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Lay Abstract

Increasing recognition of harms associated with long-term opioid therapy for management
of chronic pain has generated enthusiasm for alternatives, including medical cannabis
which is often consumed through inhalation. This review assesses the harms associated
with the use of inhaled cannabis for management of chronic pain. Among serious adverse
events, we found that inhaled cannabis is likely associated with amnesia, disorientation,
impaired coordination, hallucinations, confusion, dizziness, chronic wheeze, and shortness
of breath. Inhaled cannabis may be associated with palpitations, paranoia, anxiety, and
cannabis dependence. The effects of inhaled cannabis on lung cancer, depression, and
psychosis were uncertain. Among less serious adverse events, we found that inhaled
cannabis is likely associated with thirst, fatigue, increased appetite, nausea, mood changes,
diarrhea, and dry mouth. Inhaled cannabis may be associated with red eyes, vomiting,
phlegm, asthma, and cough. The effects of inhaled cannabis on euphoria and irritability

were uncertain.
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Abstract

Background: Cannabis is increasingly used for management of chronic pain; however, the
benefits and harms of this therapy remain uncertain. We conducted a systematic review to
inform harms associated with inhaled cannabis for chronic pain.

Methods: We searched MEDLINE, EMBASE, PsychInfo, and Web of Science for non-
randomized studies reporting on harms associated with inhaled cannabis use, from
inception to October 6, 2021. We used random-effects models for meta-analyses and
assessed the certainty of evidence using the GRADE approach.

Results: We identified 29 eligible studies enrolling 174,562 participants that reported 145
adverse events. Moderate certainty evidence suggests inhaled cannabis use is probably
associated with dry mouth (prevalence: 56%; 95%CI 49 to 64), thirst (prevalence: 44%;
95% CI 33 to 55), fatigue (prevalence: 38%; 95%CI 31 to 45), nausea (prevalence: 17%;
95%CI 8 to 27), increased appetite (prevalence: 13%; 95%CI 9 to 18), dizziness
(prevalence: 10%; 95%CI 6 to 14), diarrhea (prevalence: 9%; 95%CI 3 to 18), confusion
(prevalence: 9%; 95%CI 5 to 13), mood changes (prevalence: 8%; 95%CI 4 to 15),
hallucinations (prevalence: 7%; 95%CI 4 to 10), amnesia (prevalence: 6%; 95%CI 3 to 11),
impaired coordination (prevalence: 5%; 95%CI 4 to 6), and disorientation (prevalence: 3%;
95%CI 1 to 7). Moderate certainty evidence shows that, compared to non-users, inhaling
cannabis is probably associated with increased risk of shortness of breath (risk difference
[RD]: 7%; 95%CI 4 to 10).

Conclusions: Our review found moderate certainty evidence that dry mouth, thirst, and

fatigue are probably frequently experienced with inhaled cannabis use. Several other
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adverse events are also probable associated with inhaled cannabis use but were less
common. Rigorously conducted cohort studies are needed to inform harms associated with

inhaled medical cannabis for chronic pain.
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1.0 BACKGROUND

1.1 Chronic pain

Chronic pain is a common reason to seek medical treatment, producing a significant
economic and social burden (1), affecting 20-30% of individuals worldwide (2). According
to the International Classification of Diseases (ICD) of the World Health Organization,
chronic pain is defined as pain that lasts or recurs for more than 3 to 6 months (3).

On an individual level, living with chronic pain interferes with physical functioning,
daily activities, mental health, social and role functioning (4, 5). One review found this
burden extends to over 30% of caregivers, who report an inability to cope with pain-related
problems affecting family members. Further, that presenteeism secondary to chronic pain
was responsible for up to a 43% loss in workplace productivity (6). In 2016, the
incremental cost to manage chronic pain was $1,742 per patient in Ontario, which was 51%
higher than matched patients without pain. The largest component of this cost was
attributed to hospitalization (7). In Canada, the economic burden of chronic pain was
estimated to be between $38.3 to $40.4 billion alone in 2019 (8).

Chronic pain can be managed with pharmacologic and nonpharmalogic therapies.
Pharmacologic management includes opioids, nonopioid analgesics (e.g., nonsteroidal anti-
inflammatory drugs, acetaminophen), antidepressants, antiseizure medications, and
infusion therapies (e.g., ketamine and lidocaine infusion) (9). Nonpharmalogic
management for chronic pain includes exercise, psychotherapy, complementary and

integrative health therapies, and physical modalities (10).
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1.2 Benefits and harms of treatments for chronic pain

Opioids are commonly used to manage chronic pain, particularly in North America (11).
However, their use remains controversial, especially for longer treatment periods, due to
safety concerns including addiction, overdose, and death. A systematic review found that
among patients prescribed opioid therapy for chronic pain, rates of addiction were 8-12%
(12). Rates of opioid use disorder and opioid-related deaths in Canada have multiple
contributors, including over-prescription, diversion, and the rise in the production of illicit
opioids (13-15). Since 2016, more than 17,000 opioid-related deaths and 21,000 opioid-
related hospitalizations have been reported in Canada (16, 17).

Current opioid guidelines have highlighted the risks that accompany the use of
opioids for chronic pain and recommend against use of opioids as first-line therapy (18).
Evidence shows that alternatives to opioids may have similar effects on pain relief and
improvements in physical function, including nonsteroidal anti-inflammatory drugs
(NSAIDs), tricylic antidepressants, and nabilone (a synthetic cannabinoid). The increasing
recognition of harms associated with long-term opioid use, and greater appreciation for the
modest benefits of opioids for patients with chronic pain, have generated enthusiasm for

alternative approaches, one of which is the use of medicinal cannabis (18, 19).

1.3 Cannabis
Cannabis is among the most common psychoactive substance used globally, and is derived
from a genus of flowering plants in the Cannabaceae family (20). Evidence for cannabis

use dates back at least 6000 years, yet most of its pharmacological attributes have been
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elucidated since the nineteenth century. The cannabis plant contains over 400 distinct
chemicals; 125 of which are classified as cannabinoids (21). Many of these cannabinoids
exhibit antagonistic effects to other chemicals within this class. Three notable cannabinoids
are cannabinol, cannabidiol (CBD), and delta-9-tetrahydrocannabinol (d-9-THC, or THC)
(22). THC, the major psychotropic chemical in cannabis, is the primary determinant of
cannabis potency and adverse effects following use. Unlike THC, CBD is not psychoactive;
however, recent research suggests protective activity of CBD against negative effects from
using THC in addition to its therapeutic properties (23).

Cannabis can be delivered via various routes, including oral ingestion, inhalation,
oromucosally, sublingually, and transdermally. Thus, cannabis products take many forms
such as extracts, oils, foods, topical creams and ointments, and cigarettes. Inhalation of
cannabis presents the possibility of pulmonary risks that oral administration avoids (24).
However, inhalation of cannabis in the form of cigarettes is the most popular choice among
therapeutic users (25).

When cannabis is orally ingested, THC is metabolized by the liver. Comparatively,
this step is skipped during inhalation and so cannabinoids are rapidly absorbed in the blood
for effect. Despite the fast onset of action, possible adverse effects of the respiratory tract
should be considered (26). Respiratory implications with inhalation cannabis may include
increased risk for lung cancer, spontaneous pneumothorax, and complications consistent

with chronic obstructive pulmonary disease (27).
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1.4 Clinical evidence and guidelines for cannabis

A 2021 systematic review of randomized trials found 32 studies focused on medical
cannabis for chronic non-cancer and cancer related pain. Of these, no trials focused on
inhaled cannabis (28). Researchers found that non-inhaled cannabis probably results in a
small increase in pain relief, improvements in physical functioning, and sleep quality.
However, small increases in adverse event risks such as vomiting, drowsiness, impaired
attention, and nausea were also associated with medical cannabis use.

Several guidelines have recently been published on cannabis and chronic pain, but
are conflicting. The National Institute for Health and Care Excellence (NICE) guideline for
cannabis-based medicinal products strongly recommend that THC and combinations of
CBD with THC should not be used to manage chronic pain in adults (29). Alternately, a
2021 British Medical Journal (BMJ) Rapid Recommendation issued a weak
recommendation to offer a trial of non-inhaled medical cannabis in addition to standard
care for people living with chronic non-cancer or cancer related pain in whom their current

management was insufficient (30).

1.5 Legalization and regulation

In 2020, upon recommendations from the World Health Organization, the United Nations
voted for the removal of medicinal cannabis from Schedule IV of the 1961 Single
Convention on Narcotic Drugs, which denotes highly dangerous drugs. While governments
reserve jurisdiction for controlling the use of cannabis, this vote may accelerate cannabis

research and further promote global legalization of related therapies (31). Now regarded as



MSc Thesis - J. Jomy; McMaster University — Health Research Methodology

a Schedule I drug by the Single Convention Treaty, cannabis is still noted to carry risk for
addiction and abuse but regulating bodies may permit its medical use (32). Already since
2001, medicinal cannabis has been legally available in Canada, and some US States have
passed laws encouraging cannabis as a substitute for opioids in managing chronic pain (33).

As of March 2021, approximately 300,000 Canadians were authorized to use an
average of up to 2 grams per day of cannabis for medical purposes under the Cannabis Act
(34). Comparatively, almost 40,000 Canadians were registered with Health Canada for
cultivation of medical cannabis for personal use. Within 12 months prior to March 2021,
7,781 healthcare practitioners were linked to registrations made with federally licensed
sellers of cannabis (35). On October 17, 2018, Canada modified the Cannabis Act to
legalize the production, distribution, and sale of recreational cannabis for adult use; the
second country in the world to do so after Uruguay.

In 2020, Statistics Canada reported that 20% of Canadians over the age of 15 had
used cannabis within the past 3 months of survey, with comparable overall consumption
between genders. Younger populations tended to have higher rates of cannabis
consumption than older populations, with 36% of 18-to-24-year-olds having consumed
cannabis within 3 months. Further, 8% of Canadians reported daily or almost daily use of
cannabis. The most common routes of administration at the time of survey were smoking
(58%), followed by oral consumption (19%), vaping (12%), and unspecified routes (11%)

(36).
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1.6 Objective and Rationale

A recent systematic review of randomized trials of cannabis for chronic pain that followed
patients for at least 4 weeks failed to find any randomized studies of inhaled cannabis;
however, inhalation or vaporization remain the most common mode of cannabis
consumption (37). This systematic review and meta-analysis of non-randomized studies
will explore the harms associated with inhaled cannabis for the management of chronic

pain.

