Appendix A. Literature Search Strategies

Database: Ovid MEDLINE(R) ALL 1946 to February 4,2022

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)
adjl pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab,kw.

8 lor2or5or6or7

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 8 and 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 16not19

Database: EBM Reviews - Cochrane Central Register of Controlled Trials December 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 lor2or5or6or7



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

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 1lorl2orl3orl4orl5

17 10not16

Database: APA PsyclInfo 1806 to January Week 4,2022

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)
adjl pain) or headache or arthritis or fibromyalgia or osteoarthritis).ti,ab.

8 lor2or5or6or7

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 qat 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 January 30, 2022

(‘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 7,2022
( 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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Table B-1. PICOTS

Appendix B. Methods

Inclusion and Exclusion Criteria

Table B-1 outlines the inclusion and exclusion criteria related to populations, interventions,
comparators, outcomes, timing, and settings (PICOTS), and study designs of interest for each
Key Question (KQ):

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?

KQ3. 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?

PICOTS Element

Inclusion Criteria

Exclusion Criteria

Population

All KQs: Adults (including pregnantor
breastfeeding women) 18 years and older with
chronicpain (>12weeks or pain persisting pastthe
time for normal tissue healing). See categorization
of specifically included pain populations below.

All KQs: Children andadolescents <18 years old;
adults with acute or subacute pain;

patients at end oflife orin palliative care (e.g.,
with late stage cancer-related pain)

Interventions

KQs 1 and 2: Cannabinoids (including synthetics)
using differentdelivery mechanisms such as oral,
buccal, inhalational, topical, or other administration
routes

KQs 3 and 4: Kratom or other plant-based
substances; co-use of kratomor other plant-based
substances and opioids

All KQs: Co-use of otherdrugs for pain

All KQs: Non-plant-based interventions,
capsaicin, herbal supplements

Comparators

All KQs: Any comparator or usual care

All KQs: No comparison

Outcomes

All KQs: Primary efficacy outcomes (i.e., pain,
function, disability, paininterference); harms and
adverse effects (e.g., dizziness, nausea, sedation,
developmentofcannabis use disorder); secondary
outcomes (i.e., psychological distressincluding
depressionand anxiety, quality oflife, opioid use,
sleep quality, sleep disturbance, health care
utilization)

All KQs: Other outcomes

Time of followup

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

All KQs: studies with <1-month (4 weeks) of
treatment or followup after treatment

Setting

All KQs: Any nonhospital settingor setting of self-
directed care

All KQs: Hospital care, hospice care, emergency
departmentcare

Study design

All KQs: RCTs; observational studies with a
concurrentcontrolgroup for harms, and to fill gaps
in the evidence for benefits

All KQs: Other study designs

Abbreviations: KQ = Key Question; PICOTS = populations, interventions, comparators, outcomes, timing, and settings; RCT =
randomized controlled trial.

Important subgroups to consider in evaluating this evidence are:
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e Specific types of pain: neuropathic pain (including nociceptive and centralized; patients
with multiple sclerosis and painful skin disorders are included in this category),
musculoskeletal pain (including low-back pain), visceral pain, fibromyalgia,
inflammatory arthritis, headache disorders, sickle cell disease, and cancer pain (non-end
of life)

e Degree of nociplasticity/central sensitization

e Patient demographics (e.g., age, race, ethnicity, sex, socioeconomic status)

e Comorbidities, including past or current substance use disorders, mental health disorders,
medical comorbidities, and high risk for opioid use disorder)

e Plant-based compound characteristics: route of administration, frequency of
administration, potency of product, dose or estimated dose, specific compounds (e.g.
tetrahydrocannabinol, cannabidiol, terpenes, flavonoids), and specific formulations used

e Co-use of other interventions for pain: opioids, nonopioids (e.g., nonsteroidal anti-
inflammatory drugs, acetaminophen, gabapentin, pregabalin)

Below are additional details on the scope of this project:

Study Design: For all Key Questions, we included randomized controlled trials (RCTs) of at least
4 weeks duration. Initially, in the base-year of this living systematic review, we included
observational studies for both benefits (to address gaps in evidence where RCTs are not
available) and harms. Eligible observational studies must have assessed a mean duration of
treatment of at least 4 weeks, and have concurrent controls (e.g., cohort and case-control
studies). Those controlling for potential confounders were prioritized. As the evidence grows,
and more RCTs become available throughout the project, we will reassess the need to include
observational studies, specifically to address benefits. A decision to discontinue including them
will be made based on the strength of the RCT evidence. When the RCT evidence on a given
Key Question and outcome is insufficient, we will include observational studies that meet
inclusion criteria. When the strength of evidence is low, moderate, or high based on RCTs, we
will update our protocol to exclude observational studies. We do not anticipate excluding
observational studies assessing harms. For all Key Questions, we excluded uncontrolled
observational studies, case series, and case reports. Systematic reviews were used to supplement
searches and identify primary studies.

Non-English Language Studies: We restricted to English-language articles, but reviewed
English-language abstracts of non-English language articles to identify studies that would
otherwise meet inclusion criteria in order to help assess for the likelihood of language bias.

Study Selection

Electronic searches for evidence were conducted in Ovid® MEDLINE®, PsycINFO®,
Embase®, the Cochrane Library, and SCOPUS® databases through February 4, 2021. Searches
were initially run in September 2020 with ongoing, automated monthly searches to identify
newly published studies. Search strategies are available in Appendix A. Electronic searches were
supplemented with review of reference lists of relevant studies and reviewing the two prior
AHRQ pain reports!-? for studies that met our inclusion criteria. A Federal Register Notice was
posted, and a Supplemental Evidence And Data for Systematic review (SEADS) portal was
available for submission of unpublished studies. As part of living systematic review methods, the
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electronic searches were automated to be run on a biweekly basis, with results emailed directly to
the EPC librarian and the research team for processing. Citations were uploaded into
DistillerSR® software for study selection management.

The pre-established criteria listed above were used to determine eligibility for inclusion and
exclusion of abstracts. Using Distiller® SR, the review team conducted manual online
assessment of study citations. All citations deemed potentially relevant by at least one of the
reviewers were retrieved for full-text review. To ensure accuracy, any citation deemed not
relevant for full-text review were reviewed by a second researcher. We initially planned to
explore using the Distiller® Al feature to automate exclusion of abstracts that are clearly not
relevant. Briefly, Distiller®SR Al is training in the background, learning from the human
decisions on abstract eligibility. When the Distiller® Al decisions reach a level of 95 percent
accuracy, we will deploy the system to assist with dual review (this typically takes 2000
citations, but varies by topic).? To date, the biweekly citation counts have been low, and the Al
feature has not been utilized.

Data Extraction

After studies were selected for inclusion, data were abstracted into categories that included
but are not limited to: study design, year, setting, country, sample size, eligibility criteria,
population and clinical characteristics, intervention characteristics, and results relevant to each
Key Question as outlined in the previous inclusion and exclusion criteria section. Information
that was abstracted that was relevant for assessing applicability included the number of patients
randomized relative to the number of patients enrolled, use of run-in or wash-out periods, and
characteristics of the population, intervention, and care settings. All study data were verified for
accuracy and completeness by a second team member. On a quarterly basis, any newly identified
studies were abstracted and evidence tables updated. Quarterly reports were published to the
Agency for Healthcare Research and Quality (AHRQ) website, and evidence tables are updated
in AHRQ’s Systematic Review Data Repository Plus (SRDR+).

Risk of Bias Assessment of Individual Studies

Predefined criteria were used to assess the risk of bias of individual controlled trials,
systematic reviews, and observational studies. RCTs were evaluated using criteria and methods
developed by the Cochrane Back Review Group,* and cohort and case-control studies were
evaluated using criteria developed by the U.S. Preventive Services Task Force.’ These criteria
and methods were used in accordance with the approach recommended in the chapter, Assessing
the Risk of Bias of Individual Studies When Comparing Medical Interventions in the Methods
Guide for Effectiveness and Comparative Effectiveness Reviews developed by AHRQ.¢ Studies
were given an overall rating of “low,” “medium,” or “high” risk of bias. We used DistillerSR®
software to conduct these assessments, using dual review by two independent reviewers.
Disagreements identified by DistillerSR® were resolved through consensus. Assessments and
final ratings were converted to evidence tables, and will be uploaded on a quarterly basis to
SRDR+.

Data Synthesis and Analysis

We constructed evidence tables showing study characteristics (as discussed above), results,
and risk of bias ratings for all included studies, and summary tables to highlight the main



findings. Data were qualitatively summarized in tables, using ranges and descriptive analysis and
interpretation of the results. Studies identified in prior AHRQ chronic pain reports!-2 that meet
inclusion criteria are included in this review. We evaluated the persistence of benefits or harms
by evaluating the three periods identified in prior AHRQ pain reports (3 to <6 months, 6 to 12
months, and >12 months).!2.79

Meta-analyses were conducted to summarize data and obtain more precise estimates on
outcomes for which studies were homogeneous enough to provide a meaningful combined
estimate.!? The decision to conduct quantitative synthesis depends on presence of at least two
studies, completeness of reported outcomes and a lack of heterogeneity among the reported
results. To determine whether meta-analyses were indicated, we considered the risk of bias of the
studies and the heterogeneity among studies in design, patient population, interventions, and
outcomes. Meta-analyses were conducted using a random effects model based on the profile
likelihood method,!! and statistical heterogeneity was assessed using the I? method. Publication
bias (small sample size bias) was assessed using funnel plots when there are eight or more
studies in meta-analyses. To evaluate subgroup effects, we summarized within-study analyses of
subgroup differences and performed study-level analyses on key demographic and clinical
factors. Sensitivity analyses were conducted on study risk of bias.

The magnitude of effects for pain and function is classified using the same system used in
other recent AHRQ Evidence-based Practice Center (EPC) reviews conducted on chronic
pain'-279 to provide a consistent benchmark for comparing results of pain interventions across
reviews. Table B-2 provides thresholds for determining the magnitude of effect. A small effect is
defined for pain as a mean between-group difference following treatment of 5 to 10 points on a
0-to 100-point visual analog scale (VAS), 0.5 to 1.0 points on a 0- to 10-point numeric rating
scale, or equivalent; for function as a mean difference of 5 to 10 points on the 0- to 100-point
Oswestry Disability Index (ODI) or 1 to 2 points on the 0- to 24-point Roland-Morris Disability
Questionnaire (RDQ), or equivalent; and for any outcome as a standardized mean difference
(SMD) 0f 0.2 to 0.5. A moderate effect is defined for pain as a mean difference of 10 to 20
points on a 0- to 100-point VAS, for function as a mean difference of 10 to 20 points on the ODI
or 2 to 5 points on the RDQ, and for any outcome as an SMD of 0.5 to 0.8. Large effects are
defined as greater than moderate. We apply similar thresholds to other outcomes measures.
Small effects using this system may be below published thresholds for clinically meaningful
effects; however, there is variability across individual patients regarding what constitutes a
clinically meaningful effect, which is influenced by a number of factors such as preferences,
duration and type of chronic pain, baseline symptom severity, harms, and costs. For some
patients a small improvement in pain or function using a treatment with low cost or no serious
harms may be important.

Table B-2. Definitions of effect sizes
Effect Size Definition
Small effect MD 0.5to 1.0 pointsonaO0 to 10-pointscale,5to 10 pointsona0 to 100-pointscale
SMD 0.2 t0 0.5
RR/OR1.2t0 1.4
MD >1 to 2 pointson a0 to10-pointscale,>10 to 20 pointson a0 to 100-pointscale
SMD >0.5 to 0.8
RR/OR 1.5t0 1.9
MD >2 pointsona0to10-pointscale,>20 pointson a0 to 100-pointscale
SMD >0.8
¢ RR/OR 22.0
Abbreviations: MD = mean difference; OR = odds ratio; RR = relative risk; SMD = standardized mean difference.

