969; Saad et al. 2019; Oude
Voshaar et al. 2019) to establish expert consensus-based
recommendations on the dosage and administration of
medical cannabis (Fig. 1). The modified Delphi process
has been used extensively in health care settings to pro-
vide consensus-based recommendations on important
clinical questions where randomized control trial data is
lacking (Hasson et al. 2000).
A global task force of twenty individuals was recruited

based on extensive clinical experience and/or high aca-
demic interest in prescribing and managing patients on
medical cannabis for the treatment of chronic pain
(Table 1). The panel was selected based on clinical ex-
perience prescribing medical cannabis, research with
medical cannabis, and a focus on inclusion of represen-
tatives from different countries. Upon recruitment, the
task force participants completed a practice patterns sur-
vey (Additional file 1) to gain insights into how clini-
cians around the world were treating patients with
medical cannabis. After the practice profile was com-
pleted, nine recent articles were provided to the task
force (Habib and Artul 2018; Banerjee and McCormack
2019; Crawley et al. 2019; Maher et al. 2019; Boyaji et al.
2020; Johal et al. 2020; Montero-Oleas et al. 2020; Wong
et al. 2020; Gulbransen et al. 2020). An initial draft of 37
consensus questions was developed based on the prac-
tice patterns survey and reviewed for rationale and ap-
plicability to clinical practice by a nine-member
scientific committee. After review and scientific commit-
tee approval, an updated version was distributed to the
other task force participants for their review of its ra-
tionale and applicability.
Once the full task force had reviewed all questions and

proposed answers, and all comments had been incorpo-
rated; the first round of voting took place on 63 ques-
tions using an online survey (Qualtrics, Provo, Utah;
(Additional file 2) with the following rules in place:

� For multiple choice questions, consensus is found if
≥ 75% of the responses support one answer. For
ranking questions, consensus is found if ≥ 75% of the
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responses are agree/strongly agree or disagree/
strongly disagree. This consensus threshold is
similar to previous studies using a modified Delphi
method (Diamond et al. 2014; Gillessen et al. 2018).

� There was an “abstain” option for all questions.
� For the purposes of this document, medical cannabis

refers to CBD and THC extracted from a cannabis
plant.

� The dosing and administration protocol was focused
on oral preparations (oils and gel capsules) to
support harm reduction from smoking and/or e-
vaping (Tashkin 2013; Sangmo et al. 2020), and to
nullify the risk of e-cigarette or vaping product use-
associated lung injury (EVALI) (Layden et al. 2019).

� It was stressed that clinicians would need to
customize the recommendations based on

Fig. 1 Timeline and Flow of modified Delphi process

Table 1 Global task force on medical cannabis dosing and administration for treatment of chronic pain

Last name First name Speciality Country

Bell Alan Family Medicine Canada

Bhaskar Arun Pain Medicine United Kingdom

Brown Matthew Pain Medicine United Kingdom

Clarke Hance Anesthesiology Canada

Cyr Claude Family Medicine Canada

Eisenberg Elon Neurology and Pain Medicine Israel

Ferreira Ricardo Pain Medicine Brazil

Frohlich Eva Anesthesiology and Pain Management South Africa

Georgius Peter Pain Medicine Australia

Hogg Malcolm Pain Medicine Australia

Horsted Tina Pain Medicine Denmark

MacCallum Caroline Internal Medicine Canada

Moulin Dwight Pain Medicine Canada

Müller-Vahl Kirsten General Psychiatry, Neurology Germany

O'Connell Colleen Physical Medicine, Rehabilitation Canada

Sealey Robert Family Medicine Canada

Seibolt Marc Anesthesiology, Pain and Addiction Medicine Germany

Sihota Aaron Primary Care Pharmacy Canada

Sulak Dustin Osteopathic Medicine United States

Vigano Antonio Palliative Medicine Canada
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availability and regulations in their region of
practice.