2.0 METHODS

2.1 Standardised reporting and protocol registration
Our protocol is registered on the Open Science Framework, an open-access database (DOI:
10.17605/0OSF.IO/5Z8EG). We reported our systematic review results in accordance with

the Meta-analysis of Observational Studies in Epidemiology (MOOSE) guideline (38).

2.2 Information sources and searches

A medical research librarian (RJC) performed systematic searches in MEDLINE,
EMBASE, Psychlnfo and Web of Science for non-randomized studies from inception to
October 6, 2021, without language restrictions. We also scanned the reference lists of all
eligible studies and relevant systematic reviews to identify any additional studies.

Appendix A presents our search strategy.
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2.3 Eligibility criteria

We included observational studies, specifically cross-sectional, prospective or
retrospective cohort, and case-control studies reporting at least one patient-important
adverse event associated with inhaled cannabis. We only considered studies with at least 1-
month follow-up to allow for sufficient time for adverse events to become manifest. As
there is limited literature available regarding medicinal cannabis in inhaled forms among
clinical populations, we included studies of either medical or recreational cannabis users
37).

We included studies of any clinical (any medical condition) or non-clinical
(community) populations of adults that report on medical and/or recreational use of inhaled
cannabis (>85% smoked and/or vaporized cannabis) or reported the results of inhaled
cannabis separately. We defined adverse events as incidences of temporary or permanent
impairment of physical or psychological body functions or structure. We excluded studies
that only reported on surrogate measures of adverse events such as physiological markers

(i.e., heart rate, skin conductance, cortisol levels, and pupil dilation).

2.4 Selection and data collection process

Six pairs of reviewers were trained and participated in calibration exercises using
standardized forms, prior to starting screening of titles and abstracts in DistillerSR, an
online systematic review software. Pairs of reviewers, independently, screened the titles
and abstracts of all identified citations. All citations judged as potentially eligible by at least

one reviewer was retrieved for full-text review. Reviewers resolved discrepancies through
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discussion and involved a third reviewer (JJ) as adjudicator when needed. We reviewed all
eligible articles for overlap in study populations, and in cases in which >50% of the

population overlapped we only included the largest study.

2.5 Data extraction and outcomes

The same pairs of reviewers independently abstracted relevant data from eligible studies.
We conducted consensus exercises with a standardized data extraction form prior to the
reviewers abstracting data. We extracted: (1) study and patient demographic information
(author, year of publication, country, funding, study design, length of follow-up, sample
size, patient population, condition(s) studied); (2) intervention (type of cannabis/control,
dose); and (3) all patient-important adverse events. Reviewers resolved discrepancies

through discussion.

2.6 Risk of bias

We used criteria proposed by the Clinical Advances through Research and Information
Translation (CLARITY) group at McMaster University to assess the risk of bias of
observational studies, including selection bias, control for confounding variables, validity
of outcome assessment(s), and infrequent missing data (<20%) (39). For example, a study
was determined to have a low risk of selection bias when researchers selected a target
population from a representative population roster such as a patient registry or used
consecutive enrollment of all patients attending a group of clinics. Bias due to confounding

variables was assessed by comprehensive matching or adjustment for all plausible
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prognostic variables. Item responses of ‘definitely yes’ and ‘probably yes’ corresponds to
low risk of bias. Responses of ‘probably no’ and ‘definitely no’ corresponds to high risk of
bias (Appendix B). Risk of bias assessments are presented using robvis software in

Appendices (https://mcguinlu.shinyapps.io/robvis/) (40).

2.7 Data synthesis

We reported adverse events as binary outcomes. We pooled the proportion of patients who
experienced adverse events of interest by first applying a Freeman-Tukey arcsine
transformation to stabilize the variance of individual studies (41). For comparative studies,
we pooled the odds ratio (OR) of adverse events between inhaled cannabis users and non-
users using DerSimonian and Laird random-effects model and calculated pooled risk
differences (RD). We evaluated heterogeneity for all pooled estimates through visual
inspection of forest plots. We did not assess heterogeneity using the Q or I? statistic because
large observational studies may provide very precise estimates of association and provide
misleading results on these statistical tests of heterogeneity.

We explored heterogeneity of pooled estimates with five pre-defined subgroups,
when we had at least two studies in each subgroup: (1) risk of bias, (2) length of follow-up,
(3) type of cannabis use, (4) smoked vs. vaporized intake, and (5) greater vs. less THC
content. Credibility of subgroup analyses was assessed using the Instrument for assessing
the Credibility of Effect Modification Analyses (ICEMAN) tool (42). When there were at
least 10 contributing studies, we explored the association between adverse events and loss

to follow-up, length of follow-up, and THC content with meta-regression. Meta-analyses
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of proportions were conducted using R software (version 3.5.1, R Foundation for Statistical
Computing) and meta-analyses of comparative studies were conducted using RevMan 5.4

(43, 44),

2.8 Certainty of evidence

We used the GRADE (Grading of Recommendations Assessment, Development and
Evaluation) approach to appraise the certainty of evidence (45). With this approach,
evidence begins as high certainty but can be rated down due to risk of bias, indirectness,
imprecision, inconsistency, or publication bias. We considered measures of association for
adverse events to be imprecise when their associated 95%CI included both trivial and
important harms. The consideration of a trivial or important prevalence of adverse events
depended on the severity of the adverse event; 5% prevalence of serious adverse events and
10% for less serious adverse events. We considered evidence to be indirect if contributing
studies included >20% recreational cannabis users, who are more likely to prefer products
with higher THC concentrations that medical users (46). However, if subgroup analyses
found no credible evidence of systematic differences in adverse events based on risk of bias
or indirectness, then we did not rate down for these issues. If both inconsistency and
imprecision was present, we only rated down the certainty of evidence one level. We

followed GRADE guidance for communicating our findings (45).

10
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3.0 RESULTS

3.1 Study selection

Of'the 9,666 unique records found in our search, 175 full-texts were retrieved and reviewed;
29 studies were eligible for review (47-75) (Figure 1, Appendix C). We excluded 146
studies for the following reasons: (1) less than 85% of enrolled participants consumed

cannabis through inhalation (n=81); (2) overlapping populations (n=4); (3) reported only

surrogate outcomes (n=15); and (4) not an observational study (n=53) (Appendix D).

Figure 1. PRISMA flow diagram of study selection

Records (n=13064) identified:
MEDLINE (n=3713)
EMBASE (n=5780)
PsychlInfo (n=2072)

Web of Science (n=1499)

Identification

L
Records screened (n=9666)

Screening

Reports assessed for eligibility
(n=175)

Duplicate records removed (n=3398)

Records excluded (n=9491)

Studies included in review (n=29)

Included

11

Reports excluded (=146):
e  Less than 85% inhaled cannabis (n=81)
e Duplicate population (n=4)
e Only reported surrogate outcomes (n=15)
e  Not an observational study (n=53)
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3.2 Description of studies

Eligible studies included 174,562 adults with a median sample size of 311 (interquartile
range [IQR] 80 to 1998) (Table 1). Studies were cohort studies (14/29; 48%), cross-
sectional designs (12/29; 41%), and case-control studies (3/29; 11%). Twelve studies
(41%) were conducted in the United States, with the remaining studies in Israel (n=6),
Canada or New Zealand (n=3, respectively), India (n=2), Germany, Sweden, or Tunisia
(n=1, respectively). Most of the studies (21/29; 72%) enrolled participants that were only

using inhaled cannabis products.

Of the 29 included studies, 15 focused only on recreational cannabis users and ten
studies focused solely on medical cannabis users. Four studies enrolled mixed populations
of recreational and medical users. Therapeutic use of cannabis was targeted at cancer-
related chronic pain (n=1), mixed types of chronic non-cancer pain (n=3), fibromyalgia
(n=2), pain associated with human immunodeficiency virus (HIV) (n=1), inflammatory
bowel disease (IBD) (n=2), and pain associated with Parkinson’s disease (n=2). Studies

reported 145 unique adverse events.

Table 1. Study characteristics

Mean
o . o/ : .
Study Design Clawtiy Mean % Recrean’onal Condition % 1nhal§d Dose # 'of duration of
age female or medical cannabis participants use
(months)
Aldington, Case New . 100% mode: 1
2008 control Zealand NR 49 Recreational smoked joint/day 403 17
100%
Aviram, . . . smoked median:
2021 Cohort Israel 42 36 Medical Chronic pain and/or 40g/month 82 6
vaporized
Cross- . Parkinson 91.3% mean:
Balash, 2017 sectional Israel 64 15 Medical disease smoked 0.9¢/day 47 19
0,
Callaghan, Cohort Sweden 42 NR Recreational 100% NR 49321 NR
2013 smoked
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40 to 350
- 0,
C?;s;a, Cl;gss 1 India 27 NR Recreational 100k/o d mg 142 36
sectional smoke: THC/day
Feingold, Cross- . . . 100% mode: 21-
2020 sectional Israel NR 25 Medical Chronic pain smoked 40g/month 209 NR
92%
. . . . smoked mean:
Habib, 2018 Cohort Israel 38 73 Medical Fibromyalgia and/or 26¢/month 26 10
vaporized
- i 0,
Harris, 2000 Cross United 40 2 Medical HIV 100% NR 100 288
sectional States smoked
Hashibe, Case United . 100% ..
2006 control States NR 39 Recreational smoked 1 joint/day 2252 600
Cross- United 88.31%
Ladha, 2021 X NR 50 Recreational smoked or NR 33173 1
sectional States 8
vaporized
Cross- Recreational, 99%
Lal, 2011 X Canada 33 59 . ? IBD smoked or NR 284 84
sectional medical 8
vaporized
Lorenz, United Recreational, 100%
2021 Cohort States 41 0 medical smoked NR 558 72
. . o mean:
Mehl‘;‘;‘ga“a’ Cohort India NR 0 Ref;:gi‘;‘fal’ Srlffk/e" | 150mg 75 120
THC/day
Mittleman, Cross- United . 100%
2001 sectional States ol 32 Recreational smoked NR 3882 12
. 100%
Moore, 2005 Cohort Canada 36 58 Recreational NR 6728 12
smoked
Mukamal, United . 100%
2008 Cohort States 62 31 Recreational smoked NR 1913 46
91.8%
Phatak, 2017 | SO United 19 40 Medical IBD smoked NR 53 NR
sectional States and/or
vaporized
1 0,
Reis, 2017 Cohort United NR NR Recreational 100% NR 5113 6to 12
States smoked
100%
Robson, New . smoked mean:
2021 Cohort Zealand 28 29 Recreational and/or 5 44g/day 113 84
vaporized
Sexton, Cross- United . 91.3% mode: 3-
2019a sectional States 3 46 Medical smoked Sg/week 891 NR
Sexton, Cross- United . 91.3% mode: 3-
2019b sectional States 3 46 Recreational smoked Sg/week 1110 NR
Sherrill, United . 100%
1991 Cohort States NR NR Recreational smoked NR 1802 72
Sidney, United . 100%
1997 Cohort States 33 NR Recreational smoked NR 64855 NR
Tashkin, United . 100%
1987 Cohort States 34 33 Recreational smoked NR 446 NR
New . 100%
Taylor, 2000 Cohort Zealand 21 NR Recreational smoked NR 279 12
0,
Voirin, 2006 Case Tunisia 57 0 Recreational 100% NR 337 NR
control smoked
. . ] . N
Waissengrin, Cross Israel 60 57 Medical Chronic 1% NR 69 6
2015 sectional cancer pain smoked
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90.6%
Ware, 2003 Cross- Canada 47 63 Medical | Chronicpain | Smoked NR 209 96
sectional and/or
vaporized
100%
Yassin, 2019 Cohort Israel 33 90 Medical Fibromyalgia S;?I(él;:rd 20g/month 31 3
vaporized
100%
Yenilmez, Cross- . Parkinson smoked
2021 sectional Germany 2 4 Medical disease and/or NR o NR
vaporized
3.3 Risk of bias

Only seven studies were rated at low risk of bias with no concerns across all domains. The

remaining 22 studies had at least one domain rated at high risk of bias (Appendix E).