Moderate effect

Large effect
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Findings that were not statistically significant were interpreted as follows:

e In determining the strength of evidence (SOE), the precision of evidence was
downgraded two levels if inadequate sample size (optimal information size) and the 95%
confidence interval includes both potentially meaningful benefit and harm (e.g. for a
relative effect, the lower bound is <0.75 and the upper bound is > 1.25)12

e [f the magnitude of effect is below the threshold for a small effect, the finding is
considered to have “No effect”!

e [f the magnitude of effect is small or greater, and SOE is at least Low, the findingis
considered to have a “Potential effect, not statistically significant”

e If the magnitude of effect is small or greater, and SOE is insufficient, the finding is
considered to have “failed to demonstrate or exclude a beneficial/detrimental effect.”!3

Grading the Strength of the Body of Evidence

We assessed the SOE for all primary comparisons and outcomes listed in Table B-1.
Regardless of whether evidence is synthesized quantitatively or qualitatively, the strength of
evidence for each Key Question/body of evidence is initially assessed by one researcher for each
clinical outcome by using the approach described in the AHRQ Methods Guide.® To ensure
consistency and validity of the evaluation, the strength of evidence is reviewed by the entire team
of investigators prior to assigning a final grade on the following factors:

e Study limitations (low, medium, or high level of study limitations)

Consistency (consistent, inconsistent, or unknown/not applicable)
Directness (direct or indirect)

Precision (precise or imprecise)

Reporting/publication bias (suspected or undetected)

The SOE was assigned an overall grade of high, moderate, low, or insufficient according to a

four-level scale by evaluating and weighing the combined results of the above domains:

e High—We are very confident that the estimate of effect lies close to the true effect for
this outcome. The body of evidence has few or no deficiencies. We believe that the
findings are stable, i.e., another study would not change the conclusions.

e Moderate—We are moderately confident that the estimate of effect lies close to the true
effect for this outcome. The body of evidence has some deficiencies. We believe that the
findings are likely to be stable, but some doubt remains.

e Low—We have limited confidence that the estimate of effect lies close to the true effect
for this outcome. The body of evidence has major or numerous deficiencies (or both). We
believe that additional evidence is needed before concluding either that the findings are
stable or that the estimate of effect is close to the true effect.

e Insufficient—We have no evidence, we are unable to estimate an effect, or we have no
confidence in the estimate of effect for this outcome. No evidence is available or the body
of evidence has unacceptable deficiencies, precluding reaching a conclusion.

Plain-language statements are used in the Main Points, the Evidence Summary and the
Discussion to convey the SOE. High SOE is described as "is associated with" or simply



"reduces/increases;" moderate SOE is described as "probably;" and low SOE is described as
"may be."14

Peer Review and Public Commentary

Peer reviewers are invited to provide written comments on the draft report based on their
clinical, content, or methodological expertise. The EPC considers all peer review comments on
the draft report in preparation of the final report. Peer reviewers do not participate in writing or
editing of the final report or other products. The final report does not necessarily represent the
views of individual reviewers. The EPC will complete a disposition of all peer review comments.
The disposition of comments for systematic reviews and technical briefs will be published 3
months after the publication of the evidence report.

Potential Peer Reviewers must disclose any financial conflicts of interest greater than $5,000
and any other relevant business or professional conflicts of interest. Invited Peer Reviewers may
not have any financial conflict of interest greater than $5,000. Peer reviewers who disclose
potential business or professional conflicts of interest may submit comments on draft reports
through the public comment mechanism.

Assessing Applicability

Applicability is assessed in accordance with the AHRQ Methods Guide,!’ which is based on
the PICOTS framework. Applicability addresses the extent to which outcomes associated with an
intervention are likely to be similar across different patients and settings in clinical practice
based on the populations, interventions, comparisons, and outcomes evaluated in the studies. For
example, exclusion of chronic pain patients with psychiatric comorbidities reduces applicability
to clinical practice since many patients with chronic pain have such comorbidities and may
respond more poorly to treatment. Similarly, trials that use active run-in periods evaluate highly
selected populations who tolerated and responded well to the study intervention, rather than the
general population of chronic pain patients being considered for the intervention. Factors that
may affect applicability which we have identified a priori include eligibility criteria and patient
factors (e.g., demographic characteristics, duration or severity of pain, underlying pain condition,
presence of medical and psychiatric comorbidities, event rates and symptom severity in
treatment and control groups), intervention factors (e.g., dose and duration of therapy, intensity
and frequency of monitoring, level of adherence, use of co-interventions), comparisons (e.g.,
type and dosing of comparison), outcomes (e.g., use of unvalidated or nonstandardized
outcomes, measurement of short-term or surrogate outcomes), settings (e.g., primary care vs.
specialty setting, country), and study design features (e.g., use of run-in periods) relevant to
applicability. We use this information to assess the situations in which the evidence is most
relevant and to evaluate applicability to real-world clinical practice in typical U.S. settings,
summarizing applicability assessments qualitatively.

B-6



Appendix B References

1. Chou R, Hartung D, TurnerJ, et al. Opioid
treatments for chronic pain. Rockville, MD:
Agency for Healthcare Research and Quality
2020.PMID: 32338848

2. McDonaghMS, Selph SS, Buckley DI, etal
Nonopioid Pharmacologic Treatments for
Chronic Pain. Rockville, MD: Agency for
Healthcare Research and Quality;2020.
PMID: 32338847.

3. Taieb V, Smela-Lipinska B, O'Blenis P, et
al. Use of artificial intelligence with
DistillerSR software fora systematic
literature review of utilities in infectious
disease. Valuein health: The Journal of the
International Society for
Pharmacoeconomics and Outcomes
Research. 2018 Oct;21(Supplement 3): S387.
doi: 10.1016/].jval.2018.09.2299.

4. Furlan AD, Pennick V, BombardierC, et al.
2009 updated method guidelines for
systematic reviews in the Cochrane Back
Review Group. Spine. 2009 Aug
15;34(18):1929-41.doi:
10.1097/BRS.0b013¢3181b1c99f. PMID:
19680101.

5. U.S. Preventive Services Task Force.
Methods andprocesses. 2019.
https://www.uspreventiveservicestaskforce.o
rg/uspstf/about-uspstf/methods-and-

Processes.

6. Methods guide for effectiveness and
comparative effectiveness reviews.
Rockville, MD: Agency for Healthcare
Researchand Quality;2018.

https://effectivehealthcare.ahrqg.gov/topics/ce
r-methods-guide/overview. Accessed June 1,

2019.

7. Skelly AC, Chou R, DettoriJR, etal.
Noninvasivenonpharmacological treatment
for chronic pain: a systematic review update.
Rockville, MD: Agency for Healthcare
Researchand Quality; 2020. PMID:
32338846.

8. ChouR,Deyo R, Friedly J,etal.
Noninvasivetreatmentsforlowback pain:
Agency for Healthcare Research and Quality
(US), Rockville (MD); 2016.

B-7

10.

11.

12.

13.

14.

15.

Skelly AC, Chou R, DettoriJR, etal.
Noninvasivenonpharmacological treatment
forchronic pain: a systematic review:
Agency for Healthcare Researchand Quality
(US), Rockville (MD); 2018.

Morton SC,Murad MH, O’ConnorE, et al.
Quantitative Synthesis—An Update:
Agency for Healthcare Research and Quality
(US), Rockville (MD); 2018.

Huizenga HM, Visser I, Dolan CV. Testing
overalland moderator effects in random
effects meta-regression. BrJ Math Stat
Psychol.2011Feb;64(Pt1):1-19.doi:
10.1348/000711010x522687. PMID:
21506942.

GuyattGH, Oxman AD,Kunz R, etal.
GRADE guidelines 6. Rating the quality of
evidence--imprecision. J Clin Epidemiol.
2011 Dec;64(12):1283-93. doi:
10.1016/.jclinepi.2011.01.012. PMID:

21839614.

GuyattGH, Norris SL, Schulman S, et al.
Methodology forthe developmentof
antithrombotic therapy and prevention of
thrombosis guidelines: antithrombotic
therapy and prevention of thrombosis, 9th
ed: American College of Chest Physicians
evidence-based clinical practice guidelines.
Chest.2012 Feb;14 1(2 Suppl):53s-70s. doi:
10.1378/chest.11-2288. PMID: 22315256.

Gerrity M, FiordalisiC,Pillay J, etal.
AHRQmethods for effective health care.
Roadmap for Narratively Describing Effects
of Interventions in Systematic Reviews.
Rockyville (MD): Agency for Healthcare
Researchand Quality (US); 2020.

Atkins D, Chang SM, Gartlehner G, et al.
Assessing applicability when comparing
medicalinterventions: AHRQ andthe
Effective Health Care Program. J Clin
Epidemiol. 2011 Nov;64(11):1198-207. doi:
10.1016/j.jclinepi.2010.11.02 1. PMID:
21463926.


https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes
https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes
https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview
https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview

Appendix C. Included Studies List

BestardJA, Toth CC. An open-label
comparisonofnabilone and gabapentin as
adjuvanttherapy or monotherapy in the
management of neuropathic pain in patients
with peripheralneuropathy. Pain Pract. 2011
Jul-Aug;11(4):353-68.doi: 10.1111/j.1533-
2500.2010.00427 x. PMID: 21087411.

Blake DR,RobsonP,Ho M, etal.
Preliminary assessment ofthe efficacy,
tolerability and safety of a cannabis-based
medicine (Sativex) in the treatment of pain
causedby rheumatoid arthritis.
Rheumatology (Oxford). 2006 Jan;45(1):50
2. PMID: 16282192.

Campbell G,Hall WD, Peacock A, etal.
Effect of cannabis use in people with
chronic non-cancer pain prescribed opioids:
findings from a 4-year prospective cohort
study. LancetPublic Health. 2018
Jul;3(7):e341-e50.doi: 10.1016/s2468-
2667(18)30110-5. PMID: 29976328.

Chaves C, Bittencourt PCT, Pelegrini A.
Ingestion ofa THC-Rich Cannabis Oilin
People with Fibromyalgia: A Randomized,
Double-Blind, Placebo-Controlled Clinical
Trial. Pain Med. 2020;21(10):2212-8. doi:
10.1093/pm/pnaa303. PMID: 33118602.

de Vries M, van Rijckevorsel DCM, Vissers
KCP, etal. Tetrahydrocannabinol Does Not
Reduce Pain in Patients With Chronic
Abdominal Pain in a Phase 2 Placebo-
controlled Study. Clin Gastroenterol
Hepatol. 2017 Jul;15(7):1079-86.e4. doi:
10.1016/j.cgh.2016.09.147. PMID:
27720917.

Eibach L, Scheffel S, CardebringM, etal.
Cannabidivarin for HIV-Associated
Neuropathic Pain: A Randomized, Blinded,
Controlled Clinical Trial. Clin Pharmacol
Ther.2020 Aug08;109(4):1055-62. doi:
10.1002/cpt.2016. PMID: 32770831.

Frank B, SerpellMG, Hughes J,etal.
Comparison of analgesic effects and patient
tolerability of nabilone and dihydrocodeine
for chronic neuropathic pain: randomised,
crossover, double blind study. BMJ. 2008
Jan 26;336(7637):199-201. doi:
10.1136/bmj.39429.619653.80. PMID:
18182416.

C-1

10.

11.

12.

13.

14.