The first round of voting established consensus on sev-
eral topics including the rationale for using medical can-
nabis, the type of pain medical cannabis could be used to
treat, age limitations for CBD, when medical cannabis
should be avoided, and what the patient goals of using
medical cannabis could be. This first round of voting indi-
cated that the task force members were using medical
cannabis for similar patient profiles, but dosing and ad-
ministration protocols were different. The consensus
questions were then revised to focus on key remaining ele-
ments, and 55 questions were considered for the second
round of voting using online surveys (Additional file 3).
Following analysis of the first two rounds of voting,

intended live meeting discussion topics were narrowed
down. However, due to the COVID-19 pandemic, the live
meeting was converted to a virtual format. Over two vir-
tual meetings, 31 questions were voted on through Zoom
Meeting polling software (Zoom Video Communications,
San Jose, California, Additional files 4 and 5). The key
topics for discussion surrounded the dosing and adminis-
tration procedures across the different medical cannabis
treatment protocols. The other two sections for discussion
were breakthrough pain and follow-up recommendations.
The task force was encouraged to discuss the question be-
fore voting to find common ground if possible.
Phrasing of questions was refined over the rounds of review

and voting based on task force feedback. At least 16 members
of the task force voted at each of the steps. The reader is di-
rected to Additional file 2, 3, 4 and 5 for all voting results.

Role of funding source
This work was funded by Spectrum Therapeutics.
Spectrum Therapeutics is the medical division of Can-
opy Growth Corporation, which sells both medical and
recreational cannabis. The funder influenced the selec-
tion of the task force, and all authors declare they have
received funding from Spectrum (Additional file 6).
However, the funder had no influence on the design and
conduct of the voting and discussions; collection, man-
agement, analysis, and interpretation of the data; prepar-
ation, review, approval of the manuscript; or decision to
submit the manuscript for publication. The sponsor was
provided the opportunity to review the manuscript for
medical and scientific accuracy and did not suggest any
changes to the manuscript.

Results
Dosing and administration of medical cannabis to treat
patients with chronic pain
During the Delphi voting, three streams of oral dosing
and administration recommendations based on patient

need evolved: Routine, Conservative, and Rapid (Figs. 2, 3,
and 4). The protocols were developed with a focus on
safety and what experienced prescribers observe in their
practice to be effective. For each protocol, a starting can-
nabinoid type was voted on, followed by a titration proto-
col up to a maximum daily dose recommendation. If
necessary, the clinician may consider moving a patient be-
tween protocols to individualize the patient’s treatment
plan. There was a consensus that medical cannabis may
be considered for the treatment of neuropathic pain, in-
flammatory pain, nociplastic pain, and mixed pain (Sihota
et al. 2020). Clinicians should titrate and manage the dos-
ing regimen to reach patient treatment goals, which may
be varied and therefore individualized (Table 2).

Routine protocol for medical cannabis dosing and
administration
The routine protocol is recommended for most patients
(Fig. 2). The Delphi process led to agreement that a pa-
tient may initiate with 5 mg twice daily (bid) of a CBD-
predominant strain and up-titrate by 10 mg/day (5 mg
CBD bid) every 2–3 days up to 40 mg CBD per day. A
key reason for choosing to initiate with a CBD-
predominant variety was to prioritize safety as CBD is
highly tolerable, does not induce euphoria, and has a
low risk for adverse effects (Taylor et al. 2018; Larsen
and Shahinas 2020). In addition, many CBD-
predominant preparations contain a small percentage of
THC (Bonn-Miller et al. 2017; Lachenmeier et al. 2020).
It was decided that the maximum amount of THC
allowed in a CBD-predominant product to be considered
for these protocols would be 1:10 THC to CBD. Many
global CBD-predominate products contain 0.–2% THC
(Bonn-Miller et al. 2017; Corroon et al. 2020; Lachenme-
ier et al. 2020).
If 40 mg/day CBD-predominant dose does not reach

treatment goals, clinicians may consider initiating 2.5
mg of THC per day and titrate by 2.5 mg THC every 2–
7 days up to 40 mg/day while maintaining the same
CBD-predominant dose. It is recommended to seek ex-
pert consultation if considering going above 40 mg/day
THC. The THC titration frequency of 2–7 days is a large
range to promote tailoring to the patient’s needs.
Clinicians are encouraged to titrate medical cannabis

to the effects desired by each patient, as opposed to a
specific CBD or THC dose. During the titration phase,
the total daily dose of CBD and/or THC can be divided
between two to four administrations.

