Living Systematic Review on Cannabis
and Other Plant-Based Treatments for
Chronic Pain - Quarterly Progress
Report: February 2021

Overview

This is the second progress report for an ongoing living systematic review on plant-based
treatments for chronic pain. The ensuing systematic review will synthesize evidence on the
benefits and harms of cannabinoids and other plant-based compounds (PBCs) such as kratom
used to treat chronic pain, addressing the impact on pain and function, as well as concerns about
adverse effects, abuse, misuse, dependence, and addiction.

The purpose of this progress report is to describe the body of literature identified thus far.
This report will be periodically updated with new studies as they are published and identified,
culminating in a systematic review that provides a synthesis of the accumulated evidence.

Background

Chronic pain is defined as pain lasting longer than 3 to 6 months or past normal time for
tissue healing,'? and it affects approximately 100 million people in the United States.® Chronic
pain adversely affects physical and mental functioning, productivity, and quality of life, and is
often refractory to treatment and associated with substantial costs.*¢

While opioids are often prescribed for chronic pain, a recent series of systematic reviews
found that opioids,’ several nonopioid drugs,® and some nonpharmacologic treatments’ have
small to moderate effects on pain and function, with some frequent adverse effects and some less
frequent but serious adverse effects. The 2016 Centers for Disease Control and Prevention
Guideline for Prescribing Opioids for Chronic Pain recommends that nonopioid therapy is
preferred for treatment of chronic pain.!? The limited efficacy of opioids and the ongoing opioid
crisis drive a search for alternative pain treatments, including PBCs such as cannabis and related
compounds, as some data suggest they may have analgesic properties. '

The term cannabinoid refers to a group of closely related compounds that are active in
cannabis, with the two main cannabinoid compounds being tetrahydrocannabinol (THC) and
cannabidiol (CBD). THC has demonstrated analgesic properties,'!*!? although its psychoactive
effects and abuse potential may limit its suitability as an analgesic. CBD and other cannabinoids
may also have some analgesic or anti-inflammatory properties and are not thought to be
psychoactive or addictive.'>'* While not derived from plants, two synthetic THC drug products,
dronabinol and nabilone, are approved for use in the United States by the Food and Drug
Administration. Their approvals are not for treating pain, but for treating nausea and vomiting
associated with chemotherapy and for anorexia associated with HIV. However, because they
contain THC, they have also been studied for treating chronic pain. Other PBCs with effects
similar to opioids or cannabis, such as kratom, may be considered to treat chronic pain. These
may also have serious harms, such as dependence, addiction, and withdrawal potential.
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Four Key Questions (KQs) guide the review:

KQ1: In adults with chronic pain, what are the benefits of cannabinoids
for treatment of chronic pain?

KQ2: In adults with chronic pain, what are the harms of cannabinoids for
treatment of chronic pain?

KQa3: In adults with chronic pain, what are the benefits of kratom or
other plant-based substances for treatment of chronic pain?

KQ4: In adults with chronic pain, what are the harms of kratom or other

plant-based substances for treatment of chronic pain?
The protocol for the systematic review can be found at:
https://effectivehealthcare.ahrg.gov/products/plant-based-chronic-pain-treatment/protocol.

Methods

This report builds and expands on two prior systematic reviews on treatments for chronic
pain (one on opioids’ and one on nonopioid treatments®), which included a small number of trials
on cannabinoids. The inclusion criteria in this review are broader than the criteria in the two
previous systematic reviews in that we now include any comparator instead of only head-to-head
comparators and have reduced the minimum study duration to 1 month (or 4 weeks) instead of 3
months. The full inclusion and exclusion criteria for this report are in Appendix A.

In brief, we searched Ovid® MEDLINE®, PsycINFO®, Embase®, the Cochrane Library, and
SCOPUS® databases through February 1, 2021, for studies of patients with chronic pain for at
least 4 weeks of treatment or followup. We selected studies of cannabis, kratom, and similar
PBCs compared with a placebo, no treatment, each other, or another treatment. Pain is the
primary outcome for this review; details on included primary and secondary outcomes are in
Appendix A and search strategies are in Appendix B.

We followed the methods guidance in the Agency for Healthcare Research and Quality
Methods Guide,'> and we abstracted key information and conducted risk of bias assessments for
each included study. Our methods include categorizing the duration of studies as short-,
intermediate-, and long-term, and the magnitude of effects as small, moderate, and large.