Gruber SA, Smith RT, Dahlgren MK, etal.
No pain,allgain? Interim analyses froma
longitudinal, observational study examining
the impact of medical cannabis treatment on
chronic pain andrelated symptoms. Exp
Clin Psychopharmacol. 202 1. doi:
10.1037/pha0000435. PMID: 33764103.

Langford RM, Mares J,Novotna A,etal. A
double-blind, randomized, placebo-
controlled, parallel-group study of
THC/CBD oromucosal spray in combination
with the existing treatment regimen, in the
relief of central neuropathic pain in patients
with multiple sclerosis. J Neurol. 2013
Apr;260(4):984-97. doi: 10.1007/s004 15-
012-6739-4.PMID:23180178.

Lee C,Lin M, Martins KJB, etal. Opioid
use in medical cannabis authorization a dult
patients from2013 t02018: Alberta,
Canada. BMC Public Health.
2021;21(1):843.doi: 10.1186/s12889-021-
10867-w.PMID: 33933061.

Lynch ME, Cesar-Rittenberg P, Hohmann
AG. A double-blind, placebo-controlled,
crossover pilot trial with extension usingan
oralmucosal cannabinoid extract for
treatmentof chemotherapy-induced
neuropathic pain. J Pain Symptom Manage.
2014 Jan;47(1):166-73. doi:
10.1016/j.jpainsymman.2013.02.018. PMID:
23742737.

Merlin JS, Long D, Becker WC, etal.
MarijuanaUse Is Not Associated With
Changes in Opioid Prescriptions or Pain
Severity Among People Living With HIV
and Chronic Pain. J Acquir Immune Defic
Syndr.201906 01;81(2):231-7. doi:
10.1097/QAI1.0000000000001998. PMID:
3086518l.

Nurmikko TJ, SerpellMG, HoggartB,etal.
Sativex successfully treats neuropathic pain
characterised by allodynia: a randomised,
double-blind, placebo-controlled clinical
trial. Pain. 2007 Dec 15;133(1-3):210-20.
PMID: 17997224,

Pini LA, GuerzoniS, Cainazzo MM, etal.
Nabilone forthe treatment of medication
overuse headache: results ofa preliminary
double-blind, active-controlled, randomized



15.

16.

17.

18.

19.

20.

21.

22.

trial. ] Headache Pain. 2012 Nov;13(8):677-
84.doi: 10.1007/s10194-012-0490-1. PMID:

23070400.

Rintala DH, FiessRN, Tan G, et al. Effect
of dronabinol on central neuropathic pain
afterspinal cord injury: a pilot study. Am J
Phys Med Rehabil. 2010 Oct;89(10):840-8.
doi: 10.1097/PHM.0b0 133181 flc4ec.
PMID: 20855984.

RogDJ, Nurmikko TJ, Friede T,etal.
Randomized, controlled trial of cannabis-
based medicine in central pain in multiple
sclerosis. Neurology.2005 Sep
27;65(6):812-9. PMID: 16186518.

Schimrigk S, Marziniak M, Neubauer C, et
al. DronabinolIsa SafeLong-Term
Treatment Option for Neuropathic Pain
Patients. Eur Neurol. 2017;78(5-6):320-9.
doi: 10.1159/000481089. PMID: 29073592.

Selvarajah D, GandhiR, Emery CJ,etal.
Randomized placebo-controlled double-
blind clinicaltrial of cannabis-based
medicinal product (Sativex) in painful
diabetic neuropathy: depressionis a major
confounding factor. Diabetes Care. 2010
Jan;33(1):128-30.doi: 10.2337/dc09-1029.
PMID: 19808912.

Serpell M, Ratcliffe S, HovorkaJ,etal. A
double-blind, randomized, placebo-
controlled, parallel group study of
THC/CBD spray in peripheral neuropathic
pain treatment. EurJ Pain. 2014
Aug;18(7):999-1012.doi: 10.1002/.1532-
2149.2013.00445 x. PMID: 24420962.

SkrabekRQ, Galimova L, Ethans K, etal.
Nabilone for the treatmentof pain in
fibromyalgia.J Pain. 2008 Feb;9(2):164-73.
PMID: 17974490.

Toth C,MawaniS,BradyS,etal. An
enriched-enrolment, randomized
withdrawal, flexible-dose, double-blind,
placebo-controlled, parallel assignment
efficacy study ofnabiloneas adjuvant in the
treatmentof diabetic peripheral neuropathic
pain.Pain.2012 Oct;153(10):2073-82. doi:
10.1016/j.pain.2012.06.024. PMID:
22921260.

Turcotte D, Doupe M, TorabiM, et al.
Nabilone as anadjunctive to gabapentin for
multiple sclerosis-induced neuropathic pain:
a randomized controlled trial. Pain Med.

C-2

23.

24.

25.

26.

27.

28.

29.

2015 Jan;16(1):149-59. doi:
10.1111/pme.12569. PMID: 252881 89.

UeberallMA, EssnerU, Silvan CV, etal.
Comparison of the Effectiveness and
Tolerability of Nabiximols (THC:CBD)
Oromucosal Spray versus Oral Dronabinol
(THC)as Add-on Treatment for Severe
Neuropathic Pain in Real-World Clinical
Practice: Retrospective Analysis of the
GermanPain e-Registry. J Pain Res.
2022;15:267-86.doi: 10.2147/JPR.S340968.
PMID: 35140513

Vela J, DreyerL, Petersen KK, etal.
Cannabidiol treatment in hand osteoarthritis
and psoriatic arthritis: a randomized, double-
blind placebo-controlled trial. Pain.
2021;27:27. PMID:34510141.

Vigil JM, Stith SS, AdamsIM,etal.
Associations between medical cannabis and
prescription opioid use in chronic pain
patients: A preliminary cohort study. PLoS
ONE. 2017;12(11):¢0187795. doi:
10.1371/journal.pone.0187795. PMID:
29145417.

Ware MA, Wang T, Shapiro S,etal.
Cannabis forthe Managementof Pain:
Assessmentof Safety Study (COMPASS).J
Pain.2015 Dec;16(12):1233-42. doi:
10.1016/j.jpain.2015.07.014. PMID:
26385201.

Wissel J, Haydn T, MullerJ, et al. Lowdose
treatment with the synthetic cannabinoid
Nabilone significantly reduces spasticity-
related pain : a double-blind placebo-
controlled cross-overtrial. ] Neurol. 2006

Oct;253(10):1337-41. PMID: 16988792.

Xu DH, Cullen BD, TangM, etal. The
Effectiveness of Topical Cannabidiol Oil in
Symptomatic Reliefof Peripheral
Neuropathy of the Lower Extremities. Curr
Pharm Biotechnol. 2020;21(5):390-402. doi:
10.2174/1389201020666191202111534.
PMID: 31793418.

Zajicek JP,Hobart JC, Slade A, etal.
Multiple sclerosis and extract of cannabis:
results of the MUSEC trial. J Neurol
Neurosurg Psychiatry. 2012
Nov;83(11):1125-32. doi: 10.1136/jnnp-
2012-302468. PMID: 22791906.



Appendix D. Results
Appendix D-1. Individual Study Summary Tables

Tables D-1 through D-5 present details and results for primary outcomes, serious adverse events and withdrawals due to adverse
events for each included study. Tables D-1 through D-3 provide information for randomized controlled trials and are organized by
their respective ratio of tetrahydrocannabinol to cannabidiol. Table D-4 includes details for studies of other cannabinoids, and Table
D-5 presents details of observational studies.

Table D-1. Comparable THC to CBD ratio study primary outcomes

Author, Year

Comparison (n)

Primary Pain Outcomes

Overall

Serious Adverse

Risk of Bias Followup Duration (Response, Severity) Function/Disability Events and

Study Design Derivative (Including Pain Withdrawals Due to
Pain Condition Interference) Adverse Events?
Blake, 2006 A: 2.7 mg THC/2.5 mg | Pain severity (mean [SD NR] O to 10 | Function (mean [SD SAE: 0/31 (0%) vs.
Moderate CBD/100 mcl NRS scale): 3.1 vs. 4.1, MD -1.04° NR] 0 to 10 28-Joint 2/27 (7.41%)

RCT oromucosal spray, (95% Cl -1.9 to -0.18) Disease Activity Score | WAE: 0/31 (0%) vs.

Inflammatory arthritis-
rheumatoid arthritis

mean dose 5.4
sprays/day (31)

B: Placebo (27)

5 weeks

Whole plant extracted

scale):5 vs.5.9, MD
-0.76° (95% CI -1.23
to —0.28)

3/27 (11.11%)

Langford, 2013
Low

RCT

Neuropathic pain-
multiple sclerosis

A: 2.7 mg THC/2.5 mg
CBD/100 mcl
oromucosal spray,
mean dose 8.8
sprays/day (167)

B: Placebo (172)

15 weeks

Whole plantextracted

Pain response 230% (NRS scale):
83/167 (49.75%) vs. 77/172
(44.77%), RR 1.11 (95% CI 0.89 to
1.39)

Pain severity (mean [SD] 0 to 10
NRS scale): 4.54 (2.24) vs.4.73
(2.26), MD -0.19 (SE 0.24) (95% CI
-0.67 t0 0.29)

Pain interference (0 to
10 BPI-SF scale):
Treatment difference
-0.12, p=0.56

Function (0to 100
SF-36 Physical
Functioning scale):
Treatment difference
-0.45, p=0.785

WAE: 14/167 (8.38%)
vs. 9/172 (5.23%)

Lynch, 2014

High

RCT (crossover)
Neuropathic pain-
chemotherapy induced

A: THC/CBD
oromucosal spray
(doseNR), mean dose
8 sprays/day (8)

B: Placebo (8)

4 weeks

Whole plant extracted

Pain severity (mean, 0 to 10
NRS-PI scale):6 (95% CI1 6.98 to
5.02) vs.6.38 (95% CI5.67 to 7.09)

Function (mean [SD] 0
to 100 SF-36 Physical
Functioning scale):
35.5 (9.19) vs.46.5
(8.5), MD -11 (4.43)
(95% Cl

-20.49 to —1.51)

SAE: 0/8 (0%)vs. 0/8
(0%)
WAE: 0/8 (0%) vs.0/8
(0%)
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Author, Year
Risk of Bias
Study Design
Pain Condition

Comparison (n)
Followup Duration
Derivative

Primary Pain Outcomes
(Response, Severity)

Overall
Function/Disability
(Including Pain
Interference)

Serious Adverse
Events and
Withdrawals Due to
Adverse Events?