Conservative protocol for dosing and administration of
medical cannabis
The conservative protocol is recommended for patients
who may be more sensitive to drug effects (Fig. 3). Clin-
ically frail patients, those with complex comorbidities,
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polypharmacy, and/or mental health disorders may also
be appropriate for the conservative approach. It was
agreed a patient may start on a 5 mg once daily dose of
a CBD-predominant strain and up-titrate by 5–10 mg
every 2–3 days up to 40 mg CBD per day, leveraging
twice daily administration when needed. If treatment
goals have not been met by 40 mg/day CBD-
predominant dose, consider initiating 1 mg of THC and
titrating by 1 mg once per week up to 40 mg/day of
THC while keeping the same CBD dose. The patient
may need a higher THC dose and moving them into the
routine stream may be necessary. It is recommended to
seek expert consultation if the clinician and patient are
considering exceeding 40 mg of THC.

Rapid protocol for dosing and administration of medical
cannabis
The rapid treatment protocol may be considered for pa-
tients requiring urgent management of severe pain, palli-
ation, and for those with significant prior use of
cannabis (Fig. 4). For patients in palliative care, caution
is advised when choosing the medical cannabis protocol
as these patients may have higher frailty and a higher
risk of terminal delirium, which would make them suit-
able for the conservative approach as well.
It was agreed that a patient should start on a balanced

THC:CBD product of 2.5–5 mg of each cannabinoid
once or twice daily and up-titrate every 2–3 days by
2.5–5 mg/day of each cannabinoid until patient goals are

Fig. 2 Routine protocol for medical cannabis dosing and administration

Fig. 3 Conservative protocol for medical cannabis dosing and administration
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met, or to 40 mg THC. If choosing to initiate twice
daily with a balanced product, the lower doses would
be more appropriate to consider at the beginning.
The recommendation to seek expert consultation at
40 mg of THC is also present in the rapid protocol.
When considering patients with neuropathic pain,
products that contain THC may be more suitable
(Andreae et al. 2015; Longo et al. 2020).

Medical cannabis treatment for breakthrough pain
In patient scenarios where breakthrough pain is com-
mon, inhaled medical cannabis can be considered due to
the more rapid onset of action and limited duration of
action (Huestis 2007). Dried flower vaporization is the
preferred mode of administration as opposed to smoking
or vaporization of cannabis extracts in an electronic
cigarette device (e-vaping), as smoking and e-vaping
carry significant health risks. Smoking cannabis is associ-
ated with inflammation of the airways and chronic can-
nabis smokers may experience a heightened risk for
bronchitis, respiratory infections, and pneumonia (Tash-
kin 2013; Volkow et al. 2014; Owen et al. 2014). E-
vaping of THC containing products has been associated
with a relatively novel but grave lung disease known as
e-cigarette or vaping product use-associated lung injury
(EVALI) (Layden et al. 2019; King et al. 2020).
When using medical cannabis to manage break-

through pain, a balanced THC:CBD or THC-
predominant product may be used as needed (prn). Cli-
nicians could also consider that breakthrough pain may
be suppressed by increasing the dose or frequency of the
scheduled oral medical cannabis treatment.