A more detailed discussion of methods can be found in the protocol.

Results to Date

Results Overview

Across the monthly literature searches, 2,632 citations were screened, from which we
identified a total of 23 eligible studies,'**® 6 of which are new to this second progress
report.18-20:23:3136.37 Appendix C contains a list of all 23 included studies, and a literature flow
diagram can be found in Appendix D. A list of studies excluded after reviewing the full
manuscripts can be found in Appendix E along with reasons for their exclusion. Appendix F
contains detailed evidence tables of included studies, and Appendix G contains risk of bias
assessments.


https://effectivehealthcare.ahrq.gov/products/plant-based-chronic-pain-treatment/protocol

Description of the Evidence

Overview

The first progress report summarized the evidence on 14 randomized controlled trials (RCTs)
of cannabis-related products and 3 observational studies,!®!7:19:21:22.24-30.32-3538 Ty thig second
progress report, 6 additional RCTs were added, 82223313637 for a total of 23 included studies
assessing the effects of cannabis-related products. (Study characteristics of RCTs are in Table 1.)
In total, seven RCTs evaluated products that contain a combination of THC and CBD.!7-?*
24.27.29.30 Three RCTs evaluated the effects of plant-derived THC alone.'®!*3® Eight RCTs
evaluated synthetic forms of THC.?!25:26.2831-33.36 A]so in this progress report is a newly included
study that assessed the effect of topical CBD alone®’ and another that evaluated cannabidivarin
(CBDV), a phytocannabinoid.?’ No new observational studies were identified.

No studies of kratom or other substances met inclusion criteria.

Table 1. Characteristics of included randomized controlled trials

Characteristic THC/CBD THC Synthetic THC CBD CBDV
N Studies 7 3 8 1 1
ROB 29%, 57%, 0%, 67%, 33% | 25%, 37.5%, 37.5% [100% high 100% moderate
% High, % 14%
Moderate, % Low
N, Randomized, 882 362 469 P9 34
Total
N, Range 18 to 339 18 to 279 9 to 240 NA NA
N, Mean 126 121 59 NA NA
| Age, Mean Years 56 52 51 68 50
Female, % 67% 79% 62% 38% 3%
Race, % Non- 1.6% (2) 1.6% (2) 8.1% (2) INA NA
White?
Pain Type(s) NPP (6), RA NPP (1), NPP (6), headache [NPP NPP
(1) visceral pain (1), fibromyalgia (1)

(1),

fibromyalgia (1)
Study Duration, 4 to 15 weeks 7 to 12 weeks 4 to 47 weeks ¥ weeks Y weeks
Range

Abbreviations: CBD = cannabidiol; CBDV = cannabidivarin; NA = not applicable; NPP = neuropathic pain; RA = rheumatoid
arthritis; ROB = risk of bias; THC = tetrahydrocannabinol.
2 (n) = number of studies reporting this characteristic at baseline.

KQs 1 and 2: Benefits and Harms of Cannabis

Plant-Derived THC and CBD Combination

In the first progress report (published in January 2021),% six RCTs (N=864)!8.20:23:31.36.37
evaluated products with a combination of THC and CBD compared with placebo in patients with
chronic pain (5 in patients with neuropathic pain).!”-?2427-30 Al of the RCTs used an oromucosal
spray product with 2.7 mg of THC and 2.5 mg of CBD per 100 mcl spray (specified as the
product Sativex® in 5 studies). Studies ranged from 5 to 16 weeks in duration of active treatment;
the weighted mean daily dose received was 8.4 sprays (21 mg THC/23 mg CBD) for patients
assigned to cannabis and 12.7 sprays for those assigned to placebo. The findings are summarized
in Table 2. In summary, two trials reported that significantly more patients achieved response
(>30% reduction in pain) with cannabis, three reported a significantly lower pain severity, and
two reported small but not statistically significant reductions in pain interference. Sleep was
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significantly improved in four trials, but function or disability and quality of life were not clearly
improved. The THC/CBD groups reported more adverse events than placebo groups in two
trials. Specific adverse events of dizziness, nausea, and sedation were most frequently reported
and occurred more often in the THC/CBD groups in four trials.