Of the single-arm longitudinal studies (n=4), half were rated as low risk of bias for
representativeness of our target population (i.e., chronic cancer or non-cancer pain
patients), three studies were rated as low risk of bias for the validity of their assessment of
adverse events, and all had <20% of missing data. Of the cross-sectional studies (n=13),
eight were rated as high risk of bias for unrepresentativeness, and eight had <20% of
missing data. Further, seven cross-sectional studies administered surveys that were
clinically sensible, and six used questionnaires that were reliable and valid. Studies were
rated as high risk of bias if authors provided no evidence that comprehensiveness, clarity,
and face validity of the questionnaire had been assessed. All comparative cohort studies
(n=9) had six or more domains rated at low risk of bias. Similarly, all case control studies

(n=3) has three or more domains rated at low risk of bias.
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3.4 Adverse events
Across 29 studies, the prevalence of adverse events ranged from 3% to 56%, and 29 adverse
events were possible to pool. (Appendix F and G) We found no evidence for credible

subgroup effects. (Appendix H)

3.4.1 The prevalence of adverse events

Amnesia

Amnesia was reported across four cohorts and 2,171 participants with follow-up ranging
from 19 to 26 months (Figure A6.6.1). The pooled prevalence of amnesia was 6% (95%

CI: 3 to 11). The certainty of evidence was moderate — rated down for risk of bias.

Anxiety

Anxiety was reported across eight cohorts and 2,423 participants with follow-up ranging
from 6 to 288 months (Figure A6.6.2). The pooled prevalence of anxiety was 24% (95%
CI: 17 to 33) — low certainty; one study was rated as low risk of bias, the remaining studies
were rated as high risk of bias for at least one domain. We further rated down for

indirectness because the majority of studies were not focused on chronic pain patients.

Confusion

Confusion was reported across five cohorts and 2,178 participants with a follow-up
duration ranging from 6 to 36 months (Figure A6.6.3). The pooled prevalence of confusion
was 9% (95% CI: 5 to 13) — moderate certainty; one study was rated as low risk of bias, the

remaining studies were rated as high risk of bias for at least one domain.
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Dependence

Cannabis dependence was reported across two cohorts and 213 patients with a follow-up
duration ranging from 7 to 24 years (Figure A6.6.4). The pooled prevalence of dependence
was 26% (95% CI: 20 to 32) — low certainty; both studies demonstrated high risk of bias in

more than one domain, and indirectness, as neither study focused on chronic pain patients.

Diarrhea
Diarrhea was reported across two cohorts and 195 patients with a follow-up duration of 6
to 82 months (Figure A6.6.5). The pooled prevalence of diarrhea was 9% (95% CI: 3 to 18)

— moderate certainty; both studies demonstrated high risk of bias in more than one domain.

Disorientation

Disorientation was reported across two cohorts and 130 patients with a follow-up duration
of 6 to 36 months (Figure A6.6.6). The pooled prevalence of disorientation was 3% (95%
CI: 1 to 7) — moderate certainty; both studies demonstrated high risk of bias in more than

one domain.

Dizziness

Dizziness was reported across seven cohorts and 2,265 patients with a follow-up duration
of 6 to 36 months (Figure A6.6.7). The pooled prevalence of dizziness was 10% (95% CI:
6 to 14) — moderate certainty; while one study was rated as low risk of bias, the remaining

studies were rated as high risk of bias for at least one domain.
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Dry mouth

Dry mouth was reported across six cohorts and 2,241 patients with a follow-up duration of
6 to 288 months (Figure A6.6.8). The pooled prevalence of dry mouth was 56% (95% CI:
49 to 64) — moderate certainty; while one study was rated as low risk of bias, the remaining

studies were rated as high risk of bias for at least one domain.

Euphoria

Euphoria was reported across four cohorts and 338 patients with a follow-up duration of 6
to 288 months (Figure A6.6.9). The pooled prevalence of euphoria was 51% (95% CI: 21
to 81) — very low certainty. While one study was rated as low risk of bias, the remaining
studies were rated as high risk of bias for at least one domain. We rated down for

inconsistency using visual inspection.

Fatigue

Fatigue was reported across five cohorts and 2,186 patients with a follow-up duration of 6
months (Figure A6.6.10). The pooled prevalence of fatigue was 38% (95% CI: 31 to 45) —
moderate certainty; while one study was rated as low risk of bias, the remaining studies

were rated as high risk of bias for at least one domain.

Hallucinations
Hallucinations was reported across six cohorts and 2,289 patients with a follow-up duration

of 6 to 36 months (Figure A6.6.11). The pooled prevalence of hallucinations was 7% (95%
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CI: 4 to 10) — moderate certainty; all studies were rated as high risk of bias for at least one

domain.

Impaired coordination

Impaired coordination was reported across four cohorts and 2,131 patients with a follow-
up duration of 6 to 36 months (Figure A6.6.12). The pooled prevalence of impaired
coordination was 5% (95% CI: 4 to 6) — moderate certainty; all studies were rated as high

risk of bias for at least one domain.

Increased appetite

Increased appetite was reported across six cohorts and 2,174 patients with a follow-up
duration of 3 to 288 months (Figure A6.6.13-14). The pooled prevalence of increased
appetite was 13% (95% CI: 9 to 18) — moderate certainty; all studies except for one was

rated as high risk of bias for at least one domain.

Irritability

Irritability was reported across two cohorts and 237 patients with a follow-up duration of
36 to 84 months. (Figure A6.6.15). The pooled prevalence of irritability was 12% (95% CI:
1 to 33) — very low certainty. Both studies were rated as high risk of bias for at least one
domain and neither study focused on chronic pain patients. Further, the associated measure
of precision includes both trivial and important harms, and so we rated down one level for

imprecision.
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Mood changes

Mood changes was reported across two cohorts and 282 patients with a follow-up duration
of 6 to 288 months (Figure A6.6.16). The pooled prevalence of mood changes was 8%
(95% CI: 4 to 15) — moderate certainty; both studies were rated as high risk of bias for at

least one domain.

Nausea
Nausea was reported across two cohorts and 195 patients with a follow-up duration of 6 to
19 months (Figure A6.6.17). The pooled prevalence of nausea was 17% (95% CI: 8 to 27)

— moderate certainty; both studies were rated as high risk of bias for at least one domain.

Palpitations

Palpitations were reported across two cohorts and 114 patients with a follow-up duration
of 6 to 96 months (Figure A6.6.18). The pooled prevalence of palpitations was 16% (95%
CI: 1 to 41) — low certainty. One study was rated as low risk of bias, and both focused on
chronic pain patients. Further, the associated measure of precision includes both trivial and

important harms, and so we rated down one level for imprecision.

Paranoia
Paranoia was reported across four cohorts and 2,081 patients with a follow-up duration of
36 to 96 months (Figure A6.6.19). The pooled prevalence of paranoia was 12% (95% CI:

5to 21) — low certainty; all studies were rated as high risk of bias for at least one domain.
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Further, the associated measure of precision includes both trivial and important harms, and

so we rated down one level for imprecision.

Psychosis

Psychosis was reported across four cohorts and 309 patients with a follow-up duration of
19 to 120 months (Figure A6.6.20). The pooled prevalence of paranoia was 5% (95% CI:
0 to 12) — very low certainty; all studies were rated as high risk of bias for at least one
domain and no studies focused on chronic pain patients. Further, the associated measure of
precision includes both trivial and important harms, and so we rated down one level for

imprecision.

Red eyes

Red eyes were reported across four cohorts and 239 patients with a follow-up duration of
6 to 288 months (Figure A6.6.21). The pooled prevalence of red eyes was 47% (95% CI:
22 to 74) — low certainty; all studies were rated as high risk of bias for at least one domain,
and inconsistency, assessed by visual inspection. While the associated measure of precision
includes both trivial and important harms, we did not rate down for imprecision as this is

explained by the inconsistency.

Thirst
Thirst was reported across two cohorts and 182 patients with a follow-up duration of 6 to

288 months (Figure A6.6.22). The pooled prevalence of thirst was 43.6% (95% CI: 32.9 to
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54.7) — moderate certainty; one study was rated as low risk of bias and both focused on

chronic pain patients.

Vomiting

Vomiting was reported across two cohorts and 195 patients with a follow-up duration of 6
to 82 months (Figure A6.6.23). The pooled prevalence of vomiting was 6% (95% CI: 0 to
21) — low certainty; one study was rated as low risk of bias and both focused on chronic
pain patients. Further, the associated measure of precision includes both trivial and

important harms, and so we rated down one level for imprecision.