Follow-up and discontinuation considerations
At the initiation of medical cannabis treatment, clini-
cians may consider following the patient every 2–4
weeks (Table 3). In individual patients, more frequent
follow-up may be needed, particularly at the beginning
of the medical cannabis treatment. Once the patient is at
a stable dose or sufficiently knowledgeable with medical
cannabis dosing and titration, follow-up may occur once
every 3 months or even longer thereafter. However, ad-
herence to local jurisdictional guidance may dictate
follow-up frequency. The follow-up and discontinuation
recommendations were consistent across the three

Fig. 4 Rapid protocol for medical cannabis dosing and administration

Table 2 Examples of patient treatment goals when using
medical cannabis

• Improve quality of life

• Improve function

• Improve overall analgesic efficacy

• Improve self-efficacy

• Improve sleep

• Improve mood

• Reduce anhedonia

• Reduce anxiety

• Address breakthrough pain symptoms

• Address episodic symptoms and exacerbations

• Improvement in disease specific symptoms and symptom burden

• Spare opioids and support opioid tapers

• Reduce benzodiazepine use

• Reduce skeletal muscle relaxant use

• Reduce hypnotic use

• Reduce illicit substance use

• Reduce nonsteroidal anti-inflammatory drug (NSAID) use

• Reduce legal substance use (eg, alcohol, tobacco)

• Mitigate opioid-related adverse effects

• Reduce opioid withdrawal symptom
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protocols. Discontinuation of medical cannabis treat-
ment should occur if the patient experiences intolerable,
moderate, or severe cannabis-related adverse effects, the
maximum agreed upon dose is reached and does not
benefit the patient, and/or the patient has misuse or di-
version associated with cannabis. Reporting of adverse
events should be congruent with regional regulatory
requirements.

Additional safety considerations for medical cannabis use
Patients who should avoid medical cannabis
There was consensus that individuals with psychotic dis-
orders, unstable cardiovascular disorders, who are preg-
nant, who are planning to become pregnant, and/or who
are breastfeeding, should avoid medical cannabis, similar
to previous guidance documents ([CSL STYLE ERROR:
reference with no printed form.]; National Academies of
Sciences 2017; Canadian Medical Association 2020). The
contraindications associated with medical cannabis are
more closely linked to THC, but as discussed, CBD-
predominant products may contain THC.

Age ranges
There was consensus for no minimum or maximum age
limitation for CBD. Although it was agreed no upper age
limit for THC use was necessary, there was debate re-
garding the minimum age recommendation for THC
use, but no consensus was found. It has been reported
that the human nervous system is not fully developed
until 25 years of age, but different jurisdictions around
the world have put varying age limits in place (Arain
et al. 2013; Casey et al. 2013). In addition, it is unknown
whether treatment with medical cannabis supervised by
a physician influences brain development in minors. The
recommendation for age limits therefore is to follow the
local government regulations and consider the clinical
risk-benefit ratio to each individual patient.

Drug-drug interactions
Drug-drug interactions should be considered (Balachan-
dran et al. 2021). THC is a substrate of CYP3A4 and
CYP2C9 while CBD is a substrate of CYP3A4 and
CYP2C19 (Antoniou et al. 2020) CBD and THC may
also inhibit or stimulate drug transporter P-glycoprotein

(Zhu et al. 2006). Direct-acting oral anticoagulants all
contain warnings to avoid use with drugs that inhibit
CYP3A4 and P-glycoprotein. Caution is strongly encour-
aged when coadministering medical cannabis with
direct-acting anticoagulants ( XARELTO® (rivaroxaban),
2020; https://www.pfizer.ca/sites/default/files/201910/
ELIQUIS_PM_229267_07Oct2019_Marketed_E.pdf,
2020; https://www.boehringer-ingelheim.ca/sites/ca/files/
documents/pradaxapmen.pdf, 2020), warfarin (Yamreu-
deewong et al. 2009; Yamaori et al. 2012), drugs metabo-
lized by CYP2C19 (e.g., clopidogrel (Kazui et al. 2010)
and clobazam (Geffrey et al. 2015; Cox et al. 2019),
checkpoint inhibitors (e.g., PD-1 (Taha et al. 2019), and
immunotherapy agents (e.g., tacrolimus (Leino et al.
2019). In addition, awareness around the potential re-
duced efficacy of theophylline and clozapine is important
(Cox et al. 2019).