In this progress report, one additional crossover trial (n=16 analyzed; 18 enrolled) of a
THC/CBD combination oromucosal spray in patients with neuropathic pain caused by
chemotherapy was included.?* This study had a moderate risk of bias. Although dosing
instructions and final number of sprays used per day (8§ THC/CBD and 11 placebo) were similar
to the other RCTs, the strength of the solution used in the spray was not reported. Attempts to
contact the author were unsuccessful. After dose stabilization (days to achieve not reported),
patients were treated for 4 weeks. The mean age was 56 years and 83 percent were female.
Medications used previously for pain included opioids (n=2), cannabis (n=5), anticonvulsants
(n=10), antidepressants (n=1), and nonsteroidal anti-inflammatory drugs (n=2). Use of these
medications during the trial was not reported.

Using the Neuropathic Rating Scale (NRS)-Pain Intensity (range 0 to10), pain intensity did
not differ between groups at 4 weeks (6.00 vs. 6.38), with the change from baseline less than one
point in both groups. The Short Form-36 Physical scale improved more with placebo (increased
13.82 points on a 0 to 100 scale) compared with THC/CBD (increased 2.82 points). Although the
study authors reported this as “not statistically significant,” our analysis finds the difference to be
statistically significant (mean difference —11, 95% confidence interval [CI] —20.49 to —1.51).
Adverse event reporting was sparse. Dizziness was reported in six patients while using
THC/CBD and none when using placebo, nausea occurred in six while using THC/CBD and one
when using placebo, and fatigue occurred in seven while using THC/CBD and none while using
placebo. The denominators for these numbers were not clear, as two randomized patients were
not included in the analyses, and reasons for this, or the timing of their discontinuation from the
trial, were not provided. No other included outcomes were reported.

Plant-Derived Delta-9-THC

In the first progress report,* two RCTs (N=344) evaluated THC in patients with chronic
pain.'®3® The RCTs used oral forms of THC, one in tablet form and the other in capsule form,
with final total daily doses (after titration) of 15 mg to 24 mg in one study and 25 mg in the
other. All of the trials were short in duration, ranging from 7 to 15 weeks. Pain outcomes
(response in 1 RCT, severity in 2 RCTs) did not differ statistically, and both RCTs reported more
withdrawals due to adverse events (WAEs), serious adverse events (SAEs), dizziness, nausea,
and sedation with oral plant-derived THC than with placebo (Table 3).

In this second progress report, one additional RCT evaluated oral plant-derived THC in 17
patients with fibromyalgia (mean age 52 years, 100% female).'® This was a low risk of bias, 8-
week study of low-dose, sublingual THC oil.'® Study authors described the product as containing
24.44 mg/mL of THC and 0.51 mg/mL of CBD, a 48 to 1 THC/CBD ratio, and small quantities
of other cannabinoids. However, dosing is described as starting with THC 1.2mg/CBD 0.02 mg
oil per dropper-full (a 60 to 1 ratio) given as a single daily dose. The mean daily dose was 3.6
drops (4.4 mg THC/0.08 mg CBD) in the active treatment group, and 4.3 drops in the placebo
group. The dose of CBD in this preparation was considered so low as to not contribute
meaningfully to outcomes. Additionally, the THC dose in this study is much lower than in other
included studies (4.4 mg/day vs. 15 to 28 mg/day). The authors reported that 25 percent of
patients had used an opioid prior to the study, but did not report on opioid use during the study.



This study used the Fibromyalgia Impact Questionnaire (FIQ) to assess outcomes, with
individual items of “pain” and “physical function” (0 to 10), which we report below.

Improvement in pain severity was statistically significantly better with THC versus placebo,
with a moderate size difference (mean difference —3.92, 95% CI —6.17 to —1.68). Pain response
and pain interference, specifically, were not reported. The overall FIQ score scale, which
includes some elements on pain interference, improved significantly more in the THC group.
Physical functioning, assessed with a subscale of the FIQ (10-point scale), also improved more
with THC, but this difference was small and not significant (mean difference 1.75, 95% CI —0.46
to 3.98). Also using subscales of the FIQ, depression and anxiety were assessed and were not
different between groups at the study endpoint. Adverse events were poorly reported, with study
authors noting that no patients withdrew due to adverse events and that patients assigned to THC
reported somnolence (88%) and dizziness (25%), while one (11%) placebo patient reported
somnolence.