3.4.2. The risk difference of 7 adverse events between inhaled cannabis users and non-
users

Asthma

Asthma was reported across two cohorts and 5,819 participants with a follow-up of 12
months (Figure A6.7.1). The odds ratio (OR) and risk difference (RD) associated with
asthma between inhaled cannabis users and non-users was 1.6 (95% CI: 1.1 to 2.3) and 4%
(95% CI: 1 to 9) — low certainty; neither study focused on chronic pain patients. Further,
the associated measure of precision includes both trivial and important harms, and so we

rated down one level for imprecision.
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Chronic wheeze

Chronic wheeze was reported across four cohorts and 8,997 participants with a follow-up
duration of 12 to 72 months (Figure A6.7.2). The OR and RD associated with chronic
wheeze between inhaled cannabis users and non-users was 2.3 (95% CI: 1.9 t0 2.9) and 2%

(95% CI: 2 to 3) — moderate certainty; no studies focused on chronic pain patients.

Cough

Cough was reported across five cohorts and 9,047 participants with a follow-up duration of
12 to 120 months (Figure A6.7.3). The OR and RD associated with cough between inhaled
cannabis users and non-users was 2.9 (95% CI: 1.4 to 5.9) and 14% (95% CI: 3. to 29) —
low certainty. No studies focused on chronic pain patients and the associated measure of
precision includes both trivial and important harms, and so we rated down one level for

imprecision.

Depression

Depression was reported across two cohorts and 334 participants with a follow-up duration
of 84 to 120 months (Figure A6.7.4). The OR and RD associated with depression between
inhaled cannabis users and non-users was 2.1 (95% CI: 1 to 4) and 7% (95% CI: 0 to 16) —
very low certainty; both studies demonstrated high risk of bias in more than one domain,
and neither study focused on chronic pain patients. Further, the associated measure of
precision includes both trivial and important harms, and so we rated down one level for

imprecision.
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Lung cancer

Lung cancer was reported across four cohorts and 52,313 participants with a follow-up
duration of 17 to 660 months (Figure A6.7.5). The OR and RD associated with lung cancer
between inhaled cannabis users and non-users was 1.3 (95% CI: 0.7 to 2.7) and 2% (95%
CI: -2 to 9) — very low certainty due to indirectness, risk of bias, and inconsistency. No
studies focused on chronic pain patients and one of the two were rated as high risk of bias.
While the associated measure of precision includes both trivial and important harms, we

did not rate down for imprecision as this is explained by the inconsistency.

Phelgm

Phelgm was reported across two cohorts and 8,140 participants with a follow-up duration
of 12 months (Figure A6.7.6). The OR and RD associated with phelgm between inhaled
cannabis users and non-users was 1.7 (95% CI: 1.3 to 2.2) and 3% (95% CI: 1 to 5) — low
certainty due to indirectness and risk of bias. No studies focused on chronic pain patients

and one of the two were rated as high risk of bias.

Shortness of breath

Shortness of breath (SOB) was reported across three cohorts and 6,060 participants with a
follow-up duration of 12 months (Figure A6.7.7), OR and RD associated with SOB
between inhaled cannabis users and non-users was 1.8 (95% CI: 1.4 to 2.3) and 7% (95%
CI: 4 to 10) — moderate certainty due to indirectness. Neither study focused on chronic pain

patients.
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3.4.3. Unpoolable data
A cross-sectional study of 209 chronic pain patients conducted by Feingold (2020) reported
an association between inhaled cannabis consumption and mild depression (aOR= 2.07,
95% CI=1.01-4.23) and moderate to severe depression (aOR=2.58, 95% CI=0.87 to 7.63)
(52) — moderate certainty evidence due to high risk of bias.

Ladha (2021) conducted a cross-sectional study of 33,173 adults in the United
States reported an association between cannabis use and a history of myocardial infarction
(aOR=2.07, 95% CI= 1.12-3.82). As frequency of cannabis use increases to greater than 4
times per month, the association increases (aOR=2.31, 95% CI= 1.18-4.50) — low certainty
evidence due to high risk of bias and indirectness (56). Mukamal (2008) conducted a cohort
of adults with myocardial infarction and reported an association between death following
infarction and less than weekly use (HR= 2.5, 95% CI= 0.9-7.3) and weekly use or more
(HR= 4.2, 95% CI=1.2-14.3) (60) — moderate certainty evidence due to indirectness. A
study by Reis (2017) found no association between cumulative lifetime cannabis use and
total cardiovascular, stroke or transient ischemic attack, coronary heart disease, and
cardiovascular disease mortality — moderate certainty evidence due to indirectness (64).

Lorenz (2017) conducted a prospective study of men with HIV found long-term
heavy cannabis use was associated with increased cardiovascular events between ages 40
and 60 (aOR= 2.5, 95% CI= 1.3-5.1) — moderate certainty evidence due to indirectness
(58). A retrospective study conducted by Sidney (1997) found that among nonsmokers of
tobacco cigarettes, ever having used cannabis was associated with increased risk of prostate

cancer (RR= 3.1, 95% CI=1.0-9.5) and cervical cancer (RR = 1.4, 95% CI=1.0-2.1) — low
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certainty evidence due to high risk of bias and indirectness (68). Lastly, Phatak (2017), a
study of patients with inflammatory bowel disease, reported 7 of 37 cannabis users
experienced adverse events including fear, paranoia, light-headedness, laziness,
drowsiness, loss of focus, poor diet, lethargy, and addiction — moderate certainty evidence

due to indirectness (63).

4.0 DISCUSSION

4.1 Main findings

Our systematic review found that inhaled cannabis use is likely often associated with dry
mouth, thirst, and fatigue (prevalence ranges from 38% to 56%). To a lesser extent, we also
found nausea, increased appetite, dizziness, diarrhea, confusion, mood changes,
hallucinations, amnesia, impaired coordination, and disorientation likely to be associated
with inhaled cannabis consumption (prevalence ranges from 3% to 17%;). Compared to
non-users, inhaled medical cannabis users are likely associated with modest increased risk

of shortness of breath and chronic wheeze (range of RD: 2 to 4%)).

Inhaled cannabis may be commonly associated be red eyes (prevalence: 47%). To
a lesser extent, we also found cannabis dependence, anxiety, palpitations, vomiting, and
paranoia may be associated with inhaled cannabis consumption (prevalence ranges from
5% to 26%). Compared to non-users, inhaled medical cannabis users may be associated

with modest increased risk of asthma, phlegm, and cough (range of RD: 2% to 7%).

The evidence is uncertain about the impact of inhaled cannabis on irritability,
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euphoria, psychosis (range of prevalence: 5% to 51%), depression, and lung cancer (range

of RD: 2% to 14%).

4.2 Strengths and limitations

Strengths of this systematic review include a comprehensive search for non-randomized
studies, explicit eligibility criteria, screening of studies and collection of data in duplicate
to increase reliability, and use of the GRADE approach to evaluate the certainty of
evidence.

Our review is limited by use of indirect evidence as a result of the lack of literature
on inhaled cannabis among chronic pain patients. However, we conducted subgroup
analyses for therapeutic vs. recreational cannabis use when possible (3 of the 29 outcomes)
and found no credible subgroup effects. Small numbers of trials contributing to some
subgroups may have obscured significant subgroup effects. Limitations of the data include
a lack of consistent reporting of cannabis product information, which often precluded our
prespecified subgroup analyses. The non-comparative design of most studies precludes
confident inferences regarding the proportion of adverse events that can be attributed to
inhaled cannabis and the magnitude by which inhaled cannabis may increase or decrease
the risk of adverse events. Additionally, in comparative studies, the variables controlled for

across adjusted odds ratios were inconsistent (presented in Appendix G).

4.3 Conclusion
Our systematic review and meta-analysis found moderate certainty evidence that dry

mouth, thirst, and fatigue are probably frequently experienced with inhaled cannabis use.
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We also found that nausea, increased appetite, dizziness, diarrhea, confusion, mood
changes, hallucinations, amnesia, impaired coordination, disorientation, and shortness of
breath are also probable associated with inhaled cannabis use but are less common.
Rigorously conducted cohort studies are needed to inform our understanding of harms

associated with inhaled medical cannabis for chronic pain.
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6.0 APPENDICES

6.1 APPENDIX A: Summary of search and strategy inhaled cannabis

MEDLINE 3713
EMBASE 5780
PsycInfo 2072

Web of Science 1499

Subtotal 13064
-dupes -3398
Total 9666
Oct 6, 2021
MEDLINE

Database: OVID Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations,
Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present

Search Strategy:

1  Cannabis/ (10632)
2 exp cannabinoids/ or cannabidiol/ or cannabinol/ or dronabinol/ (15659)
3 Endocannabinoids/ (6232)

4  exp Receptors, Cannabinoid/ (10060)
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5 (Cannabis or cannabinol or cannabinoid* or cannabidiol or bhang or cannador or charas
or ganja or ganjah or hashish or hemp or marihuana or marijuana or nabilone or cesamet or
cesametic or ajulemic acid or cannabichromene or cannabielsoin or cannabigerol or
tetrahydrocannabinol or dronabinol or levonantradol or nabiximols or palmidrol or
tetrahydrocannabinolic acid or tetrahydro cannabinol or marinol or tetranabinex or sativex
or endocannabinoid*).mp. (62738)

6 or/1-5(62738)

Annotation: strategy from 2020 cannabis review

7  "marijuana use"/ or marijuana smoking/ (6511)

8 Marijuana Abuse/ (6669)

9 (epidiolex or gwp 42003p or gwp42003p or nabidiolex or dronabinol or thc or
tetrahydrocannabinol* or ea 1477 or eal477 or marinol or qcd 84924 or syndros or
tetrabinex or tetranabinex or cesamet or nabilone or deltanyne or "abbott 40566" or
namisol or dronabinolum or "QCD 84924" or "CCRIS 4726" or nabiximol? or "gw 1000"
or gwl1000 or "sab 378" or sab378 or sativex).mp. [mp=title, abstract, original title, name
of substance word, subject heading word, floating sub-heading word, keyword heading
word, organism supplementary concept word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms] (13208)

10 or/7-9 (23943)

Annotation: cannabis terms from Wolfe 2020

11 or/1-10 (64107)

12 (chronic adj4 pain*).mp. (79026)
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13 Chronic Pain/ (17840)

14 exp Osteoarthritis/ (68825)

15 osteoarthrit*.mp. (99416)

16  osteo-arthrit*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms] (492)

17  exp Arthritis, Rheumatoid/ (118053)

18  exp Neuralgia/ (22220)

19  Diabetic Neuropathies/ (15296)

20  (neuropath* adj5 pain*).mp. [mp=title, abstract, original title, name of substance
word, subject heading word, floating sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms] (27667)

21  neuralg®.mp. (30021)

22 zoster.mp. (22314)

23 Irritable Bowel Syndrome/ (8115)

24 IBS.mp. (10026)

25 Migraine Disorders/ (26916)

26  migraine*.mp. (425006)