Nurmikko, 2007
Moderate

RCT

Neuropathic pain-
mixed

A: 2.7 mg THC/2.5 mg
CBD/100 mcl
oromucosal spray,
mean dose 10.9
sprays/day (63)

B: Placebo (62)

5 weeks

Whole plant extracted

Pain response 230% (NRS scale):
16/73 (25.4%) vs.9/62 (14.52%),
RR 1.75 (95% CI 0.84 to 3.66)

Pain severity (mean [SD NR] 0 to 10
NRS scale): 5.82 vs. 6.68, treatment
difference —0.96 (95% CI -1.59 to
-0.32)

Function (0to 70 Pain
Disability Index scale):
MD

-5.85 (95% CI -9.62
to —2.09)

SAE: 1/63 (1.6%) vs.
0/62 (0%)

WAE: 11/63 (17.46%)
vs. 2/62 (3.23%)

Rog, 2005
Moderate

RCT

Neuropathic pain-
multiple sclerosis

A: 2.7 mg THC/2.5 mg
CBD/100 mcl
oromucosal spray,
mean dose 9.6
sprays/day (34)

B: Placebo (32)

5 weeks

Whole plant extracted

Pain severity (mean [95% CI] 0 to 10
NRS scale): 3.85 (3.13 to 4.58) vs.
4.96 (4.19 to 5.72), treatment
difference -1.25 (95% CI -2.11 to
-0.39)

NR

SAE: 0/34 (0%) vs.
0/32 (0%)
WAE: 2/34 (5.88%) vs.
0/32 (0%)

Selvarajah, 2010
High

RCT

Neuropathic pain-
diabetic neuropathy

A: 2.7 mg THC/2.5 mg
CBD/100 mcl
oromucosal spray,
mean dose 7
sprays/day?(15)

B: Placebo (14)

12 weeks

Whole plant extracted

Pain severity (mean [SD] 0 to 100
NPS scale): 51.6 (21.9) vs. 51.9
(24.1), MD -0.3 (SE 8.54) (95% CI
-17.83 to 17.23)

Function (mean [SD] 0
to 100 SF-36 Physical
Functioning scale):
30.5 (16.6) vs.36.5
(27.9), MD 6 (SE 8.5)
(95% Cl

-11.35 to 23.35)

NR

Serpell, 2014
Moderate

RCT

Neuropathic pain-
mixed

A: 2.7 mg THC/2.5 mg
CBD/100 mcl
oromucosal spray,
mean dose 8.9
sprays/day (128)

B: Placebo (118)

15 weeks

Whole plant extracted

Pain response 230% (NRS scale):
34/123 (27.64%) vs. 19/117
(16.24%), RR 1.7 (95% CI 1.03 to
2.91)

Pain severity (mean [SE NR] 0 to 10
NRS scale): Mean reduction -0.34
(0.23) (95% CI1 -0.79 to 0.11)

Pain interference (0 to
10 BPI-SF scale):
Treatment difference
-0.32 (SE 0.241) (95%
Cl -0.8 t0 0.15)

SAE: 10/128 (7.81%)
vs. 6%

WAE: 25/128 (19.53%)
vs. 25/118 (21.19%)

Abbreviations: BPI-SF = brief pain inventory—short form; CBD = cannabidiol; CI = confidence interval; MD = mean difference; NPS = neuropathic pain scale; NR = notreported,
NRS = numeric rating scale; NRS—PI = numeric rating scale for pain intensity; SAE = serious adverse events; SD =standard deviation; SE = standard error; SF-36=short

form—36; THC = tetrahydrocannabinol; RCT = randomized controlled trial; RR = relative risk; WAE = withdrawal due to due adverse events
2 Other serious adverse events (i.e., psychosis and cannabis use disorder) not reported in any study.
b Difference in median differences.

¢ Difference in mean differences.

4Mean sprays calculated by systematic review team.




Table D-2. High-THC to CBD ratio study primary outcomes

Author, Year
Risk of Bias
Study Design
Pain Condition

Comparison (n)
Followup Duration
Derivative

Primary Pain Outcomes
(Response, Severity)

Overall Function/Disability
(Including Pain
Interference)

Serious Adverse Events
and Withdrawals Due to
Adverse Events?

Chaves, 2020
Low
RCT
Fibromyalgia

A: 1.2 mg THC/0.02 mg
CBD sublingual drops,
mean 3.6 drops/day (8)
B: Placebo (9)

8 weeks

Whole plantextracted

Pain severity (mean [SD] 0 to 10
FIQ scale): 3.75 (2.49) vs.7.67
(1.84), MD -3.92 (1.05) (95% CI
-6.17 to -1.68)

Function (mean [SD] 0 to 10
FIQ scale): 5.83 (2.02) vs.
4.07 (2.25), MD 1.76 (1.04)
(95% CI -0.46 to 3.98)

WAE: 0/8 (0%) vs.0/9 (0%)

de Vries, 2017
Moderate

RCT

Visceral pain- chronic
pancreatitis and
postsurgical abdominal
pain

A: THC oral tablet
(Dronabinol),range 15to
24 mg/day (30)

B: Placebo (32)

7 weeks

Synthetic

Pain severity (mean [SD] 0 to 10
VAS scale): 2.4 (2.28) vs. 3.5
(2.42), MD -1.1 (SE 0.68) (95% CI
-2.46 to 0.26)

NR

WAE: 7/30 (23.33%) vs. 2/32
(6.25%)

Frank, 2008
Moderate

RCT (crossover)
Neuropathic pain

A: THC oral capsule
(Nabilone), max dose 2
mg/day (48)

B: Dihydrocodeine 30
mg, max dose 240
mg/day (48)

6 weeks

Synthetic

Pain severity (mean [SD NR] 0 to
100 VAS scale): Treatment effect
5.7 (95% Cl 0.5to0 10.9)

Function (mean [SD NR] 0 to
100 SF-36 Physical
Functioning scale): Treatment
effect 10.8 (95% CI1 2.3 to
19.2)

SAE: 0/48 (0%) vs. 0/48 (0%)
WAE: 2/48 (4%) vs. 6/48
(12.5%)
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Author, Year

Comparison (n)

Primary Pain Outcomes

Overall Function/Disability

Serious Adverse Events

Risk of Bias Followup Duration (Response, Severity) (Including Pain and Withdrawals Due to
Study Design Derivative Interference) Adverse Events?
Pain Condition
Pini, 2012 A: THC 0.5 mg oral Pain severity (mean [SD] 0 to 10 NR WAE: 1/30 (3.33%) vs. 1/30
Low capsule (Nabilone) daily | VAS scale):5.55 (2.5) vs. 6.75 (3.33%)
RCT (crossover) (26) (2.4), MD -1.2 (0.68) (95% CI -2.57
Headache- medication B: Ibuprofen 400 mg/day | to 0.17)
overuse headache (26)

8 weeks

Synthetic
Rintala, 2010 A: THC 5 mg oral Pain severity (mean [SD NR] 0 to NR SAE: 1/7 (14.29%) vs. 1/5
High capsule (Dronabinol), 10 BPI scale): 5.8 vs.5.8 (20%)
RCT (crossover) max dose 20 mg/day (7) WAE: 1/7 (14.29%) vs. 0/5
Neuropathic pain-spinal B: Diphenhydramine 25 (0%)
cord injury mg, max dose 75 mg/day

(3)

47 weeks

Synthetic
Schimrigk, 2017 A: THC 2.5 mg oral Pain severity (mean [SD] 0 to 10 NR SAE: 12/124 (9.68%) vs.
Low capsule (Dronabinol), NRS scale): 4.48 (2.04) vs.4.92 7/116 (6.03%)
RCT mean dose 13 mg/day (2.04), MD NR, p=0.676 WAE: 19/124 (15.32%) vs.
Neuropathic pain- multiple | (124) 12/116 (10.34%)
sclerosis B: Placebo (116)

16 weeks

Synthetic
Skrabek, 2008 A: THC 0.5 mg oral Pain severity (mean [SD NR] 0 to NR SAE: 0/15 (0%) vs. 0/18 (0%)

Moderate capsule (Nabilone), 10 VAS scale): 4.8 vs. 5.6, MD WAE: 1/20 (5%) vs. 1/20 (5%)
RCT endpointdose2mg/day | -1.43, p<0.05
Fibromyalgia (15)
B: Placebo (18)
4 weeks
Synthetic
Toth, 2012 A: THC 0.5 mg oral Pain response 230% (NRS scale): Pain interference (mean [SD] NR
Low capsule (Nabilone), max | 11/13 (84.62%) vs. 5/13 (38.46%), 0to 10 MBPI scale): 2.5 (1.6)
RCT dose4 mg/day (13) RR 2.2 (95% CI 1.06 to 4.55) vs. 3.6 (0.9), MD -1.1 (0.51)

Neuropathic pain- diabetic
neuropathy

B: Placebo (13)
5 weeks
Synthetic

Pain severity (mean [SD] 0 to 10
NRS scale): 3.5 (1.3) vs. 5.4 (1.7),
MD -1.9 (0.59) (95% CI -3.13 to
-0.68)

(95% CI -2.15 to —0.05)
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Author, Year
Risk of Bias
Study Design
Pain Condition

Comparison (n)
Followup Duration
Derivative

Primary Pain Outcomes
(Response, Severity)

Overall Function/Disability
(Including Pain
Interference)

Serious Adverse Events
and Withdrawals Due to
Adverse Events?

Turcotte, 2015

A: THC 0.5 mg oral

Pain severity (mean [SD NR] 0 to

Pain interference (mean [SD

SAE: 0/8 (0%)vs. 0/7 (0%)

Moderate capsule (Nabilone),max | 100 VAS scale): 35 vs. 57° NR] 0 to 100 VAS impact WAE: 1/8 (12.5%) vs. 0/7
RCT dose2 mg/day (8) scale): 41 vs. 40P (0%)
Neuropathic pain- multiple | B: Placebo (7)
sclerosis 9 weeks
Synthetic
Wissel, 2006 A: THC 0.5 mg oral Pain severity (median [SD NR] 11 NR WAE: 2/13 (15.38%) vs.0/13
High capsule (Nabilone), PointBox Test): 4 vs. 6, p<0.05 (0%)
RCT (crossover) endpointdose 1 mg/day
Neuropathic pain- multiple | (13)
sclerosis B: Placebo (13)
4 weeks
Synthetic
Zajicek, 2012 A: THC 2.5 mg capsule, | Pain severity (mean [SD] 0 to 10 NR SAE: 7/143 (4.9%) vs. 3/134

Moderate

RCT

Neuropathic pain- multiple
sclerosis

max dose 25 mg/day
(143)

B: Placebo (134)

12 weeks

Whole plant extracted

CRS scale): 4.1 (2.9) vs. 4.7 (3.0),
MD -0.6 (95% CI -1.3 to 0.1)

(2.24%)
WAE: 30/143 (20.98%) vs.
9/134 (6.72%)

Abbreviations: BPI = brief pain inventory; CBD = cannabidiol; CI = confidence interval; CRS = category rating scale; FIQ = fibromyalgia impact questionnaire; MBPI = modified

brief pain inventory; MD = mean difference; NR = notreported; NRS = numeric rating scale; RCT =randomized controlled trial; SAE = serious adverse events; SD = standard
deviation; SE = standard error; THC = tetrahydrocannabinol; RR = relative risk; VAS = visual analog scale; WAE = withdrawal due to due adverse events.
2 Other serious adverse events (i.e., psychosis and cannabis use disorder)notreported in any study.

b Estimated from graph.
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Table D-3. Low-THC to CBD ratio study primary outcomes

Author, Year

Comparison (n)

Primary Pain Outcomes

Overall Function/Disability

Serious Adverse Events and

Risk of Bias Followup Duration (Response, Severity) (Including Pain Interference) Withdrawals Due to Adverse
Study Design Derivative Events?

Pain Condition

Xu, 2020 A: CBD cream (250 Pain severity (mean [SD] 0to 10 | NR SAE: 0/15 (0%) vs. 0/14 (0%)
High mg/3 0z) up to 4 times | NPS scale): 3.33 (2.02) vs. 5.55

RCT (crossover)
Neuropathic pain-
mixed

daily (15)

B: Placebo (14)

4 weeks

Whole plantextracted

(2.81), MD —2.22 (95% Cl -4.07
to -0.37)

Abbreviations: CBD = cannabidiol; MD = mean difference; NPS = neuropathic pain scale; NR = notreported; RCT = randomized controlled trial; SAE = serious adverse event;
SD = standard deviation; THC = tetrahydrocannabinol.

