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HTA
IM

LSEQ
MADS
MADRS
MedDRA
MD
MFIS
M

MS
MSIS
MSSS
MSQolL

Body Mass Index
A°-tetrahydrocannabinol

Cochrane Risk of Bias Assessment Tool for Non-Randomized Studies
Activities of daily living

Attention deficit hyperactivity disorder
Adverse event

Apnea hypopnea index

Acquired immunodeficiency syndrome
Analysis of covariance

Analysis of variance

Area under curve

Beck depression inventory

Body mass index

Brief pain inventory — short form

Box score - 11

Cannabidiol

Cannabis based medicine

Confidence interval

Complex regional pain syndrome

Diabetic neuropathic pain

Diabetic peripheral neuropathic pain
Diagnostic and statistical manual of mental disorders
Eastern Cooperative Oncology Group
Expanded disability status scale
Fibromyalgia impact questionnaire
Grading of Recommendations Assessment, Development and Evaluation
Hospital anxiety and depression Scale
Human immunodeficiency virus

Hazard ratio

Health Technology Assessment
Intramuscular

Insomnia severity index

Intention to treat

Intravenous

Leeds sleep evaluation questionnaire
Montgomery Asberg depression scale
Montgomery Asberg depression rating scale
Medical dictionary for regulatory activities
Mean difference

Modified fatigue impact scale

Myocardial infarction

Multiple sclerosis

Multiple sclerosis impact scale

Multiple sclerosis spasticity scale

Multiple sclerosis quality of life
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MSWS Multiple sclerosis walking scale

N&V Nausea and vomiting

NR Not reported

NRS Numerical ratings scale

OCB Obsessive compulsive behaviours

OR Odds ratio

PANSS Positive and negative syndrome scale
PDI Pain disability index

PGIC Patients’ global impression of change
PPMS Primary progressive MS

PSS Primary symptom score

QoL Quality of life

RCT Randomised controlled trial

ROBIS Risk of bias in systematic reviews

RR Relative risk

RRMS Relapsing remitting MS

SAD Social anxiety disorder

SCL-90-R Symptom checklist 90 revised

SD Standard deviation

SE Standard error

SF36 Short form 36 health survey

SF-MPQ Short form McGill pain questionnaire
SPMS Secondary progressive MS

SR Systematic review

STSSS Shapiro tourette syndrome severity scale
THC Tetrahydrocannabinol

THCA THC-acid

THCV Tetrahydrocannabivarin

TS-CGlI Tourettes syndrome clinical global impression scale
TSGS Tourette's syndrome global scale
TSSL Tourette syndrome symptom list
VAMS Visual analogue mood scale

VAS Visual analogue scale

WHO World Health Organisation

WMD Weighted mean difference

YGTSS Yale global tic severity scale
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EXECUTIVE SUMMARY

BACKGROUND

Cannabis is a generic term used for drugs produced from plants belonging to the genus
Cannabis. It is one of the most popular recreational drugs - only tobacco, alcohol and
caffeine are more popular.

Medical cannabis (or medical marijuana) refers to the use of cannabis or cannabinoids as
medical therapy to treat disease or alleviate symptoms. Common conditions for which
cannabis based medicine (CBM) may be indicated include chemotherapy-induced nausea
and vomiting, as an appetite stimulant for AIDS and cancer patients, chronic pain, and
spasticity in multiple sclerosis.

OBJECTIVE OF THE PROJECT
To conduct a systematic review, supported by GRADE summaries, of the evidence for the
effects (first objective) and adverse events (second objective) of medical cannabis.

METHODS
This review followed the guidance published by the Centre for Reviews and Dissemination
and the Cochrane Collaboration.

Twenty-eight databases (CDSR, DARE, HTA, NHS EED, INAHTA, NIHR Project Portfolio, GIN,
NGC, NICE Guidance, TRIP Guidelines, CADTH, PROSPERO, EuroScan, Embase, Medline,
Medline In-Process Citations & Daily Update, PubMed, PsycINFO, BIOSIS Citation Index,
CINAHL, SCI, AMED, CENTRAL, IACM, IACM Database of Clinical Studies and Case Reports,
NIH ClinicalTrials.gov, metaRegister of Controlled Trials, WHO ICTRP) were searched for
randomised controlled trials, relevant observational studies and previously published
systematic reviews and meta-analyses. The searches were carried out in April 2014 and
were not limited by language.