Synthetic Delta-9-THC

In the first progress report,®” six RCTs (N= 416)?!123:26.28:32.33 eyaluated synthetic THC (2
dronabinol, 4 nabilone) in patients with chronic pain. Both drugs were titrated upward, with a
maximum dose of 15 to 20 mg per day of dronabinol and 0.5 to 2 mg per day of nabilone. (Mean
dose received at endpoint was inconsistently reported.) Three RCTs compared synthetic THC
with placebo, with durations of 5, 9, and 14 weeks.?*?** One of these added nabilone or placebo
to gabapentin treatment in patients who had not achieved pain relief (visual analog scale [VAS]
score for pain >50).3* The other three trials were crossover design studies, comparing to
diphenhydramine, ibuprofen, and dihydrocodeine.?!*>2¢ For the comparisons with placebo, one
trial found that synthetic THC was significantly better than placebo in response (>30%
improvement, large difference),?? while the others did not report this outcome. For improvement
in pain severity, two trials reported differing results according to the specific drug: dronabinol
was not significantly better,?® while nabilone was significantly better (moderate difference).*?
This trial also reported that pain interference was significantly better with nabilone than placebo
(moderate difference),?? and that sleep and quality of life were more improved with nabilone, but
the difference was not significant. Across the trials, there was a greater incidence of adverse
events of any kind with synthetic THC in three RCTs,?*?%32 WAEs in three,?%2%333¢ and SAEs in
one.?® Dizziness and sedation were reported more frequently with synthetic THC than placebo in
one trial.2® The findings are summarized in Table 4.

In this second progress report, two additional RCTs (N=51) evaluated synthetic THC, both
using nabilone. In a moderate risk of bias RCT, 40 patients with fibromyalgia (mean age 49,
93% women)*! were randomized to nabilone, titrated up to 1 mg twice daily, or placebo for 4
weeks. The authors noted that the use of opioids at baseline did not differ between groups, but no
other information about opioid use was reported. Pain was measured on a 0 to 10 VAS. The
other RCT was a high risk of bias crossover trial of 13 patients with pain from multiple sclerosis
(mean age 45, 70% female), randomized initially to nabilone (titrated to 1 mg daily) or placebo
for 4 weeks.*® This study reported that three patients had previously or were currently using an
opioid for pain. The pain scale was an 11-point scale used to measure spasticity-related pain.

Neither study reported pain response (=30% improvement in pain). Both studies found that
mean pain severity improved more with nabilone than placebo (mean differences of 1.43 to 2.0
on 11-point scales, p<0.05). Both differences are considered moderate magnitude of effect. Pain
interference, specifically, was not reported in either study. The overall change in the FIQ, which



has some elements of pain interference, was significantly greater in the nabilone group (—12.07,
p<0.02) in the study of patients with fibromyalgia.>! In the RCT of patients with multiple
sclerosis, function did not improve with either nabilone or placebo using the Barthel Index.*® The
study of patients with fibromyalgia reported that anxiety improved more with nabilone than
placebo (mean difference —1.67, p<0.02 on the FIQ subscale); however, other subscale items
such as depression were not reported.’! Although both trials reported on adverse events, not all
included outcomes were addressed. The study of patients with fibromyalgia reported no SAEs
and no difference in WAEs (5% vs. 5%). The trial of patients with multiple sclerosis, using a
lower dose, found greater WAEs with nabilone (15% vs. 0%) and did not report on SAEs.
Drowsiness was reported more frequently with nabilone than placebo in both trials (15% to 47%
vs. 6% to 8%). Other adverse events of interest were not reported.

Cannabidiol (CBD)

This second progress report includes a single, small, high risk of bias RCT (n=29) of topical
CBD oil in patients with neuropathic pain (mean age 68 years, 38% female).’” Patients were
randomized to 4 weeks of CBD cream (250 mg/3 0z) applied to symptomatic areas up to 4 times
daily or placebo; the total daily dose received was not reported.

The change in pain intensity was statistically significantly greater in the CBD group versus
the placebo group (—1.34 vs. —0.59, p=0.009 by analysis of covariance). It was not clear if the
analysis also included a crossover extension phase in which patients initially randomized to
placebo were given CBD. A planned analysis taking baseline score into account was not
reported. This study did not report pain response, pain interference, function/disability, or
secondary outcomes. No adverse events were reported. These findings are summarized in Table
5.