4 Other serious adverse events (i.e., psychosis and cannabis use disorder)notreported in any study.

Table D-4. Other cannabinoids study primary outcomes

Author, Year

Comparison (n)

Primary Pain Outcomes

Overall Function/Disability

Serious Adverse Events and

RCT (crossover)
Neuropathic pain- HIV
associated

mg/day (16)

B: Placebo (16)

4 weeks

Whole plant extracted

(81.25%), RR NR

Pain severity (mean [SD] 0 to 10
NRS scale): 2.74 (1.47) vs. 3.67
(2.62), MD -0.62 (95% CI -0.27
to 1.51)

0.43)

Risk of Bias Followup Duration (Response, Severity) (Including Pain Interference) Withdrawals Due to Adverse
Study Design Derivative Events?

Pain Condition

Eibach, 2020 A: CBDV oral solution | Pain response =30% (NRS Pain interference (Oto 10 BPI-SF SAE: 1/16 (6.25%) vs. 0/16 (0%)
Moderate (50 mg/mL) 400 scale): 6/16 (37.5%) vs.13/16 scale): MD -0.35 (95% CI -1.36 to WAE: 1/16 (6.25%) vs. 0/16 (0%)

Abbreviations: CBDV = cannabidivarin; HIV = human immunodeficiency virus; MD =mean difference; NR = notreported; RCT = randomized controlled trial; RR = relative risk;
SAE = serious adverse event; SD = standard deviation.

@ Other serious adverse events (i.e., psychosis and cannabis use disorder)notreported in any study.




Table D-5. Observational study primary outcomes

Author, Year
Risk of Bias
Study Design
Pain Condition

Comparison (n)
Followup Duration
Derivative

Primary Pain Outcomes
(Response, Severity)

Overall Function/Disability
(including Pain Interference)

Serious Adverse Events and
Withdrawals Due to Adverse
Events

Bestard, 2011
Moderate
Prospective cohort
Neuropathic pain-
mixed

A: THC oral capsule
(Nabilone), mean dose
3.05 mg/day (49)

B: Gabapentin, mean
dose 2,295.5 mg/day
(52)

C: Gabapentin + THC
capsule, mean dose
NR + 3.02 mg/day (55)
6 months

Synthetic

Pain intensity (mean [SD] 0 to
100 VAS scale): 28.0 (10.5) vs.
33.8 (11.6) vs.33.1 (20.2), MD
-5.8 (95% CI -10.18 to -1.42)
forAvs.B, -5.1 (95% CI -11.48
to 1.28) for Avs. C

Pain interference (mean [SD] 0 to
10 BPI scale): 4.5 (2.3) vs. 4.6 (2.2)
vs. 4.5 (2.2), MD -0.1 (95% CI
-0.99 to 0.79) for A vs.B, 0.00
(95% CI -0.88 to 0.88) forA vs.C

Function (mean [SD] 0 to 100 SF-
36 scale):48.3 (27.2) vs. 46.5
(25.1) vs.43.7 (26.4), MD 1.80
(95% CI -8.53 to 12.13) for A vs.
B, 4.60 (95% CIl -5.83 to 15.03) for
Avs.C

SAE: 0/49 (0%) vs. 0/52 (0%) vs.
0/55 (0%)

WAE: 5/49 (10%) vs. 12/52 (23%)
vs. 5/55 (9%)

Campbell, 2018 A: Self-reported A vs.B (reference) Avs.B NR
Moderate frequentcannabis use | Pain intensity (Adjusted mean Pain Interference (Adjusted mean

of 220 days/mo [SE]; BPI, 0-10 scale):5.2 (0.14) | [SE]; BPI pain interference, 0-10

B: No cannabis use vs. 4.9 (0.03); Beta: 0.37 (95% scale): 5.2 (0.19) vs.5.4 (0.04);

Cl, -0.23 to 1.10), p=0.20 Beta: -0.63 (95% ClI, —-1.46 to

OverallN 0.19), p=0.13

Baseline: 1,514

4-year followup: 1,217

Groups unclear

4 years

Unclear THC

concentration; patient-

driven choice
Gruber, 2021 A: THC/CBD: Pain intensity (mean [SD] 0 to Avs.B NR

High

Prospective cohort
Mixed (primarily
musculoskeletal)

Medicinal cannabis
program, mean dose
THC 13.3 mg/day,
CBD 28.9 mg/day (37)
B: Usual care, dose

100 VAS scale): 34.07 (22.36)
vs. 48.78 (30.42); MD -14.71
(95% Cl, =32.71 to 3.29)

Function (mean [SD], 0 to 10 PDI
scale): 18.13 (12.26) vs. 19.22
(12.73); MD -1.09 (95% CI -10.33
to 8.16)

NA (9) SF-36 Function (mean [SD], 0 to
12 weeks 100 scale?): 70.00 (22.87) vs.
Mixed cannabis 69.44 (26.98); MD 0.56 (95% CI
products -17.17 to 18.29)
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Author, Year

Comparison (n)

Primary Pain Outcomes

Overall Function/Disability

Serious Adverse Events and

Risk of Bias Followup Duration (Response, Severity) (including Pain Interference) Withdrawals Due to Adverse
Study Design Derivative Events
Pain Condition
Lee, 2021 A: Chronic opioid NR NR NR
Moderate users authorized to
Matched cohort use medical cannabis
NR in Canada (5,373)

B: Controls who did

notreceive

authorization for

medical cannabisin

Canada (5,373)

20 months

Unknown THC

concentration; patient-

driven choice
Merlin, 2019° A: Daily orweekly use | NR NR NR
High of marijuana (55)
Prospective cohort B: Monthly or 1-2times
Chronicnon-cancer a month use of
pain (HIV) marijuana (65)

C: No use (313)

52 weeks

Unknown THC

concentration; patient-

driven choice
Ueberall, 2022 A: 2.7 mg THC/2.5 mg | Pain intensity index (mean Pain-related disabilities (mean Avs.B

Moderate
Retrospective cohort
Peripheral neuropathic
pain- mixed

CBD/100 mcl
oromucosal spray,
mean dose 16.6 mg
THC/15.4 mg CBD/day
(337)

B: THC oral capsule
(Dronabinol), strength
NR, mean dose 17.2
mg THC/day (337)

24 weeks

Whole plant extracted
and synthetic

relative change [improvement]
rates at week 24, 0 to 100 VAS
scale):83.4% vs. 75.9%,
p<0.001

Pain intensity index (VAS 0-100
scale, converted to 0-10) mean
difference: 3.50 (95% Cl 1.6 to
5.4)

relative change [improvement]
rates at week 24, 0 to 100 VAS
scale): 76.0% vs. 68.3%, p<0.001

WAE: 5.9% vs. 14.8%, RR 2.5,
p<0.001
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Vigil, 2017° A: THC/CBD: NR NR NR
High Participation in New
Preliminary historical Mexico Medical
cohort Cannabis Program
Mixed musculoskeletal (37)
pain B: Notparticipatingin
medical marijuana
programand notusing
cannabis (29)
21 months
Unknown THC
concentration
Ware, 2015 A: THC 12.5 +/- 1.5% NR NR SAE: 28/215 (13%) vs. 42/216
High herbal cannabis, (19.4%)

Prospective cohort
Chronic non-cancer
pain

median dose 2.5 g/day
(215)

B: Usual care (216)

13 months
Wholeplantnon-
extracted

WAE: 10/215 (4.65%) vs.NR
(assumed 0)

Abbreviations: BPI = brief pain inventory; CI = confidence interval; MD = mean difference; NR = notreported; SAE = serious adverse events; SD =standard deviation; SF-36=

short form—36; THC = tetrahydrocannabinol; VAS =visual analog scale; WAE = withdrawal due to due adverse events.

2 Higher scores indicate better outcomes.
b Only included outcome reported was opioid-use.




Appendix D-2. Meta-Analyses
Comparable THC to CBD Ratio Studies

Pooled results and the forest plot for the sensitivity analysis conducted forimprovement in pain severity are available upon request by emailing
wagnerje@ohsu.edu.

Figure D-1. Proportion of patients with pain response (>30% improvement) with comparable THC to CBD ratio versus placebo (short
term, 1 to 6 months followup)

Treatment
Pain Duration Risk of Treatment Control Risk Ratio
Author, Year Population (weeks) |ntervention Dose Bias  n/N n/N (95% Cl)
Nurmikko, 2007 NPP 5 10.9 sprays/day Moderate 16/63 9/62 ——-—l— 1.75 (0.84, 3.66)
Selvarajah, 2010NPP 12 7 sprays/day High 8/15 9/14 —l—-— 0.83 (0.45, 1.53)
Langford, 2013 NPP 15 8.8 sprays/day Low 83/167 771172 . 1.11 (0.89, 1.39)
Serpell, 2014  NPP 15 8.9 sprays/day Moderate 34/123 19/117 -'—I— 1.70 (1.03, 2.81)
Overall, PL 141/368 114/365 ’ 1.18 (0.93, 1.71)
(p=0.195, I’ = 36.1%)
T

T
.25 1 4
Favors Control  Favors Intervention
Abbreviations: CI = confidence interval; NPP = neuropathic pain; PL = profile likelihood

? Calculated by review team
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Figure D-2. Adverse events for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Treatment
Risk of Pair Imterventiann  Cwration  Trestmest  Control Risk Ratia
Authar, Year Bias Fopulatian Dose (weeks) N [T ] [¥5% LI}
Rog, 2005 Moderate  NPP 9.6 spraysfday 5 30434 2332 | I— N
Larghord, 3013 Low NPF 8.8 spraysiday 15 120/1&67 106172 e L.17{1.00, L.35)

Orneerall 1504201 128504 * L.19¢1.02, L.44)
(1? = 0.0%, p = 0532}

T T
T 1,5
Farvars Trestment Favars Contril

Abbreviations: CI = confidence interval; NPP = neuropathic pain

Figure D-3. Serious adverse events for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Treatrnent
Risk of Pain Intervention  Duration  Treatment Control Risk Ratio

Ailfiar, Year Fiias Fopulation  Dhas [weeks) ] ] (5% 1)
Bilakoe, FO0S M derate A 5.4 aprayefday 5 [RTicH] 237 _— 0,18 (0,01, 3.4%9]
Nurmikkao, 2000 Mooesrate NFF 10.5 sprays/day = 1503 el —_——— 290012, JL1E)
Owerall 1494 /8% e 0.58 {0.04, 10.85)
(1% = 37.68%, p = 0,204)] | D rSiemomiia n-Laird §

] I

.01 1 Lon

Favars Treatrrsnt Farears. Cortrol

Abbreviations: CI = confidence interval; IA = inflammatory arthritis; NPP = neuropathic pain
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Figure D-4. Withdrawal due to adverse events for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Treatment
Pain Duration Risk of Treatment Control Risk Ratio

Author, Year Population (weeks) Intervention Dose Bias n/N n/N (95% CI)
Blake, 2006 1A 5 5.4 sprays/day = Moderate 0/31 3127 —-—-— 0.13 (0.01, 2.32)
Rog, 2005 NPP 5 9.6 sprays/day = Moderate 2/34 0/32 —-—-— 4.71 (0.23, 94.58)
Nurmikko, 2007 NPP 5 10.9 sprays/day Moderate 11/63  2/62 + 5.41 (1.25,23.43)
Langford, 2013 NPP 15 8.8 sprays/day  Low 15/167 12/172 1.29 (0.62, 2.67)
Serpell, 2014 NPP 15 8.9 sprays/day Moderate 25/128 25/118 ] 0.92 (0.56, 1.51)
Overall, PL 53/423 42/411 1.14 (0.65, 3.02)

(p = 0.084, I = 51.3%)

T 1 T
.016 1 64

Favors Intervention Favors Control

Abbreviations: CI = confidence interval; IA = inflammatory arthritis; NPP = neuropathic pain; PL = profile likelihood