27  Fibromyalgia/ (9033)

28  Fibromyalg*.mp. (12718)
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29 complex regional pain syndromes/ or causalgia/ or reflex sympathetic dystrophy/
(5735)

30 Pain, Intractable/ (6284)

31 Phantom Limb/ (1956)

32 Hyperalgesia/ (12679)

33 exp back pain/ or failed back surgery syndrome/ or low back pain/ (41585)

34 radiculopath®*.mp. (10132)

35 Musculoskeletal Pain/ (3838)

36 Headache/ (29132)

37 exp Headache Disorders/ (36668)

38 headache*.mp. (101629)

39  exp Temporomandibular Joint Disorders/ (17933)

40  whiplash.mp. (4093)

41  Whiplash Injuries/ (3328)

42  exp Cumulative Trauma Disorders/ (14376)

43  exp Peripheral Nervous System Diseases/dt, rh, th [Drug Therapy, Rehabilitation,
Therapy] (32298)

44  Pain Measurement/de [Drug Effects] (6860)

45  (backache* or backpain® or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni*
or myalgi* or fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi* or

TMJ or TMJD or IBS or crohn* or colitis* or enteritis* or ileitis*).ti,ab. (179796)
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46  ((cancer* or noncancer* or non-cancer® or back or discogen* or chronic* or
recurrent or persist® or bone or musculoskelet® or muscle* or skelet* or spinal or spine or
vertebra*® or joint* or arthritis or Intestin* or neuropath* or neck or cervical* or head or
facial* or complex or radicular or cervicobrachi* or orofacial or somatic or non-malign*
or shoulder* or knee* or hip or hips) adj3 pain).mp. [mp=title, abstract, original title,
name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier, synonyms] (249553)
47  or/12-46 (814272)

Annotation: chronic pain and painful conditions

48  Muscle Spasticity/ or Muscle Hypertonia/ (10583)

49  (spasticity or spasm or spastic or hypertonia).mp. (55477)

50 or/12-49 (865549)

51 11 and 50 (3713)

EMBASE

Database: Embase <1974 to 2021 October 05>

Search Strategy:

1  cannabis/ (37929)

2 medical cannabis/ (2962)
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3 exp cannabinoid receptor/ (15900)

4  cannabis addiction/ (10586)

5 "cannabis use"/ or cannabis smoking/ (14178)

6 exp cannabinoid/ (74315)

7  (Cannabis or cannabinol or cannabinoid* or cannabidiol or bhang or cannador or
charas or ganja or ganjah or hashish or hemp or marihuana or marijuana or nabilone or
cesamet or cesametic or ajulemic acid or cannabichromene or cannabielsoin or
cannabigerol or tetrahydrocannabinol or dronabinol or levonantradol or nabiximols or
palmidrol or tetrahydrocannabinolic acid or tetrahydro cannabinol or marinol or
tetranabinex or sativex or endocannabinoid* or epidiolex or gwp 42003p or gwp42003p
or nabidiolex or dronabinol or the or tetrahydrocannabinol* or ea 1477 or eal477 or
marinol or qcd 84924 or syndros or tetrabinex or tetranabinex or cesamet or nabilone or
deltanyne or "abbott 40566" or namisol or dronabinolum or "QCD 84924" or "CCRIS
4726" or nabiximol? or "gw 1000" or gw1000 or "sab 378" or sab378 or sativex).mp.
(100464)

8 or/1-7 (101871)

Annotation: cannabis concept

9  chronic pain/ or exp osteoarthritis/ or exp rheumatoid arthritis/ or exp neuralgia/ or
diabetic neuropathy/ or irritable colon/ or exp migraine/ or fibromyalgia/ or intractable
pain/ or agnosia/ or exp radiculopathy/ or musculoskeletal pain/ or exp arthralgia/ or
headache/ or temporomandibular joint disorder/ or whiplash injury/ or exp cumulative

trauma disorder/ (920142)
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Annotation: Emtree terms for painfil chronic conditions

10 (osteoarthrit* or osteo-arthritis or arthrit* or neuropath* or neuralgi* or zoster* or
migraine* or headache* or fibromyalgi* or causalgia or radiculopathy* or whiplash or
backache* or backpain® or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or
myalgi* or myodyni* or ischialgi* or crps or rachialgi*or TMJ or TMJD or IBS or
crohn* or colitis* or enteritis* or ileitis*).mp. (1543159)

11 ((irrita* or inflam*) adj4 (bowel or colon)).mp. [mp=title, abstract, heading word,
drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword heading word, floating subheading word, candidate term word] (136576)
12 ((cancer* or noncancer® or non-cancer® or back or discogen* or chronic* or
recurrent or persist® or bone or musculoskelet* or muscle* or skelet* or spinal or spine or
vertebra*® or joint* or arthritis or Intestin* or neuropath* or neck or cervical* or head or
facial* or complex or radicular or cervicobrachi* or orofacial or somatic or non-malign*
or shoulder* or knee* or hip or hips) adj3 pain).mp. (427899)

13 muscle hypertonia/ or spasticity/ (29212)

14 (spasticity or spasm or spastic or hypertonia).mp. (100116)

15 or/9-14 (1953636)

16 8and 15 (10552)

17  clinical study/ (156268)

18  case control study/ (178523)

19  family study/ (25342)
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20 longitudinal study/ (161757)

21  retrospective study/ (1140318)

22 prospective study/ (716633)

23 randomized controlled trials/ (212167)

24 22 not 23 (708374)

25  cohort analysis/ (758479)

26  (Cohort adj (study or studies)).mp. [mp=title, abstract, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword
heading word, floating subheading word, candidate term word] (368145)

27  (Case control adj (study or studies)).mp. [mp=title, abstract, heading word, drug
trade name, original title, device manufacturer, drug manufacturer, device trade name,
keyword heading word, floating subheading word, candidate term word] (238463)

28  (follow up adj (study or studies)).mp. [mp=title, abstract, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword
heading word, floating subheading word, candidate term word] (70874)

29 (observational adj (study or studies)).mp. [mp=title, abstract, heading word, drug
trade name, original title, device manufacturer, drug manufacturer, device trade name,

keyword heading word, floating subheading word, candidate term word] (305623)

30 (epidemiologic$ adj (study or studies)).mp. [mp=title, abstract, heading word, drug
trade name, original title, device manufacturer, drug manufacturer, device trade name,

keyword heading word, floating subheading word, candidate term word] (118093)
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31

(cross sectional adj (study or studies)).mp. [mp=title, abstract, heading word, drug

trade name, original title, device manufacturer, drug manufacturer, device trade name,

keyword heading word, floating subheading word, candidate term word] (484877)

32

33

34

35

36

37

or/17-21,24-31 (3388258)

16 and 32 (1127)

(ae or si or to or co).fs. (3352838)
(safe or safety).ti,ab. (1329174)
side effect$.ti,ab. (393591)

((adverse or undesirable or harm$ or serious or toxic) adj3 (effect$ or reaction$ or

event$ or outcome$)).ti,ab. (905523)

38

39

40

41

42

43

44

45

46

47

48

49

exp adverse drug reaction/ (563672)

exp drug toxicity/ (140059)

exp intoxication/ (387129)

exp drug safety/ (465580)

exp drug monitoring/ (56345)

exp drug hypersensitivity/ (59356)

exp postmarketing surveillance/ (37209)
exp drug surveillance program/ (26345)
exp phase iv clinical trial/ (4491)
(toxicity or complication$ or noxious or tolerability).ti,ab. (2086506)
or/34-47 (6541768)

16 and 48 (5693)
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50 33 0r49(6194)

51 exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal
tissue/ or animal cell/ or nonhuman/ (29577189)

52 human/ or normal human/ or human cell/ (22886956)

53 51 and 52 (22819913)

54 51 not 53 (6757276)

55 (rat or rats or mouse or mice or swine or porcine or murine or sheep or lambs or
pigs or piglets or rabbit or rabbits or cat or cats or dog or dogs or cattle or bovine or
monkey or monkeys or trout or marmoset$1).ti. and animal experiment/ (1123962)
56  Animal experiment/ not (human experiment/ or human/) (2358398)

57 54 or55o0r 56 (6821826)

58 50 not 57 (5780)

PsycInfo
Database: APA PsycInfo <1806 to September Week 4 2021>

Search Strategy:

1  exp cannabis/ or exp cannabinoids/ or tetrahydrocannabinol/ or marijuana usage/ or
"cannabis use disorder"/ (17167)

2 (Cannabis or cannabinol or cannabinoid* or cannabidiol or bhang or cannador or
charas or ganja or ganjah or hashish or hemp or marihuana or marijuana or nabilone or

cesamet or cesametic or ajulemic acid or cannabichromene or cannabielsoin or
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cannabigerol or tetrahydrocannabinol or dronabinol or levonantradol or nabiximols or
palmidrol or tetrahydrocannabinolic acid or tetrahydro cannabinol or marinol or
tetranabinex or sativex or endocannabinoid* or epidiolex or gwp 42003p or gwp42003p
or nabidiolex or dronabinol or the or tetrahydrocannabinol* or ea 1477 or eal477 or
marinol or qcd 84924 or syndros or tetrabinex or tetranabinex or cesamet or nabilone or
deltanyne or "abbott 40566" or namisol or dronabinolum or "QCD 84924" or "CCRIS
4726" or nabiximol? or "gw 1000" or gw1000 or "sab 378" or sab378 or sativex).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests &
measures, mesh] (29445)

3 1or2(29445)

4  pain*.mp. or exp PAIN/ (138120)

5 (osteoarthrit® or osteo-arthritis or arthrit* or neuropath* or neuralgi* or zoster* or
migraine*® or headache* or fibromyalgi* or causalgia or radiculopathy* or whiplash or
backache* or backpain® or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or
myalgi* or myodyni* or ischialgi* or crps or rachialgi*or TMJ or TMJD or IBS or
crohn* or colitis* or enteritis* or ileitis*).mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh] (72989)

6 muscle spasms/ (481)

7  (spasticity or spasm or spastic or hypertonia).mp. [mp=title, abstract, heading word,
table of contents, key concepts, original title, tests & measures, mesh] (5388)

8 or/4-7 (181756)

9 3 and 8 (2072)
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Web of Science 1499

5

(ALL=(backache* or backpain* or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or
myalgi* or fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi* or TMJ or
TMJD or IBS or crohn* or colitis* or enteritis* or ileitis* or spasticity or spasm or spastic or
hypertonia)) AND #3