Other Cannabinoids

In this second progress report, a single, small (n=31), moderate risk of bias trial of oral
CBDYV (described as “a novel phytocannabinoid derived from the Cannabis sativa L. plant”) was
included.?’ Patients with HIV-related chronic pain (mean age 50 years, 3% female) were
randomized to oral CBDV oil (50 mg/ml) dosed at 8 ml daily (400 mg CBDV) or placebo oil for
4 weeks, then crossed over after a 21-day washout.

Using the NRS pain scale (10-point scale), statistically significantly fewer patients achieved
response (=30% pain reduction) with CBDV compared with placebo (38% vs. 81%, relative risk
0.46, 95% CI1 0.24 to 0.91). There was no difference between CBDV and placebo in the change
in pain severity from baseline (mean difference 0.62, 95% CI —0.05 to 1.32). Secondary
outcomes of anxiety, depression, and insomnia also did not differ statistically between the
groups. Although more patients reported any adverse event while using CBDV than placebo
(91% vs. 79%), the difference was not statistically significant (p=0.28). Other adverse event
outcomes occurred slightly more often in the CBDV groups than placebo (WAEs, 1 vs. 0; SAEs,
1 vs. 0; diarrhea, 3 vs. 0; dry mouth, 3 vs. 0). These findings are summarized in Table 5.

KQs 3 and 4: Kratom and Other Plant-Based Compounds

No evidence was identified.



Summary

The first progress report®” included 17 studies, and 6 studies'®2%23-1:36:37 have been added in
this second progress report. To date, all included studies evaluated cannabinoids and were short
term (12 weeks or less in duration). Tables 2 through 5 summarize the current evidence for
cannabis-related interventions. No studies of kratom or other substances have been identified
thus far. Other adverse events of interest (e.g., emergence of cannabis use disorder, psychosis,
opioid use) were not reported in these studies; most of the studies were underpowered and too
short to determine these outcomes.

Table 2. Summary of current evidence for plant-derived THC/CBD

Outcome

First Progress Report

Second Progress Report

Count of Studies and Patients

k=6 trials (N=864) / k=1
observational study (N=66)

k=1 trial (N=16)

Strength of Body of Evidence

Pending

Pending

Included Studies Risk of Bias:
RCTs/Observational Studies

Moderate/high

High

Study Duration Category

Short (1 to <6 mos)

Short (1 to <6 mos)

Pain Response (=30% reduction in
pain)

Small difference, favoring
THC/CBD (3 RCTs; 2 statistically
significant)

Not reported

Pain Severity (change)

Small difference, favoring
THC/CBD (6 RCTs; 3 statistically
significant)

No difference

Pain Interference

Small difference, not statistically
significant (2 RCTs)

Not reported

Function/Disability

Inconsistent findings according to
scale and population (2 RCTSs)

Small difference, favoring
placebo

Secondary Outcomes

Sleep improved in THC/CBD
groups (5 RCTs; 4 statistically
significant), QoL not improved (4
RCTs)

Not assessed

Adverse Events (Any, SAE, WAE)

Higher incidence of AEs in
THC/CBD groups (2 RCTs), no
clear difference in SAEs or WAEs
(4 and 5 RCTs).

Higher incidence of AEs in
THC/CBD group, No reported
SAEs or WAEs

Specific Adverse Events

Dizziness, nausea, sedation
greater with THC/CBD (4 RCTs)

Dizziness, nausea, sedation
greater with THC/CBD

Abbreviations: AE = adverse event; CBD = cannabidiol; QoL = quality of life; RCT = randomized controlled trial; SAE = serious
adverse event; THC = tetrahydrocannabinol; WAE = withdrawal due to adverse events.