Figure D-5. Dizziness for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Tre=atment

Risk of Paii Intervention  Disration Traatment Ceetre
Author, Yoar Bias Population Dose fweeks) e L] Rk Ratia (95% C1)
Lynch, 2014 High WPP B sprays 4 LT 016 | T (079, 215.008)
Haka, 2006 Mo rate 14 5.4 gprayaiday 5 B2 | ) -—é—u—- 697 (0,93, 5221
Meurmikko, 2007 HModsrats PP 10.9 sprays/day 5 184 Gyt —— LT 0.5, 4,04)
Rog, P05 Hoderate  MPP 9.6 sprayaiday 5 18434 532 —_ 3,39 (1.43, 8.05)
Langford, Z0LE Lose KPP E.E sprays/oay 15 347167 TI132 —-— %.00 (2.28, 10.97})
Serpell, 2014 Hoderate  WRF 5.5 sprays/day 15 527128 1x/118 -'It- %599 (2.25, 7.10)
Deral 1350439 34,437 ‘ 357 (2.4%, 5.60)
1* = 0.0%, p = 0.432])

I T
04 1 250
Favors Treatment Favars Canbral

Abbreviations: CI = confidence interval; IA = inflammatory arthritis; NPP = neuropathic pain



Figure D-6. Nausea for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Trestment

Risk of Pain Intervention  Duration Trestment  Conbral Risk Rabo
Author, Year Bias Fopulstion Daoss | Weeks) nH i 95% CI)
Lymch, 2014 High NPF 8 sprays 'l ES16 1716 e 5.00 (0.E1, 44.35)
Blake, 2006 Moderate A 5.4 spraysfday S 2731 1427 — 1.74 (0.17, 1B.16}
Murmildeo, 2007 Moderate MPF 109 sprays/day 5 L4632 b -—:l— 1.97 (0.B5, 4.54)
Rog, 2005 Moderate  NPF 9.6 spraysfday 5§ 359 i34 —_— 1.50 (0,27, B.42)
Langfard, 2003 Low NP 8.8 spraysiday 15 L3167 s A 1.91 (0,78, 4.68]
Serpell, 7014 Moderata  NPP 8.9 spraysfday 15 FED ] 14/118 -ll— 1.51 (0.82, 2.80]
Duarall E1/439 2430 ‘ 1.79{1.20, 2.78)
[[? = 0.0%, p = 0.874)

| |
A3z 1 am
Favarg Traatmsnt Favors Caontral

Abbreviations: CI = confidence interval; IA = inflammatory arthritis; NPP = neuropathic pain

Figure D-7. Sedation for comparable THC to CBD ratio versus placebo (short term, 1 to 6 months followup)

Treatment

Rick of Pain Irlery e riom oy ranti e Treatment  Cantral
Buthar, Year Bias Fopulabcn  Dase {mzsks] ik i Risk Rato (35% C1)
Lynch, 2014 High fabtp & aprays 4 G 16 T 15.00 (0,93, 342,43)
Blake, 2006 Hoderate 14 5.4 sprags/oay 5 1431 127 —_— 0.87 (0.06, 13.27}
Murmikko, 2007 Hoderate  WPP 10,9 sprays/day 5 4763 1762 — B0 (0,45, 34.24)
Rog, 2005 Hoderate  WEP 9.6 cprags/day S 334 oy3a —— G.60 (0,35, 122.98)
Langford, 2013 Low [ 8.8 sprays/day 15 18167 37172 — .49 (1.63, 10.51)
Sarpell, 2014 Hoderate  WRP &0 spragsiday 15 Af12A wilE —_—— 53 (0,45, 152.57)
Cveral Isf438 5427 * .04 (210, 11.85)
{12 = 0,0%, p = 0,784)

T T

A0E

Farecers Traabmant Farwors: Cioerbrod
Abbreviations: CI = confidence interval; IA = inflammatory arthritis; NPP = neuropathic pain

=
=
rd
un
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High-THC to CBD Ratio Studies

Figure D-8.

Intervention Type
and Author, Year
Dronabinol

de Vries, 2017°
Schimrigk, 2017

Stratified results on pain severity of RCTs using dronabinol and nabilone (short term, 1 to 6 months followup)

Subgroup, PL (p = 0.374, I* = 0.0%)

Nabilone
Skrabek, 2008
Wissel, 2006
Toth, 2012
Turcotte, 2015

_ Treatment

Pain THC/CBD Duration Intervention
Population  Ratio (weeks) Dose

VP AITHC 7 15 to 24 mgl/day
NPP AITHC 16 13 mg/day

FM AITHC 4 EP 2 mg/day
NPP AITHC 4 Ep 1 mg per day
NPP AlITHC 5 1 to 4 mg/day
NPP AITHC 9 TD 2 mg/day

Subgroup, PL (p = 0.422, I’ = 0.0%)

Heterogeneity between groups: p = 0.013
Overall, PL (p = 0.084, I° = 48.5%)

Risk of N, Mean (SD),
Bias Intervention
Moderate 21, 2.40 (2.28)
Low 124, 4.48 (2.04)
Moderate 15, 4.80 (1.76)
High 13, 4.00 (NR)
Low 13, 3.50 (1.30)
Moderate 8, 3.50 (1.28)

N, Mean( SD),
Control

29, 3.50 (2.42)
116, 4.92 (2.04)

18, 5.60 (1.62)
13, 6.00 (NR)
13, 5.40 (1.70)
7,5.70 (1.65)

Mean difference

total dose; THC = tetrahydrocannabinol; VP = visceral pain.
3 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.

(95% CI)

—a— -1.10 (-2.46, 0.26)
|- -0.44 (-0.96, 0.08)
<> -0.52 (-1.43,0.07)
—a— -0.80 (-1.96, 0.36)
e — -2.00 (-4.00, -0.00)
— -1.90 (-3.12, -0.68)
—a -2.20 (-3.71, -0.69)
’ -1.59 (-2.49, -0.82)
> 115 (-1.99, -0.54)

T T T

-4 -2 0 2
Favors Intervention

Abbreviations: CBD = cannabidiol; CI = confidence interval; EP = end point; FM = fibromyalgia; NPP = neuropathic pain; PL = profile likelihood; SD = standard deviation; TD =

Favors Control

Table D-6. Interaction effect of RCTs assessing synthetic cannabinoids: nabilone versus dronabinol

Group Coefficient Standard Error t-Test p-Value 95% Confidence Interval
Difference
Result -1.06 0.445 -2.37 0.077 -2.29 t0 0.18

Table D-7. Interaction effect of RCTs: synthet

ic versus plant-based interventions

Group Coefficient Standard Error t-Test p-Value 95% Confidence Interval
Difference
Result —0.682 0.81 —0.84 0.423 —2.55t0 1.18
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Figure D-9. Overall function for high-THC versus placebo (short term, 1-6 months followup)

Treatment
Pain THC/CBD Duration  Intervention Intervention  Risk of N, Mean (SD), N, Mean (SD), Mean difference
Author, Year  Population Ratio (weeks) Type Dose Bias Intervention Control (95% Cl)
Toth, 2012 NPP All THC 5 Nabilone 1to 4 mg/day Low 13, 2.50 (1.60) 13, 3.60 (0.90) -1.10 (-2.15, -0.05)
Turcotte, 2015 NPP All THC 9 Nabilone TD 2 mg/day Moderate NR NR 0.10 (-0.57, 0.77)

Overall, PL (p = 0.059, I* = 71.9%) -0.35 (-1.90, 0.94)

I !

Favors Intervention  Favors Control
Abbreviations: CBD = cannabidiol; CI = confidence interval; MBPI = Modified Brief Pain Inventory; NPP = neuropathic pain; NR = notreported; SD = standard deviation; THC
= tetrahydrocannabinol; VAS = Visual Analogue Scale

2 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.

Figure D-10. Withdrawal due to adverse events for high-THC versus placebo (short term, 1 to 6 months followup)

(p=NA, I =0.0%)

Derivative Treatment

Type and Pain Duration THC/CBD Intervention Intervention  Riskof  Treatment Control Risk Ratio
Author, Year Population (weeks)  Ratio Type Dose Bias n/N n/N (95% Cl)
Synthetic

de Vries, 2017* VP 7 AllTHC Dronabinol 15 to 24 mg/day Moderate 7/30 2/32 H 3.73 (0.84, 16.57)
Schimrigk, 2017 NPP 16 AllTHC Dronabinol 13 mg/day Low 19/124 12/116 3 1.48 (0.75, 2.91)
Skrabek, 2008 FM 4 AlITHC Nabilone EP 2 mg/day Moderate 1/20 1120 —_— 1.00 (0.07, 14.90)
Turcotte, 2015 NPP 9 AllTHC Nabilone TD 2 mg/day Moderate 1/8 orr —1—+———— 2.67(0.13, 56.63)
Subgroup, PL 28/182 15/175 K> 1.72 (0.90, 4.13)
(p=0.692, I = 0.0%) :

Plant-derived :

Zajicek, 2012  NPP 12 2:1 PD extracted Max 25 mg/day Moderate 30/143 9/134 = = 3.12 (1.54, 6.33)
Subgroup, PL 30/143 9/134 <> 3.12 (1.54, 6.33)

Heterogeneity between groups: p = 0.203

Overall, PL 58/325 24/309 <> 2.20 (1.22, 4.19)
(p = 0.544, I* = 0.0%)

T T
.063 1 16
Favors Intervention Favors Control

Abbreviations: CI = confidence interval; FM = fibromyalgia; NPP = neuropathic pain; PL = profile likelihood; THC = tetrahydrocannabinol; WP = whole plant
2 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.



Figure D-11. Study withdrawals for adverse events for synthetic high-THC (short term, 1 to 6 months followup)

Intervention

Type and Pain Bf%ﬂ%ﬁ“‘THC,CBD Intervention Risk of Treatment Control Risk Ratio
Author, Year Population (weeks) Ratio Dose Bias  n/N n/N (95% ClI)
Dronabinol

de Vries, 2017% VP 7 AlITHC 15 to 24 mg/dayModerate 7/30 2/32 —— 3.73 (0.84, 16.57)
Schimrigk, 2017 NPP 16 AllTHC 13 mg/day Low 19/124 12/116 1.48 (0.75, 2.91)
Subgroup, PL 26/154 14/148 1 1.73 (0.79, 5.87)
(p = 0.268, I° = 18.4%)

Nabilone :

Skrabek, 2008 FM 4 AlITHC EP2mg/day Moderate 1/20 1/20 e 1.00 (0.07, 14.90)
Turcotte, 2015 NPP 9 AlITHC TD 2 mg/day Moderate 1/8 /7 — = 267 (0.13, 56.63)
Subgroup, PL 2/28 1/27 _ 1.54 (0.14,17.71)
(p = 0.637, I’ = 0.0%) i

Heterogeneity between groups: p = 0.911 :

Overall, PL 28/182 15/175 o 1.72 (0.90, 4.13)
(p=0.692, I = 0.0%)

T T
.063 1 16
Favors Intervention Favors Control
Abbreviations: CI = confidence interval; FM = fibromyalgia; NPP = neuropathic pain; PL = profile likelihood; THC = tetrahydrocannabinol; VP =visceral pain.
2 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.