Discussion
The modified Delphi process led to the development of
three treatment protocols to support dosing and admin-
istration of medical cannabis in patients with chronic
pain. The clinician may consider moving patients across
the streams as a means to tailor the approach. Patient
participation in the treatment decisions may enhance ad-
herence and the likelihood of improved patient out-
comes. The clinical success of medical cannabis should
not be limited to pain scores and should consider im-
provements in function and quality of life.

Routine CBD dosing and administration
There was considerable debate around the starting can-
nabinoid type for routine dosing. It was not until the last
round of voting that the group reached consensus to
start with a CBD-predominant strain. A deciding factor
was ultimately the safety profile of CBD. Purified CBD
has been shown to be safe and well tolerated up to 6000
mg (Taylor et al. 2018). CBD at doses ranging from 10
to 20 mg/kg/day is effective as an add-on therapy to re-
duce refractory seizures in two pediatric populations,
Lennox-Gastaut syndrome, and Dravet syndrome (Lat-
tanzi et al. 2018). CBD has also been studied in social
anxiety where CBD doses ranging from 25 to 600 mg
per day has been shown to be effective, as reviewed in

Table 3 Follow-up and Monitoring

Scenario Recommendation

• When initiating medical cannabis for chronic
pain, patients should be seen:

• Every 2 to 4 weeks

• When the patient is stabilized on cannabis, the
recommended follow-up is:

• Every 3 months although some patients may require more frequent monitoring, or local
jurisdictions may legislate monitoring at specific time intervals

• Medical cannabis discontinuation should occur: • If the patient experiences moderate or severe cannabis-related adverse effects, the maximum
agreed upon dose in milligrams is reached and does not benefit the patient, and/or the patient
has misuse or diversion associated with cannabis
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Skelley et al. (2020). Our recommendations are much
lower than those used in reducing seizures and are at
the lowest end of dosing for social anxiety.
There are some data to suggest that CBD may support

pain relief and quality of life. In a recent patient-
reported outcomes audit study from New Zealand (n =
400), CBD was well-tolerated and improved pain out-
comes and quality of life (Gulbransen et al. 2020). The
CBD doses used in this study ranged from 40 to 300
mg/day, but there was no statistical association between
CBD dose and patient-reported benefit. In a single-arm
prospective cohort study investigating the effect of CBD
from hemp on opioid use over 8 weeks, CBD reduced
opioid use and improved quality of life (Capano et al.
2019). In this study, over 90% of the participants used a
dose of 30 mg/day CBD. In a commissioned review by
the Australian government, CBD below 60 mg/day was
deemed tolerable and safe (Goods Administration 2020).
In line with these publications, our Delphi process with
global experts in medical cannabis led to the recommen-
dation that in the absence of achieving treatment goals
by 40 mg/day of CBD, THC should be considered.
Another deciding factor in choosing CBD-

predominant as the initiating product was the fact that
many CBD-predominant preparations contain a small
percentage of THC (Bonn-Miller et al. 2017; Lachenme-
ier et al. 2020). If the ratio of THC to CBD is 1:20, a pa-
tient taking 40 mg of a CBD-predominant product is
also receiving 2 mg of THC. Two milligrams of THC is
close to the recommended initiating dose of 2.5 mg. Un-
expectedly, experiencing the psychotropic effects of
THC may be undesirable for the patient, and treating
clinicians should always be aware of the THC concentra-
tion within any given product.
Unlike THC, the mechanism of action of CBD is not