Table 3. Summary of current evidence for plant-derived THC

Outcome

First Progress Report

Second Progress Report

Count of Studies and Patients

k=2 trials (N=344) / k=1
observational study (N=431)

k=1 trials (N=17)

Strength of Body of Evidence

Pending

Pending

Included Studies Risk of Bias:
RCTs/Observational Studies

Moderate/high

Low

Study Duration Category

Short (1 to <6 mos)

Short (1 to <6 mos)

Pain Response (230% reduction in
pain)

Difference not statistically
significant, but large absolute
difference favoring THC (1 RCT)

Not reported

Pain Severity (change)

Small difference, not statistically
significant (2 RCTs)

Moderate difference, statistically
significant favoring THC

Pain Interference

Not reported

Not reported

Function/Disability

Not reported

Small difference, not statistically
significant




Outcome

First Progress Report

Second Progress Report

Secondary Outcomes

Small difference, not statistically
significant (1 RCT)

Small difference in depression, no
difference in anxiety, not
statistically significant

Adverse Events (Any, SAE, WAE)

Greater WAEs and SAEs in THC

0 WAEs, other outcomes not

cohort study)

groups (2 RCTs) reported
Specific Adverse Events Dizziness, nausea, sedation Dizziness, sedation greater with
greater with THC (2 RCTs, 1 THC

Abbreviations: AE = adverse event; CBD = cannabidiol; RCT = randomized controlled trial; SAE = serious adverse event; THC
= tetrahydrocannabinol; WAE = withdrawal due to adverse events.

Table 4. Summary of current evidence for synthetic THC

Outcome

First Progress Report

Second Progress Report

Count of Studies and Patients

k=6 trials (N=416) / k=1
observational (N=156)

k=2 trials (N=51)

Strength of Body of Evidence

Pending

Pending

Included Studies Risk of Bias:
RCTs/Observational Studies

Low/moderate

Moderate (1 RCT), high (1
RCT)

Study Duration Category

Short (1 to <6 mos)

Short (1 to <6 mos)

Pain Response (230% reduction in pain)

Large difference, favoring synthetic
THC over placebo (1 RCT)

Not reported

Pain Severity (change)

Moderate difference, favoring
nabilone (1 RCT);

Small difference, not statistically
significant with dronabinol (1 RCT)

Moderate difference, favoring
nabilone (2 RCTs)

Pain Interference

Moderate difference, favoring
nabilone over placebo (1 RCT)

Not reported

Function/Disability

Not reported

No change from baseline in
either group (1 RCT)

Secondary Outcomes

QoL and sleep improved with
nabilone vs. placebo, other
outcomes: small difference, not
statistically significant (1 RCT)

Moderate difference favoring
nabilone in anxiety (1 RCT)

Adverse Events (Any, SAE, WAE)

Higher incidence of AEs (3 RCTs),
SAEs (2 RCTs), WAEs (2 RCTs) in
THC groups vs. placebo

Any AEs not reported;

No reported SAEs (1 RCT),
higher incidence of WAEs in 1
RCT, no difference in the other
(lower dose study)

Specific Adverse Events

Dizziness, sedation greater with
THC vs. placebo (1 RCT)

Sedation greater with THC vs.
placebo (2 RCTs)

Abbreviations: AE = adverse event; QoL = quality of life; RCT = randomized controlled trial; SAE = serious adverse event; THC
= tetrahydrocannabinol; WAE = withdrawal due to adverse events.

Table 5. Summary of current evidence for other cannabinoids newly identified for second

quarterly progress report

RCTs/Observational Studies

Outcome CBD CBDV

Count of Studies and Patients k=1 trial (N=29) k=1 trial (N=32)
Strength of Body of Evidence Pending Pending
Included Studies Risk of Bias: High Moderate

Study Duration Category

Short (1 to <6 mos)

Short (1 to <6 mos)

Pain Response (=30% reduction in pain)

Not reported

Large difference favoring placebo

Pain Severity (change)

Small difference favoring

Small difference, not statistically

CBD significant
Pain Interference Not reported Not reported
Function/Disability Not reported Not reported

Secondary Outcomes

Not reported

Small differences in anxiety,
depression, sleep; not statistically
significant




Outcome CBD CBDV
Adverse Events (Any, SAE, WAE) Reported no AEs, no SAEs, Very small differences in any AE,
or WAEs WAESs, SAEs, more frequent with
CBDV, but not statistically
significant
Specific Adverse Events Not reported Not reported

Abbreviations: AE = adverse event; CBD = cannabidiol; CBDV = cannabidivarin; RCT = randomized controlled trial; SAE =
serious adverse event; WAE = withdrawal due to adverse events.

Next Reports

A draft systematic review of the evidence is scheduled to be available for public comment in
late March 2021. The next (third) quarterly progress report update is scheduled for late May
2021.
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Appendix A. Inclusion and Exclusion Criteria

Inclusion criteria for the systematic review are briefly summarized below. Full details on

other systematic review methods are available in the protocol at

https://effectivehealthcare.ahrq.gov/products/plant-based-chronic-pain-treatment/protocol.