Edit

Add to Search

4

ALL=(backache* or backpain* or dorsalgi* or arthralgi* or polyarthralgi* or arthrodyni* or
myalgi* or fibromyalgi* or myodyni* or neuralgi* or ischialgi* or crps or rachialgi* or TMJ or
TMJD or IBS or crohn* or colitis* or enteritis* or ileitis* or spasticity or spasm or spastic or
hypertonia)

Edit

Add to Search

312,700
3
(#1) OR #2
Edit
Add to Search
91,641
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2

ALL=(epidiolex or gwp 42003p or gwp42003p or nabidiolex or dronabinol or thc or
tetrahydrocannabinol* or ea 1477 or eal477 or marinol or qcd 84924 or syndros or tetrabinex or
tetranabinex or cesamet or nabilone or deltanyne or "abbott 40566" or namisol or dronabinolum or
"QCD 84924" or "CCRIS 4726" or nabiximol? or "gw 1000" or gw1000 or "sab 378" or sab378 or
sativex)

Edit

Add to Search

1

Cannabis or cannabinol or cannabinoid* or cannabidiol or bhang or cannador or charas or ganja or
ganjah or hashish or hemp or marihuana or marijuana or nabilone or cesamet or cesametic or
ajulemic acid or cannabichromene or cannabielsoin or cannabigerol or tetrahydrocannabinol or
dronabinol or levonantradol or nabiximols or palmidrol or tetrahydrocannabinolic acid or
tetrahydro cannabinol or marinol or tetranabinex or sativex or endocannabinoid* (All Fields)

Edit

Add to Search
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6.2 APPENDIX B: Detailed risk of bias assessment

Table A6.2.1. Tool to Assess Risk of Bias in Single-Arm Longitudinal Studies

Item

1. Is the source
population (sampling
frame) representative
of the target
population?

Selection of target population from
a representative population roster
such as a patient registry;
Consecutive enrollment of all
patients attending a group of
clinics.

Studies where the source population
cannot be defined (or enumerated), i.e.,
any volunteer studies using self-
recruitment; Subgroups of the target
population, i.e., those with more severe
disease.

2. Is the assessment of
adverse events
accurate?

Repeated interview or other
ascertainment asking about current
adverse events; Use of patient
diaries in which adverse events are
recorded on a regular basis (e.g.,
daily)

Uncertain how information was obtained;
Only collected AEs if patients happened
to mention them, unprompted; Studies
with non-standardised clinical interviews
(including large administrative databases
in which systematic collection of adverse
events is unlikely)

3. Is there little
missing data?

High response proportion (rate) at
follow-up with little missing data.
For instance, the proportion of
responders was more than 75% at
follow-up(s).

More than 50% missing data at follow-
up(s).
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Table A6.2.2. Tool to Assess Risk of Bias in Cross-sectional Studies

Item

1. Is the source
population
representative of the
population of interest?

Selection of target population
(either the entire population or a
random sample) from a
representative population roster
such as a national association
database

Studies where the source population
cannot be defined (or enumerated), i.e.
any volunteer studies using self-
recruitment

2. Is the response rate
adequate?

High enough response rate to
ensure that any differences would
be unlikely to affect results (>75%)

Response rate of <50% and no testing
done to explore the differences between
respondents and non-respondents, or
testing indicates that important difference
exist

3. Is there little
missing data?

Less than 10% missing data within
questionnaires

More than 15% missing data within
questionnaires

4. Is the survey
clinically sensible?

Formal assessment of the
comprehensiveness, clarity, and
face validity of the questionnaire in
a similar population

No evidence that comprehensiveness,
clarity, and face validity of the
questionnaire have been assessed

5. Is there any
evidence for the
reliability and validity
of the survey
instrument?

Reliability and construct validity
(i.e. convergent and discriminant
validity) of the survey have been
well-established in a similar
population

No evidence that reliability and construct
validity have been established for the
instrument
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Table A6.2.3. Tool to Assess Risk of Bias in Cohort Studies

Item

1. Was selection of
exposed and non-
exposed cohorts
drawn from the same
population?

Exposed and unexposed drawn for
same administrative data base of
patients presenting at same points
of care over the same time frame

Exposed and unexposed presenting to
different points of care over a different
time frame

2. Can we be
confident in the
assessment of
exposure?

- Secure record (e.g. surgical
records, pharmacy records)

- Repeated interview or other
ascertainment asking about current
use/exposure

Uncertain how exposure information
obtained

3. Can we be
confident that the
outcome of interest
was not present at
start of study?

4. Did the study
match exposed and
unexposed for all
variables that are
associated with the
outcome of interest or
did the statistical
analysis adjust for
these prognostic
variables?

Comprehensive matching or
adjustment for all plausible
prognostic variables

- Matching or adjustment for a minority
of plausible prognostic variables

- No matching or adjustment of plausible
prognostic variables

- Statements of no differences between
groups

- Statements that differences were not
statistically significant are not sufficient
for establishing comparability

5. Can we be
confident in the
assessment of the
presence or absence
of prognostic factors?

- Interview of all participants

- Self-completed survey from all
participants

- Review of charts with
reproducibility demonstrated

- From data base with
documentation of accuracy of
abstraction of prognostic data

Prognostic information from data base
with no available documentation of
quality of abstraction of prognostic
variables

6. Can we be
confident in the
assessment of
outcome?

- Independent blind assessment
- Record linkage

- For some outcomes (e.g.
fractured hip), reference to the
medical record is sufficient to
satisfy the requirement for
confirmation of the fracture

Uncertain

7. Was the follow up
of cohorts adequate?

- No missing outcome data

- Reasons for missing outcome
data unlikely to be related to true
outcome (for survival data,
censoring is unlikely to introduce
bias)

- Missing outcome data balanced
in numbers across intervention

- Reason for missing outcome data likely
to be related to true outcome, with either
imbalance in numbers or reasons for
missing data across intervention groups

- For dichotomous outcome data, the
proportion of missing outcomes
compared with observed event risk is
enough to induce important bias in
intervention effect estimate
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groups, with similar reasons for
missing data across groups

- For dichotomous outcome data,
the proportion of missing outcomes
compared with observed event risk
is not enough to have an important
impact on the intervention effect
estimate

- For continuous outcome data,
plausible effect size (difference in
means or standardized difference
in means) among missing
outcomes is not large enough to
have an important impact on the
observed effect size

- Missing data have been imputed
using appropriated methods

- For continuous outcome data, plausible
effect size (difference in means or
standardized difference in means) among
missing outcomes is large enough to
induce clinically relevant bias in the
observed effect size

8. Were co-
interventions similar
between groups?

Most or all relevant co-
interventions that might influence
the outcome of interest are
documented to be similar in the
exposed and unexposed

Few or no relevant co-interventions that
might influence the outcome of interest
are documented to be similar in the
exposed and unexposed
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Table A6.2.4. Tool to Assess Risk of Bias in Case-control Studies

Item

1. Can we be
confident in the
assessment of
exposure?

Evidence of exposure comes from
previously created records and data
abstractors are unaware of the
study hypothesis

- Evidence of exposure is acquired by
patient interview, data collectors are not
blinded to patient status or the study
hypothesis

- Memory of exposure is likely to be
influenced by the occurrence of the
outcome

2. Can we be
confident that cases
had developed the
outcome of interest
and controls had not?

- Cases and controls undergo valid
and reliable diagnostic procedures
- Surveillance for the outcome of
interest clearly unrelated to the
exposure of interest

- No description

- Cases are stablished with diagnostic
procedures associated with high rates of
false positive results

- Controls are established with diagnostic
procedures associated with high rates of
false negative results

- Surveillance for the outcome of interest
clearly relate to the exposure of interest

3. Were the cases
(those who were
exposed and
developed the
outcome of interest)
properly selected?

- All eligible cases are enrolled in a
defined catchment area over a
defined period of time during
which diagnostic procedures would
be unlikely to have changed -
Random sample of those cases

Not reported

4. Were the controls
(those who were
exposed and did not
develop the outcome
of interest) properly
selected?

Controls clearly selected from the
same underlying population as the
cases and equally at risk of
exposure to the putative causal
factor

Difference in sampling frame of cases
and controls clearly related to the
exposure of interest

5. Were cases and
controls matched
according to
important prognostic
variables or was
statistical adjustment
carried out for those
variables?

Comprehensive matching or
adjustment for all plausible
prognostic variables

- Matching or adjustment for a minority
of plausible prognostic variables

- No matching or adjustment of plausible
prognostic variables

- Statements of no differences between
groups

- Statements that differences were not
statistically significant are not sufficient
for establishing comparability
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6.5 APPENDIX E: Risk of bias diagrams

Figure A6.5.1. Risk of Bias in Single-Arm Longitudinal Studies exploring Adverse
Events

Risk of bias

Study

D1: Is the source population (sampling frame) representative of the target population? Judgement
D2: Is the assessment of adverse events accurate?
D3: Is there little missing data? @ Hin
@ Low
Not applicable
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Figure A6.5.2. Risk of Bias in Cross-sectional Studies

Risk of bias

Study
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population of interest?
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Figure A6.5.3. Risk of Bias in Cohort Studies
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Figure A6.5.4. Risk of Bias in Case-control Studies
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6.6 APPENDIX F: Meta-analysis of proportions forest plots

Table A6.6.1. Prevalence of adverse events from non-comparative studies

Duration
Outcome # of # of fol(l)(fw— Prevalence % Certaint Reasons for
studies | participants - (95% CI) y downgrading
(months)
Amnesia 4 2171 19t036 | 6.4% (29to11.1) | Moderate risk of bias
. 24.4% (16.7 to risk of bias,
Anxiety 8 2,423 6 to 288 33.0) Low indirectness
Confusion 5 2178 6to36 | 8.5%(4.7t0o13.2) | Moderate risk of bias
84 to 25.8% (20.1 to risk of bias,
Dependence 2 213 288 31.9). Low indirectness
Diarrhea 2 195 6t082 | 9.3%(3.4t017.5) | Moderate risk of bias
Disorientation 2 130 6 to 36 3.0% (0.5 t0 6.9) Moderate risk of bias
Dizziness 7 2265 6t096 | 9.5% (5.6t0 14.2) | Moderate risk of bias
0
Dry mouth 6 2241 6 to 288 36.3 ?3(;1;3 7o Moderate risk of bias,
risk of bias,
Euphoria 4 338 6to 288 | 51% (20.6 to 81.0) | Very low indirectness,
inconsistency
0
Fatigue 5 2186 6 37'6:2‘(%0 8o Moderate risk of bias
Hallucinations 6 2289 6t036 | 6.7% (3.81t010.2) | Moderate risk of bias
Impglreq 4 2131 6 to 36 5.0% (4.1 to 6.0) Moderate risk of bias
coordination
Increased 6 2174 310288 | 13.2% (9.0 to 18.0) | Moderate | risk of bias
appetite
risk of bias,
Irritability 2 237 36t0 84 | 11.9% (0.6 to 32.6) | Very low indirectness,
imprecision
Mood . .
3 282 610288 | 8.4% (3.7to 14.7) | Moderate risk of bias
changes
Nausea 2 195 6to 19 16.6% (8.3 to 27) Moderate risk of bias
Palpitations 2 114 61096 | 15.7% (1 to 40.6) Low risk of bias,
imprecision
Paranoia 4 2081 361096 | 11.5% (4.6 to 20.8) Low risk of bias,
imprecision