Randomised trials were included if they assessed any form of medical cannabis in people
with nausea and vomiting due to chemotherapy; HIV/AIDS (as appetizer); chronic pain;
spasticity due to multiple sclerosis or paraplegia; depression (as antidepressant); anxiety
disorder; sleep disorder; psychosis; glaucoma (reducing the intraocular pressure); or
movement disorders due to Tourette’s syndrome compared to usual care, placebo or no
treatment. For most populations inclusion was not restricted based on outcome. Only
studies in patients with HIV/AIDS that report data on outcomes related to appetite were
eligible; for patients with depression only studies that report data on outcomes related to
depression were eligible; and for patients with glaucoma, only studies that report data on
intraocular pressure were eligible. Cross-over trials were only included if they fulfilled the
following criteria that we considered to define a cross-over trial: included random treatment
orders and were balanced in design i.e. participants received the same number of
treatments. For populations for which no RCTs were available lower levels of evidence were
considered based on the following hierarchy: 1) observational studies with concurrent

Kleijnen Systematic Reviews Ltd 13



control groups; 2) observational studies with non-concurrent control groups; 3) uncontrolled
studies (such as case series) with at least 25 patients.

Titles and abstracts identified through electronic database and web searching were
independently screened by two reviewers. In order to minimise bias and errors, data
extraction and risk of bias assessment were performed independently by two reviewers.

Results of direct comparisons of relevant treatments were presented and supplemented by
narrative discussions of the study characteristics. Results of quantitative analysis and meta-
analysis were also presented following the guidance by the GRADE Working Group.

RESULTS

For the first objective (clinical effects), primary searches identified 15,786 hits of which 423
were considered potentially relevant and obtained as full text studies. Depression was the
only indication of interest for which no relevant RCTs were identified. Additional focused
searches were conducted to identify eligible non-randomised studies for this indication.
These searches did not find any potentially relevant studies even when going to the lowest
level of evidence specified as eligible for the review (uncontrolled studies with at least
25 patients). A total of 76 studies available as 147 reports were included in the review of
effectiveness.

The majority of the 76 included studies (6380 participants) evaluated nausea and vomiting
due to chemotherapy (28 studies), chronic pain (27 studies) and spasticity due to MS and
paraplegia (12 studies). All other patient categories were evaluated in less than five studies.
Thirty-two studies were parallel group studies (4397 participants) and 44 were cross-over
trials (1983). The parallel group trials generally enrolled greater number of participants than
the cross-over trials (median 70, range 13 to 657 in the parallel group trials; median 48,
range 6 to 214 in the cross-over trials). Many of the included studies were very old. Date of
publication ranged from 1975 to 2014 (median 2004) with 1/3 of trials published before
1990. Studies were conducted in wide range of countries. Twenty seven studies were
funded by the drug manufacturer, fifteen were mixed funded between industry and public
bodies, nineteen were funded by public bodies and fifteen did not provide information on
source of funding. Only four (5%) trials were judged at low risk of bias overall, 52 (68%) were
judged at high risk of bias, and 20 (26%) at unclear risk of bias.

Cannabis was evaluated in a variety of different forms. These included oral formulations of
cannabidiol (CBD), THC, THC/CBD, CT3, dronabinol, nabilone, or levonantradol;
intramuscular levonantradol; vaporised cannabis; smoked marijuana or THC; and
oromucosal spray of THC or nabiximols (a combination of THC/CBD). Of the 76 included
studies, 53 included a placebo control. A variety of active comparators were included in the
trials, with some including both active comparator and placebo. These included alizapride,
amisulpride, amitriptyline, chlorpromazine, dihydrocodeine, domperidone, hydroxyzine,
metoclopramide, megestrol acetate, ondansetron and prochlorperazine.
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For the second objective (adverse events), searches identified 5085 hits of which 70 were
considered potentially relevant and obtained as full text studies. Thirty-one studies
available as 46 reports were included. These studies on long-term adverse events amend
the data on short-term AEs reported in the studies included for objective 1 (clinical effects).

Nausea and vomiting due to chemotherapy

Twenty-eight studies (37 publications; 1772 participants) evaluated CBM for the treatment
of nausea and vomiting in adults and children undergoing chemotherapy. The studies
included patients with a variety of cancers. Some were restricted to single cancer types
such as testicular cancer or lung cancer, others included patients with a specific type of
cancer such as gastrointestinal or advanced gynaecological cancers, but most included
mixed cancers. Seven studies used a parallel group design (467 participants) and twenty
one (1305) were cross-over trials. None of the studies were rated as low risk of bias overall,
23 were judged at high risk of bias and five at unclear risk of bias. Therefore the results
should be interpreted with some caution.

Overall there was some evidence that CBM reduces nausea and vomiting and improves
appetite and functional status in patients receiving chemotherapy treatment for various
types of cancer. All studies reported beneficial effects on all outcomes assessed but these
did not reach statistical significance in all studies and some did report on the statistical
significance of their findings. There were only sufficient data to pool results for one
outcome, the number of patients showing a complete nausea and vomiting response. This
showed a significant beneficial effect of CBM compared to placebo (OR 3.44, 95% Cl 1.45,
8.15).