Table A-1. Inclusion and exclusion criteria

PICOTS Element

Inclusion Criteria

Exclusion Criteria

function, disability, pain interference); harms and
adverse effects; secondary outcomes (i.e.,
psychological distress including depression and
anxiety, quality of life, opioid use, sleep quality,
sleep disturbance, health care utilization)

Population All KQs: Adults (including pregnant or All KQs: Children and adolescents <18 years old;
breastfeeding women) 18 years and older with adults with acute or subacute pain;
chronic pain (>12 weeks or pain persisting past the | patients at end of life or in palliative care (e.g. with
time for normal tissue healing). See categorization | late stage cancer-related pain)
of specifically included pain populations below.
Interventions KQs 1 and 2: Cannabinoids (including synthetics) All KQs: Non-plant-based interventions, capsaicin,
using different delivery mechanisms such as oral, herbal supplements
buccal, inhalational, topical, or other administration
routes
KQs 3 and 4: Kratom or other plant-based
substances; co-use of kratom or other plant-based
substances and opioids
All KQs: Co-use of other drugs for pain
Comparators All KQs: Any comparator, or usual care All KQs: No comparison
Outcomes All KQs: Primary efficacy outcomes (i.e., pain, All KQs: Other outcomes

Time of followup

All KQs: short term (4 weeks to <6 months),
intermediate term (6 to <12 months), long term (=1
year)

All KQs: studies with <1-month of treatment or
followup after treatment

concurrent control group for harms, and to fill gaps
in the evidence for benefits

Setting All KQs: Any nonhospital setting or setting of self- All KQs: Hospital care, hospice care, emergency
directed care department care
Study design All KQs: RCTs; observational studies with a All KQs: Other study designs

Abbreviations: KQ = Key Question; PICOTS = population, interventions, comparators, outcomes, timing, setting; RCT =
randomized controlled trial
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Appendix B. Literature Search Strategies

Database: Ovid MEDLINE(R) ALL 1946 to February 1, 2021

1 Chronic Pain/

2 exp arthralgia/ or exp back pain/ or exp headache/ or exp musculoskeletal pain/ or neck pain/
or exp neuralgia/ or exp nociceptive pain/ or pain, intractable/ or fibromyalgia/ or myalgia/

3 Pain/

4 chronic.ti,ab,kw.

5 3and4

6 ((chronic or persistent or intractable or refractory) adj3 pain).ti,ab,kw.

7 (((back or spine or spinal or leg or musculoskeletal or neuropathic or nociceptive or radicular)
adj1 pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab,kw.

8 lor2orSor6or7

9 Cannabis/

10 exp Cannabinoids/

11 Medical Marijuana/

12 Mitragyna/

13 (cannabis or cannabinoid* or cannabinol or marijuana or cannabidiol or phytocannabinoid*
or tetrahydrocannabinol or dronabinol or nabilone or sativex or "CBD" or "THC" or kratom or
khat or qat or psilocybin or hemp or hydroxymitragynine).ti,ab, kf.

14 or/9-13

15 8and 14

16 limit 15 to english language

17 (Animals/ or Models, Animal/ or Disease Models, Animal/) not Humans/

18 ((animal or animals or avian or bird or birds or bovine or canine or cow* or dog or dogs or
cat or cats or feline or hamster* or horse* or lamb or lamb* or mouse or mice or monkey or
monkeys or murine or pig or piglet* or pigs or porcine or primate* or rabbit* or rat or rats or
rodent* or songbird* or veterinar*) not (human* or patient*)).ti,kf,jw.

19 or/17-18

20 16 not 19

Database: EBM Reviews - Cochrane Central Register of Controlled Trials February 2021

1 Chronic Pain/

2 exp arthralgia/ or exp back pain/ or exp headache/ or exp musculoskeletal pain/ or neck pain/
or exp neuralgia/ or exp nociceptive pain/ or pain, intractable/ or fibromyalgia/ or myalgia/

3 Pain/

4  chronic.ti,ab,kw.

5 3and4

6 ((chronic or persistent or intractable or refractory) adj3 pain).ti,ab,hw.