&9




MSc Thesis - J. Jomy; McMaster University — Health Research Methodology

risk of bias,

Psychosis 309 1192:)0 4.6% (0.3to 12.1) | Very low indirectness,
imprecision
5 : -
Red eyes 739 6 10 288 47.3% (21.8 to Low -rlsk ofblas,
73.5) inconsistency
0
Thirst 182 6 to 288 436 ?4(%'9 to Moderate risk of bias
Vomiting 195 6t082 | 5.7% (0 to 20.8) Low risk of bias,

imprecision
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Figure A6.6.1. Amnesia
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Test for subgroup differences (fixed effect): Xf =12.02,df =1 (p <0.01) 0 20 40 60 80
Test for subgroup differences (random effects): x° = 1.35, df = 1 (p = 0.25) Prevalence (%)
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Figure A6.6.2. Anxiety

Study

Aviram, 2021
Balash, 2017
Chopra, 1973
Harris, 2020
Robson, 2021
Sexton, 2019a
Sexton, 2019b

\Alara 2NN

Common effect model

Heterogeneity: /> = 93%, t* = 0.0153, % = 103.60 (p < 0.01)
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Figure A6.6.3. Confusion

Study

Aviram, 2021
Balash, 2017
Chopra, 1973
Sexton, 2019a
Sexton, 2019b

Random effects model

Cases

8
8
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47
48
891
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Figure A6.6.4. Dependence

Study
Robson, 2021 32 113
Harris, 2000 23 100

Random effects model

Cases Total Prevalence (%)
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28.3 [20.4;37.0]
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25.8 [20.1; 31.9]
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Figure A6.6.5. Diarrhea

Study Cases Total Prevalence (%) 95% C.l.
Aviram, 2021 11 82 13.4 [6.8; 21.7] -I—
Robson, 2021 7 113 6.2 [2.4;11.5] =&
-
Random effects model 9.3 [3.4; 17.5] : i

I I | | 1

0 20 40 60 80 100
Prevalence (%)
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Figure A6.6.6. Disorientation

Study
Aviram, 2021 2 82
Chonora. 1973 2 48

Common effect model

Heterogeneity: I* = 0%, ©* = 0, x; = 0.35 (p = 0.56)

96
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Figure A6.6.7. Dizziness

Study

Aviram, 2021
Balash, 2017
Sexton, 2019a
Sexton, 2019b
Waissengrin, 2015
Yenilmez, 2021

Random effects model

11 82
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Figure A6.6.8. Dry mouth

Study Cases Total Prevalence (%) 95% C.I.
Aviram, 2021 43 82 52.4 [41.6;63.2] B
Habib, 2018 7 26 26.9 [11.3;45.8] ——
Sexton, 2019a 502 891 56.3 [53.1; 59.6] Lt
Sexton, 2019b 731 1110 65.9 [63.0; 68.6] o
Ware, 2003 23 32 71.9 [54.9; 86.3] ——
Harris. 2000 53 100 53.0 143.2:62.71 ——
Common effect model : 60.9 [58.8; 62.9] -

; 63.9] i

Heterogeneity: /2 = 87%, 1* = 0.0062, 2 = 38.16 (p < 0.01) ' ' ' I
g 5

Prevalence (%)

98



MSc Thesis - J. Jomy; McMaster University — Health Research Methodology

Figure A6.6.9. Euphoria

Study

Aviram, 2021
Chopra, 1973

Harris, 2000
Ware, 2003

Random effects model

Cases Total Prevalence (%)

7
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100
32
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8.5 [3.3;15.7]
62.9 [54.2;71.2]

54.0 [44.1;63.7]
84.4 [69.4; 95.2]

51.0 [20.6; 81.0]

Test for subgroup differences (fixed effect): xf =17.55,df =1 (p <0.01)
Test for subgroup differences (random effects): xf =1.14,df =1 (p = 0.29)
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Figure A6.6.10. Fatigue

Study

Aviram, 2021 36 82
Sexton, 2019a 364 891
Sexton, 2019b 513 1110
Waissengrin, 2015 14 69
Yenilmez. 2021 9 34

Common effect model

Cases Total Prevalence (%)

Heterogeneity: /> = 85%, ¥ = 0.0045, % = 26.55 (p < 0.01)
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Figure A6.6.11. Hallucinations

Study

Balash, 2017 8.00 47
Chopra, 1973 6.00 124
Sexton, 2019a 29.00 891
Sexton, 2019b 53.28 1110
Chopra, 1973 10.00 48
Waissengrin, 2015 400 69

Random effects model
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Figure A6.6.12. Impaired coordination

Study Cases Total Prevalence (%) 95% C.I.
Aviram, 2021 6 82 7.3 [2.5;14.1] 4—
Sexton, 2019a 42 891 4.7 [3.4; 6.2] B
4
*
Chopra, 1973 4 48 8.3 [1.9;18.1] +—
Sexton, 2019b 62 1110 5.6 [4.3; 7.0] H
14
Random effects model 5.0 [4.1; 6.0] | ¢ ] | l I |
Test for subgroup differences (fixed effect):xf=0.60, df =1 (p = 0.44) 0 20 40 60 80 100

Test for subgroup differences (random effects): xZ = 0.20, df = 1 (p = 0.65) Prevalence (%)
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Figure A6.6.13-14. Increased appetite

Study Cases Total Prevalence (%) 95% C.I.
Aviram, 2021 16 82 19.5 [11.6; 28.9] E*—I—
Habib, 2018 4 26 15.4 [3.6;32.2] —El—
Sexton, 2019a 77 891 8.6 [6.9;10.6] §
Yassin, 2019 5 31 16.1 [4.9;31.5] —|—=—

-
Sexton, 2019b 105 1110 95 [7.8;11.3] &
Yenilmez, 2021 11 34 324 [17.5;49.2] | —=——

*

o
Random effects model 13.2 [9.0; 18.0] :01 ] | ] |
Test for subgroup differences (fixed effect): x% = 0.02, df = 1 (p = 0.89) 0 20 40 60 80 100
Test for subgroup differences (random effects): x° = 0.15, df = 1 (p = 0.70) Prevalence (%)
Study Cases Total Prevalence (%) 95% C.l.
Aviram, 2021 16 82 19.5 [11.6;28.9] :*—I—
Yassin, 2019 5 31 16.1 [4.9;31.5] —=—

| —
Habib, 2018 4 26 154 [3.6;32.2] ——=—
Sexton, 2019a 77 891 8.6 [6.9;10.6] &:
Sexton, 2019b 105 1110 95 [7.8;11.3] &
Yenilmez, 2021 11 34 324 [17.5;49.2] i —=——

¢

-

e

Random effects model 13.2 [9.0; 18.0] ‘ol | | | I
Test for subgroup differences (fixed effect): X? =8.34,df =1 (p <0.01) 0 20 40 60 80 100
Test for subgroup differences (random effects): Xf =3.07,df =1 (p = 0.08) Prevalence (%)
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Figure A6.6.15. Irritability

Study Cases Total Prevalence (%) 95% C.I.

Chopra, 1973 2 48 42 [0.1;12.1] &
Robson, 2021 24 113 21.2 [14.1;29.3] i
Random effects model 11.9 [ 0.6; 32.6] —m———o

I I | |
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Figure A6.6.16. Mood changes

Study Cases Total Prevalence (%) 95% C.I.
Harris , 2000 7 100 7.0 [2.7;13.0] I—
Waissengrin , 2015 3 69 4.3 [0.6;10.7] &+
Robson, 2021 16 113 14.2 [8.3;21.3] &
-
Random effects model 8.4 [3.7;14.7] <=
- - - |

I I I I |

0 20 40 60 80 100
Prevalence (%)
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Figure A6.6.17. Nausea

Study Cases Total Prevalence (%) 95% C.l.
Aviram , 2021 18 82 22.0 [13.6;31.6] -
Robson, 2021 14 113 12.4 [6.9;19.2] -W&-
Random effects model 16.6 [8.3;27.0] —=—

|

0 20 40 60 80 100
Prevalence (%)
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Figure A6.6.18. Palpitations

Study Cases Total Prevalence (%) 95% C.I.
Aviram , 2021 6 82 7.3 [25;14.1] &
Ware , 2003 9 32 28.1 [13.7;45.1] —
-
Random effects model 15.7 [1.0; 40.6] —wm——o
|

I I I I |

0 20 40 60 80 100
Prevalence (%)
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Figure A6.6.19. Paranoia

Study Cases
Chopra, 1973 2
Sexton, 2019a 74
Sexton, 2019b 222
Ware, 2003 5

Random effects model

Total Prevalence (%)
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1110
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Figure A6.6.20. Psychosis

Study Cases Total Prevalence (%) 95% C.l.
Balash, 2017 1 47 2.1 [0.0; 8.9] l—
Chopra, 1973 2 124 1.6 [0.0; 4.8 &

>

o
Mehndiratta, 1975 1 25 4.0 [0.0;16.4] i—
Robson, 2021 15 113 13.3 [7.6;20.2] |-

e
Random effects model 4.6 [0.3; 12.1] I<> :
Test for subgroup differences (fixed effect): Xf =12.50,df =1 (p <0.01) 0 20

Test for subgroup differences (random effects): xf =6.26,df =1 (p =0.01)
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Figure A6.6.21. Red eyes

Study Cases Total Prevalence (%) 95% C.l.
Aviram , 2021 21 82 25.6 [16.7;35.7]
Habib , 2018 7 26 26.9 [11.3;45.8]
Harris , 2000 44 100 44.0 [34.4;53.9]
Yassin, 2019 28 31 90.3 [76.9;98.7]

Random effects model
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Figure A6.6.22. Thirst

Study Cases Total Prevalence (%) 95% C.I.
Aviram, 2021 31 82 37.8 [27.6; 48.6]
Harris 2000 49 100 49 0 [39 2- R 81
Comman effect madel . 439 I36.7; 51.2]
________________________ el -—.9;54.7]

Heterogeneity: /* = 56%, t° = 0.0035, % = 2.26 (p = 0.13)
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Figure A6.6.23. Vomiting

Study Cases Total Prevalence (%) 95% C..