Figure D-12. Any adverse event for high-THC versus placebo (short term, 1 to 6 months followup)

Treatment
Derivative Type Pain Duration Intervention Intervention Risk of Treatment  Control Risk Ratio
and Author, Year  Population ~ (weeks)  Type Dose Bias niN n/N (95% Cl)
Synthetic
Toth, 2012 NPP 5 Nabilone 1 to 4 mg/day Low 713 6/13 ——-— 1.17 (0.54, 2.53)
Schimrigk, 2017 NPP 16 Dronabinol 13 mg/day Low 109/124 85/116 1.20 (1.06, 1.36)
Subgroup 1161137  91/129 1.20 (0.96, 1.48)
(17 = 0.0%, p = 0.943)

T

T
25 1 4
Favors Control Favors Intervention

Abbreviations: CI = confidence interval; NPP = neuropathic pain; THC = tetrahydrocannabinol
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Figure D-13. Dizziness for high-THC versus placebo (short term, 1 to 6 months followup)

Derivative Treatment

Type and Pain Duration THC/CED Intervention |ntervention  Riskof  Treatment Control Risk Ratio
Author, Year Population (weeks) Ratio Type Dose Bias N niN (95% CI)
Synthetic

de Vries, 2017 VP 7 AllTHC  Dronabinol 15 to 24 mg/day Moderate 24/30 11/32 — 2.33 (1.40, 3.88)
Schimrigk, 2017 MPP 16 AllTHC Dronabinol 13 mglday Low 25124 5116 — 468 (1.85, 11.81)
Subgroup, PL 49/154  16/148 = 2.74 (1.47, 6.86)

(p=0.196, I = 40.2%)

Plant-derived '
Zajicek, 2012 NPP 12 21 PD extracted Max 25 mg/day Moderate 89143 10134 —=— B.34 (453, 15.34)

Sul::gluup5 PL 89/143  10/134 ".' 8.34 (4.53, 15.34)
(p=NA,I"=0.0%) :

Heterogeneity batween groups: p = 0.004

Overall, PL 138/297 26/282 - 437 (1.79, 11.13)
(p = 0.007, I* = 80.0%)

T T
063 1 16
Favors Intervention Fawors Control
Abbreviations: CI = confidence interval; NPP = neuropathic pain; PD = plant-derived; THC = tetrahydrocannabinol; VP = visceral pain.

2 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.

Figure D-14. Sedation for high-THC versus placebo (short term, 1 to 6 months followup)
Intervention Treatment

Type and Pain Duration  Intervention Risk of Treatment Control Risk Ratio
Author, Year Population (weeks) Dose Bias n/N n/N (95% CI)
Dronabinol

de Vries, 2017 VP 7 15 to 24 mg/day Moderate 15/30 11/32 ! 1.45 (0.80, 2.64)
Schimrigk, 2017 NPP 16 13 mg/day Low 10/124 5/116 1.87 (0.66, 5.31)
Subgroup, PL 25/154 16/148 1.55 (0.84, 3.07)
(p=0.682, I"=0.0%)

Nabilone :

Skrabek, 2008 FM 4 EP 2 mg/day Moderate 7/15 118 -+——— 8.40 (1.16, 60.84)
Subgroup, PL 7/15 1/18 == 8.40 (1.16, 60.84)
(p=NA,I"=0.0%) '

Heterogeneity between groups: p = 0.105

Overall, PL 32/169 17/166 > 1.73 (1.03, 4.63)
(p = 0.248, I> = 28.3%)

T T
.063 1 16
Favors Intervention Favors Control
Abbreviations: CI = confidence interval; FM = fibromyalgia; NPP = neuropathic pain; PL= profile likelihood; VP = visceral pain.

2 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.
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Figure D-15. Sensitivity analysis of sedation for high-THC versus placebo (short term, 1 to 6 months followup)

Treatment
Intervention Type  Pain Duration  Intervention Risk of  Treatment Control Risk Ratio
and Author, Year Population (weeks)  Dose Bias n/N n/N (95% CI)
Dronabinol
de Vries, 20172 VP 7 15 to 24 mg/day Moderate 15/30 11/32 1.45 (0.80, 2.64)
Schimrigk, 2017 NPP 16 13 mg/day Low 10/124 5/116 1.87 (0.66, 5.31)
Subgroup, PL+Bart. 25/154 16/148 1.55 (0.25, 10.98)
(p=10.682, I = 0.0%)
Nabilone :
Skrabek, 2008 FM 4 EP 2 mg/day Moderate 7/15 1/18 —+—=—— 8.40 (1.16, 60.84)
Subgroup, PL+Bart. 715 1/18 == 5.40 (1.16, 60.84)
(p=NA, I"=0.0%) :

Heterogeneity between groups: p = 0.105
Overall, PL+Bart. 32/169 17/166

1.73 (0.44, 15.71)
(p=0.248, I’ = 28.3%)

T T T
.063 1 16
Favors Intervention Favors Control

Abbreviations: Bart= Bartlett’s correction; CI = confidence interval; FM = fibromyalgia; NPP = neuropathic pain; PL = profile likelihood; THC = tetrahydrocannabinol; VP =
visceral pain.

3 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.

Figure D-16. Nausea for high-THC versus placebo (short term, 1 to 6 months followup)

Treatment
Derivative Type Pain Duration  Intervention Intervention Risk of  Treatment Control Risk Ratio
and Author, Year  Population  (weeks) Type Dose Bias n/N niN (95% CI)
Synthetic
de Vries, 2017° VP 7 Dronabinol 15 to 24 mg/day Moderate  13/30 5/32 + 2.77(1.12,6.84)
Schimrigk, 2017 NPP 16 Dronabinol 13 mg/day Low 6/124 4116 ——— 1.40 (0.41, 4.85)
Subgroup 19/154  9/148 ’ 2.19(0.77, 5.39)
(2= 0.0%, p = 0.383)
T T
.063 1 16

Favors Intervention Favors Control
Abbreviations: CI = confidence interval; NPP = neuropathic pain; VP = visceral pain

3 Namisol® is a purified, plant-based product, but grouped with synthetic dronabinol because they are chemically identical.
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Appendix E. Evidence Tables

Shown in associated Excel files.
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Appendix F. Risk of Bias Assessment

Shown in associated Excel files.
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Appendix G. Details on Strength of Evidence

Table G-1. KQ1 and 2: Cannabinoids to treat chronic pain — comparable THC to CBD ratio

Number of
Studies
(N) and Total Study Publication | Main Findings SOE
Comparison Outcome Participants Limitations [Directness |[Consistency |Precision |Bias Effect Size (95% CI) | Grade
Comparable Pain response (4 RCTs Moderate Direct Consistent Imprecise |Unknown | Potential small effect, [ Low
THC to CBD (230% (N=733)!-4 notstatistically
Ratio vs. improvement significant, with
Placebo from baseline) THC:CBD
38% versus 31%, RR
1.18 (0.93 to 1.71);
1°=36%
Comparable Pain severity 7 RCTs (N=878)!7 | Moderate Direct Consistent Precise Unknown [Small benefit with Moderate
THC to CBD (change) THC:CBD
Ratio vs. 0to 10 scale, MD
Placebo -0.54 (-0.95 to
-0.19; 12=39%)
Subgroup analysis
removing high riskof
bias studies:
Moderate benefit MD
-0.63 (-1.15 to -0.24;
12=52%)
Comparable Function or 6 RCTs (N=616) ! |Moderate Direct Consistent Precise Unknown [ Small benefit with Moderate
THC to CBD Disability 37 THC:CBD, MD -0.42,
Ratio vs. 95% CI1-0.73 to
Placebo -0.16, 1°=32% (scale
0to 10)
Comparable WAEs 5RCTs Moderate Direct Consistent Imprecise |Unknown | No effect Low
THC to CBD (N=834)1.2:457 13% vs.10%, RR
Ratio vs. 1.14 (0.65 to 3.02);
Placebo 12=51%
Comparable SAEs 2 RCTs (N= 183)%° | Moderate Direct Consistent Imprecise |Unknown | No effect Low

THC to CBD
Ratio vs.
Placebo

1.1% vs.2.2%, RR
0.68 (0.04 to 10.85;
2=38%)




Number of

Studies

(N) and Total Study Publication | Main Findings SOE
Comparison Outcome Participants Limitations |Directness |Consistency [Precision [Bias Effect Size (95% CIl) [Grade
Comparable Dizziness 6 RCTs Moderate Direct Consistent Imprecise |Unknown |Large effect with Low
THC to CBD (N=866)">+7 THC:CBD
Ratio vs. 30% vs.8%, RR 3.57
Placebo (2.42 to 5.60; 1>=0%)
Comparable Nausea 6 RCTs Moderate Direct Consistent Imprecise |Unknown |Moderate effect with |Low
THC to CBD (N=866)">+7 THC:CBD
Ratio vs. 14% vs.7.5% RR
Placebo 1.79 (1.19 t0 2.77;

1>=0%)

Comparable Sedation 6 RCTs Moderate Direct Consistent Imprecise |Unknown |Large effect with Low
THC to CBD (N=866)1%47 THC:CBD
Ratio vs. RR 5.04 (2.10 to
Placebo 11.89; *>=0%)

Abbreviations: BPI-SF = Brief Pain Inventory (Short Form); CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT = randomized
controlled trial; RR = relative risk; SAE = serious adverse event; SOE =strength of evidence; THC = tetrahydrocannabinol; WAE = withdrawal due to adverse event




Table G-2. KQ1 and 2: Cannabinoids to treat chronic pain — high THC to CBD ratio, synthetic THC

Number of
Studies and Main Findings Strength of
Total Study Publication |Effect Size (95% Evidence
Comparison Outcome Participants (N) |Limitations Directness [Consistency | Precision | Bias Cl) Grade
Synthetic THC | Pain response 1RCT Low Direct Unknown Imprecise|Unknown [Large effect with Insufficient
vs. Placebo (230% (N=26)% nabilone
improvement 85% vs.38%, RR
from baseline) 2.20 (C11.06 to
4.55)
Synthetic THC | Pain severity 6 RCTs Moderate Direct Consistent [Imprecise[Unknown |Moderate effect Low
vs. Placebo (N=390)%13 with synthetic THC
0to 10 scale, MD
-1.15 (-1.99 to
-0.54; 12=48%)
Synthetic THC | Function/disability| 2 RCTs Moderate Direct Consistent |Imprecise|Unknown |No effect (scale0 |Low
vs. Placebo (N=41)%12 to 10) MD : -0.35,
1 RCT (N=13) not -1.91t0 0.94, 0 to
Included in meta- 10 scale, 1=72%
analysis!?
Synthetic THC | WAEs 4 RCTs Moderate Direct Consistent [Imprecise[Unknown |Potential moderate |Low
vs. Placebo (N=357)%12 effect, not
statistically
significant
13% vs.9%, RR
1.72 (0.90 to 4.13;
1’>=0%)
Synthetic THC | SAEs 1 RCT (N=240)!° |Low Direct Unknown Imprecise|Unknown [Failed to Insufficient
vs. Placebo demonstrate or
excludea
detrimental effect
10% vs. 6%, RR
1.60 (0.65 to 3.93)
Synthetic THC | Dizziness 2RCTs Low Direct Consistent |[Imprecise{Unknown |Large effect with Moderate
vs. Placebo (N=302)%10 dronabinol

32% vs.11%, RR
2.74 (1.47 to 6.86;
1>=40%)




Number of

Studies and Main Findings Strength of
Total Study Publication |Effect Size (95% |Evidence
Comparison Outcome Participants (N) |Limitations Directness [Consistency | Precision | Bias Cl) Grade
Synthetic THC | Nausea 2RCTs Low Direct Consistent [Imprecise[Unknown |Potential large Low
vs. Placebo (N=302)%10 effect with
dronabinol, not
statistically
significant
12% vs.6%, RR
2.19 (0.77 to 5.39;
1*>=0%)
Synthetic THC | Sedation 3] RCTs (N=335)°- | Moderate Direct Consistent |Imprecise|Unknown [Moderate effect Low
1

vs. Placebo

with dronabinol
19% vs.10%, RR
1.73 (1.03 t0 4.63;
1°>=28%)