7 (((back or spine or spinal or leg or musculoskeletal or neuropathic or nociceptive or radicular)
adjl pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab,hw.

8 lor2orSor6or7

9 (cannabis or cannabinoid* or cannabinol or marijuana or cannabidiol or phytocannabinoid* or
tetrahydrocannabinol or dronabinol or nabilone or sativex or "CBD" or "THC" or kratom or khat
or qat or psilocybin or hemp or hydroxymitragynine).ti,ab,hw.

10 8and9
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11 conference abstract.pt.

12 "journal: conference abstract".pt.

13 "journal: conference review".pt.

14 "http://.www.who.int/trialsearch*".so.
15 "https://clinicaltrials.gov*".so.

16 1lor12or 13 or 14 or 15

17 10 not 16

Database: EBM Reviews - Cochrane Database of Systematic Reviews 2005 to February 1, 2021

1 ((chronic or persistent or intractable or refractory) adj3 pain).ti,ab.

2 (((back or spine or spinal or leg or musculoskeletal or neuropathic or nociceptive or radicular)
adj1 pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab.

3 (cannabis or cannabinoid* or cannabinol or marijuana or cannabidiol or phytocannabinoid* or
tetrahydrocannabinol or dronabinol or nabilone or sativex or "CBD" or "THC" or kratom or khat
or qat or psilocybin or hemp or hydroxymitragynine).ti,ab.

4 (lor2)and3

Database: APA PsycInfo 1806 to Februrary Week 1 2021

1 Chronic Pain/

2 exp arthralgia/ or exp back pain/ or exp headache/ or exp musculoskeletal pain/ or neck pain/
or exp neuralgia/ or exp nociceptive pain/ or pain, intractable/ or fibromyalgia/ or myalgia/

3 Pain/

4 chronic.ti,ab.

5 3and4

6 ((chronic or persistent or intractable or refractory) adj3 pain).ti,ab.

7 (((back or spine or spinal or leg or musculoskeletal or neuropathic or nociceptive or radicular)
adj1 pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab.

8 lor2orSor6or7

9 Cannabis/

10 exp Cannabinoids/

11 (cannabis or cannabinoid* or cannabinol or marijuana or cannabidiol or phytocannabinoid*
or tetrahydrocannabinol or dronabinol or nabilone or sativex or "CBD" or "THC" or kratom or
khat or qgat or psilocybin or hemp or hydroxymitragynine).ti,ab.

12 or/9-11

13 8and 12

14 limit 13 to english language

Database: Elsevier Embase to February 1, 2021

(‘cannabis'/exp OR cannabis OR cannabinoid* OR 'cannabinol'/exp OR cannabinol OR
'marijuana'’/exp OR marijuana OR 'cannabidiol'/exp OR cannabidiol OR phytocannabinoid* OR
'tetrahydrocannabinol'/exp OR tetrahydrocannabinol OR 'dronabinol'/exp OR dronabinol OR
'nabilone'/exp OR nabilone OR 'sativex'/exp OR sativex OR 'cbd' OR 'thc' OR 'kratom'/exp OR
kratom OR 'khat'/exp OR khat OR 'qat'/exp OR gat OR "psilocybin'/exp OR psilocybin OR
'hemp'/exp OR hemp OR hydroxymitragynine) AND ('chronic pain'/exp OR arthralgia OR 'back
pain' OR headache OR "'musculoskeletal pain' OR 'neck pain' OR neuralgia OR 'nociceptive pain'



OR 'intractable pain' OR fibromyalgia OR myalgia OR arthritis OR osteoarthrtis) AND
[embase]/lim NOT ([embase]/lim AND [medline]/lim)

Database: Elsevier Scopus to February 1, 2021

( TITLE ( cannabis OR cannabinoid* OR cannabinol OR marijuana OR cannabidiol OR
phytocannabinoid* OR tetrahydrocannabinol OR dronabinol OR nabilone OR sativex OR
"CBD" OR "THC" OR kratom OR khat OR gat OR psilocybin OR hemp OR
hydroxymitragynine ) ) AND ( TITLE ( "chronic pain" OR arthralgia OR "back pain" OR
headache OR "musculoskeletal pain" OR "neck pain" OR neuralgia OR "nociceptive pain" OR
"intractable pain" OR fibromyalgia OR myalgia OR arthritis OR osteoarthritis OR "neuropathic

pain"))
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