Aviram , 2021 1 82 1.2 [0.0; 5.2 W

Robson, 2021 14 113 12.4 [6.9;19.2] &

Random effects model 5.7 [0.0; 20.8] ~==—o
|

0 20 40 60 80 100
Prevalence (%)
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6.7 APPENDIX G: Dichotomous meta-analysis forest plots

Table A6.7.1. Risk differences for adverse events from comparative studies

# of # of e LB : Reasons for
OTISEne tudi articipants up (95% CI) it | Loty downgradin,
Studies | particip (months) ° (95% CI) grading
1.58 (1.07 to | 3.9% (0.5 indirectness,
Asthma 2 >819 12 2.34) to 8.6) Low imprecision
Chronic 2.34(1.89to | 2.3% (1.5 o
wheeze 4 8997 12 to 72 2.90) 103.2) Moderate | indirectness
12 to 2.87(1.39to0 | 13.8% (3.3 indirectness,
Cough > 0047 120 5.89) to 28.9) Low inconsistency
risk of bias
. 84 to 2.09 (1.04to | 6.7% (0.3 O ’
Depression 2 334 120 4.00) 0 16.3) Very low 1pd1rectp§ss,
imprecision
indirectness
Lung 17 to 1.32 (0.65to | 1.8% (-2.1 . o
cancer 4 52313 600 2.71) t09) Very low .rlsk of bias,
inconsistency
1.71 (1.34to | 2.9% (1.4 indirectness,
Phlegm 2 8140 12 2.17) to 4.7) Low | sk of bias
Shortness 1.81(1.43to | 6.6% (3.6 o
of breath 3 6060 12 2.29) 0 10.1) Moderate | indirectness
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Figure A6.7.1. Asthma

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
Moore 2005 0.4432 0.2235 78.8%  1.56 [1.01, 2.41] S B
Taylor 2000 0.5196 0.4312 21.2% 1.68[0.72, 3.91] I
Total (95% CI) 100.0% 1.58 [1.07, 2.34] s
0.01 0.1 10 100

Test for overall effect: Z = 2.32 (P = 0.02) Favours no cannabis Favours cannabis
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Figure A6.7.2. Chronic wheeze

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
1.1.2 High risk of bias
Sherrill 1991 0.6981 0.1493 53.8% 2.01[1.50, 2.69] h
Tashkin 1987 1.0413 0.4482 6.0% 2.83[1.18, 6.82] e —
Subtotal (95% Cl) 59.7% 2.08 [1.58, 2.75] <
Test for overall effect: Z=5.17 (P < 0.00001)
1.1.3 Low risk of bias
Moore 2005 1.0919 0.1909 32.9% 2.98 [2.05, 4.33] —
Taylor 2000 0.7275 0.4027 7.4% 2.07 [0.94, 4.56] T
Subtotal (95% CI) 40.3% 2.79 [1.99, 3.91] <o
Test for overall effect: Z = 5.94 (P < 0.00001)
Total (95% CI) 100.0% 2.34 [1.89, 2.90] 2

0.01 0.1 10 100

Test for overall effect: Z=7.77 (P < 0.00001)
Test for subgroup differences: Chi = 1.72, df = 1 (P = 0.19), I> = 41.8%
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Figure A6.7.4.3 Cough

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI 1V, Random, 95% CI
1.3.2 Low risk of bias/short follow-up duration
Moore 2005 0.6931 0.212 33.2% 2.00[1.32, 3.03] —
Taylor 2000 0.077 0.7466 14.7% 1.08 [0.25, 4.67] I —
Subtotal (95% CI) 47.8% 1.91 [1.28, 2.85] <o
Test for overall effect: Z = 3.17 (P = 0.002)
1.3.3 High risk of bias/long follow-up duration
Mehndiratta 1975 3.9318 1.107 8.5% 51.00 [5.82, 446.52] —_—
Sherrill 1991 0.5481 0.1824 34.1% 1.73 [1.21, 2.47] ——
Tashkin 1987 3.0518 1.0283 9.5% 21.15 [2.82, 158.73] e —
Subtotal (95% Cl) 52.2% 10.27 [0.96, 109.91] e —
Test for overall effect: Z = 1.93 (P = 0.05)
Total (95% Cl) 100.0% 2.87 [1.39, 5.89] .

0.01 0.1 10 100

Test for overall effect: Z = 2.87 (P = 0.004)

K 2 ) Favours no cannabis Favours cannabis
Test for subgroup differences: Chi* = 1.88, df =1 (P = 0.17), I = 46.8%
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Figure A6.7.4. Depression

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Lal 2011 0.6693 0.3598 91.6% 1.95 [0.96, 3.95]
Mehndiratta 1975 1.1856 1.1918 8.4% 3.27[0.32, 33.83]
Total (95% CI) 100.0% 2.04 [1.04, 4.00] S
0.01 0.1 10 100

Test for overall effect: Z = 2.07 (P = 0.04) Favours no cannabis Favours cannabis
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Figure A6.7.5. Lung cancer

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI 1V, Random, 95% CI
Aldington 2008 0.1823 0.4467 20.9% 1.20 [0.50, 2.88] S
Callaghan 2013 0.2231 0.2028 27.8% 1.25[0.84, 1.86] T
Hashibe 2006 -0.478 0.1536 28.8% 0.62 [0.46, 0.84] =
Voirin 2006 1.411 0.3924 22.5%  4.10[1.90, 8.85] —
Total (95% ClI) 100.0% 1.32 [0.65, 2.71] ?

0.01 0.1 1 10 100

Test for overall effect: Z = 0.76 (P = 0.44)
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Figure A6.7.6. Phelgm

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Moore 2005 0.6366 0.1717 51.7% 1.89 [1.35, 2.65] -
Sherrill 1991 0.4253 0.1777 48.3% 1.53 [1.08, 2.17] -
Total (95% CI) 100.0% 1.71 [1.34, 2.17] 0
0.01 0.1 10 100

Test for overall effect: Z = 4.33 (P < 0.0001) Favours no cannabis Favours cannabis

119



MSc Thesis - J. Jomy; McMaster University — Health Research Methodology

Figure A6.7.7. Shortness of breath

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
Moore 2005 0.5792 0.1226 95.3% 1.78 [1.40, 2.27]
Tashkin 1987 1.6802 1.081 1.2% 5.37[0.64, 44.65]
Taylor 2000 0.5822 0.6406 3.5% 1.79[0.51, 6.28] —
Total (95% Cl) 100.0% 1.81 [1.43, 2.29] ‘
0.01 0.1 10 100

Test for overall effect: Z = 4.95 (P < 0.00001) Favours 1o cannabis Favours cannabis
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Table A6.7.2. Variables controlled for if adjusted odds ratio is used

Study Controlled variables
Moore 2005 None
Taylor 2000 Cannabis dependence

Sherrill 1991

Age, tobacco smoking and previous occurrence of the adverse
event

Taskin 1987

Concomitant tobacco smoking or other drug use

Aldington 2008 | Age, joint-years of cannabis smoking and pack-years of cigarette
smoking

Callaghan 2013 Baseline tobacco use, alcohol use, respiratory conditions, and
socioeconomic status

Hashibe 2006 Age, gender, race/ethnicity, education, drink-years, tobacco use,
pack-years

Voirin 2006 Age, tobacco use, and occupational exposures

Lal 2011 None

Mehndiratta None

1975
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6.8 APPENDIX H: Subgroup analyses

Table A6.8.1. Subgroup analyses

Adverse event Subgroup analyses conducted
Amnesia Type of cannabis use!
Euphoria Duration of study follow-up period?
3 | Impaired
coordination Type of cannabis use
4 | Increased
appetite Type of cannabis use; risk of bias’
5 Psychosis Duration of study follow-up period
6 | Chronic wheeze | Risk of bias
7 Cough Risk of bias; duration of study follow-up period

'Type of cannabis use= medical vs recreational use; * Duration of study follow-up period= 5 years
or greater vs less than 5 years follow-up; *Risk of bias= low vs high risk of bias
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Table A6.8.2. ICEMAN Evaluation

Outcome

Amnesia

Euphoria

Impaired
coordination

Increased
appetite

Increased
appetite

Psychosis

Chronic
wheeze

Cough

Cough

Subgroup
analysis

Type of
cannabis

Length of
follow up

Type of
cannabis

Type of
cannabis

Risk of bias

Length of
follow up

Risk of bias

Risk of bias

Length of
follow up

1: Is the
analysis of
effect
modification
based on
comparison
within rather
than between
trials?

Completely
between

Completely
between

Completely
between

Completely
between

Completely
between

Completely
between

Completely
between

Completely
between

Completely
between

2: For within-
trial
comparisons,
is the effect
modification
similar from
trial to trial?

NA

NA

NA

NA

NA

NA

NA

NA

NA

3: For
between-trial
comparisons,
is the number
of trials
large?

Very small

Very small

Very small

Very small

Very small

Very small

Very small

Very small

Very small

4: Was the
direction of
effect
modification
correctly
hypothesized
a priori?

Definitely
yes

Definitely
yes

Definitely yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

5: Does a test
for
interaction
suggest that
chance is an
unlikely
explanation
of the
apparent
effect
modification?

Chance a
very likely
explanation

Chance a
very likely
explanation

Chance a very
likely
explanation

Chance a
very likely
explanation

Chance a
very likely
explanation

Chance a
very likely
explanation

Chance a
very likely
explanation

Chance a
very likely
explanation

Chance a
very likely
explanation

6: Did the
authors test
only a small
number of
effect
modifiers or
consider the
number in
their
statistical
analysis?

Definitely no

Definitely no

Definitely no

Definitely no

Definitely no

Definitely no

Definitely no

Definitely no

Definitely no

7: Did the
authors use a
random
effects
model?

Definitely
yes

Definitely
yes

Definitely yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

Definitely
yes

8: If the
effect
modifier is a
continuous
variable,
were
arbitrary cut
points
avoided?

Definitely
yes

Probably no
or unclear

Definitely yes

Definitely
yes

NA

Probably no
or unclear

NA

NA

Probably no
or unclear

Overall
credibility

Low

Low

Low

Low

Low

Low

Low

Low

Low
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