Abbreviations: CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT =randomized controlled trial; RR = relative risk; SAE = serious
adverse event; SOE = strength of evidence; THC = tetrahydrocannabinol; WAE = withdrawal due to adverse event




Table G-3. KQ1 and 2: Cannabinoids to treat chronic pain — high THC to CBD ratio, extracted from whole plant

Strength
Number of of
Studies and Total | Study Publication |Main Findings Evidence
Comparison Outcome Participants (N) [Limitations |Directness |Consistency [Precision |Bias Effect Size (95% Cl) [Grade
Extracted THC |Pain severity 2 RCTs Moderate Direct Inconsistent |[Imprecise [Unknown [Failed to demonstrate|Insufficient
vs. Placebo (N=294)!415 orexcludea
detrimental effect
MD -1.97 (-5.91 to
1.21; 1>=72%)
Function/disability| 1 RCT High Direct Unknown Imprecise |Unknown |Failed to demonstrate|Insufficient
(N=18)13 orexcludea
detrimental effect
MD 1.75 (—0.46 to
3.98)
WAEs 1 RCT (N=277)'% |Moderate Direct Unknown Imprecise |Unknown |Large increased risk [Low
13.9% vs. 5.7%, RR
3.12 (1.54 t0 6.33)
SAEs 1 RCT (N=277)'% |Moderate Direct Unknown Imprecise [Unknown |Failed to demonstrate|Insufficient
orexcludea
detrimental effect
4.9% vs.2.2%, RR
2.19 (0.58 to 8.28)
Dizziness 1 RCT (N=277)"* [Moderate Direct Unknown Imprecise |Unknown |Large effect Low

62.2% vs. 7.5%, RR
8.34 (4.53 to 15.34)

Abbreviations: CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT = randomized controlled trial; RR = relative risk; SAE = serious
adverse event; SOE = strength of evidence; THC = tetrahydrocannabinol; WAE =withdrawal due to adverse event




Table G-4. KQ1 and 2: Cannabinoids to treat chronic pain — high THC to CBD ratio, combined synthetic and whole-plant extracted
studies

Number of
Studies and Main Findings Strength of
Total Study Publication |Effect Size (95% Evidence
Comparison Outcome Participants (N) |Limitations |Directness |[Consistency [Precision |Bias Cl) Grade
Combined Pain severity 8 RCTs (N=684)% | Moderate Direct Consistent Precise Unknown Moderate effect Moderate
High THC 15 MD -1.25 (-2.09 to
Ratio Studies -0.71; 1>=58%)
(Synthetic and
Whole-plant
extracted)

Abbreviations: CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT = randomized controlled trial; SOE = strength of evidence; THC =
tetrahydrocannabinol




Table G-5. KQ1 and 2: Cannabinoids to treat chronic pain — whole plant cannabis

Comparison

Outcome

Number of
Studies and Total
Participants (N)

Study
Limitations

Directness

Consistency

Precision

Publication
Bias

Main Findings
Effect Size (95% CI)

Strength
of
Evidence
Grade

Whole plant
cannabis
(standardized
to 12% THC)
vs. Usual Care

Pain Severity
change

1 (N=431, 302
contribute to pain
outcome)!®

High

Direct

Unknown

Imprecise

Unknown

Moderate effect

0to 10 scale,
Adjusted MD at 12
months:-1.10 (-1.56
to —0.72)

Insufficient

WAE

1(N=431)'6

High

Direct

Unknown

Imprecise

Unknown

Large effect with
cannabis

4.7% vs.0%, RR
2110 (1.24 to
357.80)

Insufficient

SAE

1(N=431)"¢

High

Direct

Unknown

Imprecise

Unknown

No effect
13% vs.19%, OR
0.64 (0.38 to 1.04)

Insufficient

Dizziness

T(N=431)'6

High

Direct

Unknown

Imprecise

Unknown

Failed to demonstrate
orexcludea
detrimental effect
12.6% vs. 9.7%, RR
1.29 (0.75 t0 2.21)

Insufficient

Nausea

T(N=431)'6

High

Direct

Unknown

Imprecise

Unknown

Moderate effect
16.7% vs. 9.7%, RR
1.72 (1.04 to 2.85)

Insufficient

Sedation

T(N=431)'6

High

Direct

Unknown

Imprecise

Unknown

Large effect 13.5%
vs. 4.63%, RR 2.91
(1.46 10 5.83)

Insufficient

Cognitive
Disorder

T(N=431)'6

High

Direct

Unknown

Imprecise

Unknown

Large effect
13.9% vs. 5.7%, RR
3.12 (1.54 t0 6.33)

Insufficient

Abbreviations: CI = confidence interval; KQ = Key Question; MD = mean difference; OR = odds ratio; RCT = randomized controlled trial; RR = relative risk; SAE = serious
adverse event; SOE = strength of evidence; THC = tetrahydrocannabinol; WAE = withdrawal due to adverse event;




Table G-6. KQ1: Cannabinoids to treat chronic pain — low THC to CBD ratio

Number of Strength
Studies of
(N) and Total Study Publication |Main Findings Evidence
Comparison Outcome Participants Limitations |Directness |Consistency [Precision |Bias Effect Size (95% Cl) [Grade
Topical CBD Pain severity 1 RCT (N=29)!7 High Direct Unknown Imprecise |Unknown [Small effect with CBD [Insufficient
vs. Placebo (change) cream
MD -0.75, P=0.009
by ANCOVA (0to 10
scale)
Oral Synthetic |Pain response |1 RCT (N=136)!® [Moderate Direct Unknown Imprecise |Unknown [No effect with oral Insufficient
CBD vs. (=30% synthetic CBD
Placebo improvement) RR 1.01 (0.66 to

1.55)

Abbreviations: ANCOVA = analysis of covariance; CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT =randomized controlled trial;

RR = relative risk; SOE = strength of evidence; THC = tetrahydrocannabinol



Table G-7. KQ1

and 2: Cannabinoids to treat chronic pain — low THC to CBD ratio

detrimental effect
MD 0.62 (-0.05 to

1.32)

Number of Strength
Studies of
(N) and Total Study Publication |Main Findings Evidence
Comparison Outcome Participants Limitations |Directness |Consistency [Precision |Bias Effect Size (95% Cl) [Grade
CBDV vs. Pain Response |1 RCT (N=31)" Moderate Direct Unknown Imprecise |Unknown [Large effect, favors [Insufficient
Placebo (230% placebo
improvement 38% vs.81%,
from baseline) RR 0.46 (95% CI
0.24 to 0.91)
CBDV vs. Pain severity 1 RCT (N=31) Moderate Direct Unknown Imprecise [Unknown |Failed to demonstrate|Insufficient
Placebo (change) orexcludea

Abbreviations: CBDV = cannabidivarin; CI = confidence interval; KQ = Key Question; MD = mean difference; RCT = randomized controlled trial; RR = relative risk; SOE =
strength of evidence

Table G-8. KQ1 and 2: Observational studies of cannabinoids to treat chronic pain — unknown THC to CBD ratio (patient-choice)

Number of Studies
(N) and Total Study Publication [Main Findings SOE
Comparison Outcome Participants Limitations [Directness |Consistency [Precision |Bias Effect Size (95% Cl) [Grade
Unknown THC |Pain response [No studies NA NA NA NA NA NA No
to CBD Ratio (230% evidence
vs. Usual Care |improvement
from baseline)
Unknown THC |Pain severity 2 cohortstudies: High Direct Inconsistent |[Imprecise [Unknown |VAS (0-100): 41.5 vs |Insufficient
to CBD Ratio |(change) short-to 43.6 at 3 months??
vs. Usual Care |Short-term(3 intermediate-term 34.1 vs 48.8; mean
months) (N=202)20-21 difference —=14.71
(95% CI, =32.71 to
3.29)2!
Unknown THC |Long-term (12 1 cohort (N=1,514)??|High Direct Unknown Precise Unknown |Adjusted mean; BPI, [Insufficient
to CBD Ratio months) 0-10 scale)
vs. Usual Care 5.2 vs.4.9; Beta:
0.37 (95% CIl -0.23
to 1.10), p=0.20%*




Number of Studies

(N) and Total Study Publication |Main Findings SOE
Comparison Outcome Participants Limitations [Directness |Consistency [Precision |Bias Effect Size (95% Cl) [Grade
Unknown THC |Function or 2 cohorts =shortto [High Direct Consistent Imprecise |Unknown |SF-36 Physical Insufficient
to CBD Ratio Disability medium-term Functioning (mean, 0
vs. Usual Care |[(SF-36 Physical |(N=202)2%2! to 100 scale)
Function) 46.5 vs. 43.7 at 6
months?
70.0 vs. 69.4; MD
0.56 (95% Cl -17.2
to 18.3) at 3 months?!
Unknown THC |WAEs 1 cohortstudy, Moderate Direct Unknown Imprecise [Unknown 6 months: 23% Insufficient
to CBD Ratio short-and (12/52) vs. 9% (5/55),
vs. Usual Care intermediate-term RR 2.54 (95% ClI
(Nabilone + (N=156)%0 0.95 to 6.71)
Gabapentin vs.
Gabapentin
Alone)
Unknown THC |SAEs 1 cohortstudy, Moderate Direct Unknown Imprecise |Unknown |Nonein any group Insufficient
to CBD Ratio short-and
vs. Usual Care intermediate-term
(Nabilone + (N=156)%
Gabapentin vs.
Gabapentin
Alone)
Unknown THC |Dizziness 1 cohortstudy, Moderate Direct Unknown Imprecise |Unknown |3 months: 33% Insufficient
to CBD Ratio short-and (17/52) vs.29%
vs. Usual Care intermediate-term (16/55), RR 1.12
(Nabilone + (N=156)% (95% CI 0.64 to 1.98)
gabapentin vs 6 months: 39%
Gabapentin (20/52) vs.33%
Alone) (18/55), RR 1.17
(95% CI 0.70 to 0.91)
Unknown THC |Nausea No studies NA NA NA NA NA NA No
to CBD Ratio evidence
vs. Usual Care
(Nabilone +
gabapentin vs.
Gabapentin
Alone)




Number of Studies

(N) and Total Study Publication |Main Findings SOE
Comparison Outcome Participants Limitations |Directness |Consistency [Precision |Bias Effect Size (95% Cl) |Grade
Unknown THC |Sedation 1 cohortstudy, Moderate Direct Unknown Imprecise |Unknown |3 months: 54% Insufficient
to CBD Ratio short-and (28/52) vs.33%
vs. Usual Care intermediate-term (18/55) RR 1.65
(Nabilone + (N=156)% (95% CI 1.04 to 2.59)
Gabapentin vs. 6 months: 60%
Gabapentin (31/52) vs. 36%
Alone) (20/55) RR 1.64

(95% CI 1.08 to 2.48)

Abbreviations: BPI-SF = Brief Pain Inventory (Short Form); CBD = cannabidiol; CI = confidence interval; KQ = Key Question; MD = mean difference; NA = notapplicable; RCT
=randomized controlled trial; RR = relative risk; SAE = serious adverse event; SOE =strength of evidence; THC = tetrahydrocannabinol; WAE = withdrawal due to adverse event
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Appendix I. Funnel Plot of High-THC Ratio Studies
Included in Meta-
Analysis for Pain Severity

Figure I-1. Funnel plot of eight trials of pain severity for high-THC ratio products versus placebo
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Abbreviations: Groupdiff = group difference; SE =standard error.
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