believed to be primarily through its binding to the can-
nabinoid receptor. CBD is thought to exert its action on
G-coupled protein receptors, transient receptor potential
(TRP) channels, reducing intracellular transporters of
endocannabinoids, and decreasing metabolism of endo-
cannabinoids through its interaction with the enzyme
FAAH and the P450 isoenzyme system (Mlost et al.
2020). CBD has a wide spectrum of biological activity,
including antioxidant and anti-inflammatory activity
(Atalay et al. 2020). Through these mechanisms of ac-
tion, CBD is thought to improve symptoms in a variety
of chronic pain conditions (Mlost et al. 2020). Preclinical
trials have demonstrated a potential anti-nociceptive ef-
fect of CBD and when combined with other compounds
in several pain-related diseases (Atalay et al. 2020; Mlost
et al. 2020).
The 40 mg/day dose of a CBD-predominant strain be-

fore adding THC is lower than the CBD doses recom-
mended by Boehske and Clauw (2019). However, the

cost of CBD may restrict the use of CBD at high doses
(Gulbransen et al. 2020). Moving forward, purified iso-
lates of CBD will likely become more available such that
the concern around THC inclusion with CBD-
predominant product will be unnecessary.
Sihota et al. recently examined how to use medical

cannabis to support opioid tapering (Sihota et al. 2020).
The modified Delphi process was also applied in this re-
port to pragmatically align on how to titrate medical
cannabis while reducing the opioid dose. This report dif-
fers from the present report as we did not specifically
consider opioid sparing but considered all patients living
with chronic pain. However, similar recommendations
on how to dose and administer medical cannabis were
observed across the two studies, i.e., start with CBD and
titrate THC for most patients. The main difference be-
tween the two studies is that the medical cannabis rec-
ommendations for opioid tapering are larger in range,
while we have provided three titration protocols that
may be used depending on the patient. It is encouraging
that two Delphi processes resulted in similar
recommendations.

Routine THC dosing and administration
In line with two previous clinical dosing and administra-
tion recommendation documents (MacCallum and
Russo 2018; Boehnke and Clauw 2019), it was agreed
that an initiating THC dose of 2.5 mg was appropriate.
A large number of studies in various indications, includ-
ing chronic pain, have observed that in most patients,
the analgesic effects of THC start between 2 and 2.5 mg
THC (Beal et al. 1995). It is important to note that anal-
gesic effects of THC in chronic neuropathic pain in
humans have been shown to occur at plasma levels well
below those associated with euphoria (Ware et al. 2010;
Wallace et al. 2020). Therefore, the patient may not need
to experience the psychotropic effects of THC to achieve
pain relief. However, before considering THC, clinicians
should review local jurisdictional regulations on THC, as
local guidance on THC may differ from CBD and re-
quire additional attention.
There was consensus that the daily dose of THC

should not exceed 40 mg unless coupled with expert
consultation. As the initiating dose is 2.5 mg, the clin-
ician should titrate slowly with THC and ensure the pa-
tient is comfortable with each increasing dose. If
considering THC above 40 mg, a consult with a canna-
binoid specialist or an experienced medical cannabis
clinician is highly recommended as tolerance to cannabis
may be developing (Nguyen et al. 2018; Wilkerson et al.
2019).
When considering the pharmacodynamics of orally

ingested THC, a recent crossover study examining 17
healthy adults who had not consumed recreational or
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medical cannabis for at least 60 days, completed four ex-
perimental sessions where they ingested 0, 10, 25, or 50
mg of THC (Schlienz et al. 2020). Subjective effects, vital
signs, cognitive/psychomotor performance, and blood
THC concentrations were assessed before, and then
every 30 min for 8 h post ingestion. The 10 mg THC
dose produced subjective drug effects and elevated heart
rate but did not impact cognitive/psychomotor perform-
ance. The 25 and 50 mg doses of THC elicited pro-
nounced subjective effects and impaired cognitive and
psychomotor functioning compared to placebo. Subject-
reported “good drug effect” was similar between the
three doses, but the risk of “bad drug effect” increased
with the 25 and 50 mg of THC doses. Although there is
wide variation, when considering the majority of pa-
tients, 10 mg of THC per day is a typical therapeutic
dose. If necessary, the tentative maximum daily dose of
40 mg is still safe but is unlikely to be needed often.
When orally administering THC, the pharmacodynamic

effects may begin as early as 30 min and continue to rise
between 1 and 3 h post ingestion (Grotenhermen 2003;
Schlienz et al. 2020). This coincides with whole blood
THC concentrations peaking at 1 h (Schlienz et al. 2020).
The delay of drug effect when orally ingesting THC and
duration of effect are important considerations for pa-
tients being treated with medical cannabis. Oral cannabis
products (e.g., edibles) are responsible for the majority of
emergency room visits related to cannabis intoxication,
and understanding when and how long to expect a drug
effect may help prevent accidental intoxication (Hudak
et al. 2015; Barrus et al. 2016; Monte et al. 2019).

Conservative THC dosing and titration
The conservative protocol was developed to be lower
and slower than routine with a focus on prevention of
side effects and creating comfort with medical cannabis.
The initiating and titrating doses of THC are different
between the conservative and routine dosing and admin-
istration protocols as there may be concern with the psy-
chotropic effects of THC. Our Delphi process led to
agreement that 1 mg THC should be considered as the
initiating dose, which is consistent with the lowest range
set out in the Boehnke and Clauw guidance document
(Boehnke and Clauw 2019). The tentative maximum
dose of 40 mg THC for conservative regimen is the same
as routine. There was discussion on the importance of
exercising caution regarding the rate at which THC is ti-
trated, but not the maximum THC dose.

Medical cannabis safety considerations
The predicted median lethal dose (LD50) for THC is >
1000-fold higher than the effective dose (Thompson
et al. 1973; World Health Organization 2012). Unlike
opioids, there are limited cannabinoid receptors in the

brain stem areas that control vital functions such as res-
piration (Herkenham et al. 1990). Following oral admin-
istration, the LD50 of THC is 800 mg/kg in rats, 3000
mg/kg in dogs, and up to 9000 mg/kg in monkeys. A le-
thal THC dose for a 70-kg human is therefore estimated
at approximately 4000 mg/kg of THC, which is a dose of
280,000 mg THC and likely unachievable with oral con-
sumption, smoking, or vaporization (World Health
Organization 2012). Clinicians may feel comfortable with
tailoring the medical cannabis treatment regimen know-
ing that patients are not at a significant overdose death
risk. However, cannabis-associated health risks including
Cannabis Use Disorder and complications resulting from
the psychoactive effects of THC need to be considered,
even at low doses (Adam et al. 2020). This concept is
important for the operation of motor vehicles, as well as
occupational and recreational hazardous activity. When
adding THC, the clinician may consider starting the first
dose in the evening to limit potential issues with work-
place functioning and driving. In addition, THC at night
may support sleep quality and many patients with
chronic pain suffer from sleep disturbances. Patients
often experience an improvement in function as a result
of improved sleep quality when treated with medical
cannabis (Sanford et al. 2008; Bachhuber et al. 2019).
However, the role of medical cannabis and sleep is cur-
rently being tested in a placebo-controlled randomized
control trial (Suraev et al. 2020).

Conclusions
In summary, this modified Delphi process, led by global
experts in the field of medical cannabis/cannabinoid medi-
cine, resulted in the development of three protocols for
the dosing and administration of medical cannabis to treat
chronic pain. We hope that these recommendations will
support clinicians and patients in achieving safe and ef-
fective dosing and administration of medical cannabis. Fu-
ture randomized control trials examining the safety and
efficacy of medical cannabis compared against current
standards of care will be required to elucidate whether the
developed protocols result in improved patient outcomes.
The recommendations provided will be updated as new
clinical trial evidence becomes available to inform on the
type of dosing and mode of administration of medical can-
nabis for the treatment of chronic pain.
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