HIV/AIDS

Four studies (255 participants) evaluated CBM as a treatment for appetite stimulation in
patients with HIV/AIDS. Three RCTs used a parallel group design (243 participants) and one
(12 participants) was a cross-over trial. All studies were judged at high risk of bias.

There was some evidence that dronabinol is associated with an increase in weight compared
to placebo. More limited evidence suggested that it may also be associated with increased
appetite, greater % body fat, reduced nausea, and improved functional status. However,
these outcomes were mostly assessed in single studies and failed to reach statistical
significance. One trial evaluated marijuana and dronabinol, this study found significantly
greater weight gain with both forms of cannabis compared to placebo. An active
comparison study found that megestrol acetate was associated with greater weight gain
than dronabinol and that combining dronabinol with megestrol acetate did not lead to
additional weight gain.

Chronic pain

Twenty-seven studies (61 publications, 2439 participants) evaluated CBM as a treatment for
chronic pain. The conditions causing the chronic pain varied between studies and included
neuropathic pain (central, peripheral or not specified; 11 studies), cancer pain (three
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studies), diabetic peripheral neuropathy (3 studies), fiboromyalgia (2 studies), HIV associated
sensory neuropathy (2 studies), refractory pain due to MS or other neurological conditions
(1 study), rheumatoid arthritis (1 study), non-cancer pain (1 study), central pain (not
specified further; 1 study), musculoskeletal problems (1 study) and chemotherapy induced
pain (1 study). Fourteen studies were parallel group studies (1980 participants) and
fourteen used a cross-over design (459 participants). The risk of bias in the included studies
was variable. Only two were rated as low risk of bias for all domains while a further nine
were rated as unclear risk of bias.

Overall there was some evidence that CBM may reduce pain, there was less evidence for an
effect on other outcomes such as quality of life and global impression of change. Studies
generally suggested a beneficial effect of CBM on measures of pain but this did not reach
statistical significance in most individual studies. Summary estimates for outcomes where
there were sufficient data to permit pooling suggested a beneficial effect of cannabis on all
measures both dichotomous and continuous, e.g. 230% reduction in pain (OR 1.35, 95%-Cl
0.95 to 1.93). Dichotomous data suggested a significant beneficial effect of CBM on patient
global impression of change. There was some evidence to support this based on continuous
data but this was not consistent across trials. Sensitivity analyses that included cross-over
trials in the meta-analyses showed results consistent with those based on parallel group
trials alone.

Spasticity due to multiple sclerosis (MS) or paraplegia

Twelve studies (31 reports; 2213 participants) evaluated CBM as a treatment for spasticity
due to MS or paraplegia. Ten studies (2188 participants) included patients with MS and two
included patients with paraplegia (25 participants) caused by spinal cord injury. Eight RCTs
used a parallel group design (2091 participants) and four (122 participants) were cross-over
trials. The risk of bias in the included studies was variable. Only two, by the same author,
were rated as low risk of bias for all domains. A further five were rated as unclear risk of
bias.

Overall there was some evidence that CBM may improve spasticity and patient global
impression of change, there was less evidence for an effect on other outcomes such as
quality of life, mobility/disability and general disease specific symptoms. Studies generally
suggested a beneficial effect of CBM on measures of spasticity but this failed to reach
statistical significance in most studies. The summary estimate for the Ashworth scale based
on parallel group trials suggested a significant beneficial effect of CBM on spasticity (5
studies: WMD -0.14, 95%-Cl -0.27 to -0.01). Other measures of spasticity also suggested a
beneficial effect but did not reach statistical significance. Dichotomous data suggested a
significant beneficial effect of CBM on patient global impression of change; this was
supported by a further cross-over trial that provided continuous data for this outcome.
There were no clear differences between the different types of CBM evaluated in these
studies. Sensitivity analyses that included cross-over trials in the meta-analyses showed
results consistent with those based on parallel group trials alone.
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Depression

No studies evaluating cannabis for the treatment of depression fulfilled inclusion criteria for
the review. Additional searches were carried out for this population with lower levels of
evidence eligible for inclusion. These searches did not locate any eligible studies.

Five studies included for other sections of this review reported on depression as an outcome
measure. Four of these studies evaluated patients with chronic pain and one was
conducted in patients with MS. Three studies were parallel group trials and two were cross-
over trials. Two studies were rated as unclear risk of bias while the remaining three were
rated as high risk of bias.

There was no data available on the CBM for the treatment of depression. Studies included
for other sections of the review that reported on depression as an outcome found little
evidence of an effect of CBM on depression.

Anxiety

One parallel group trial evaluated patients with anxiety disorder. This study was conducted
in 24 patients with generalised social anxiety disorder in Brazil. Participants were
randomised to receive either cannabidiol or placebo before taking part in a simulated public
speaking test. The study was judged at high risk of bias.

The study reported a significant beneficial effect of cannabidiol compared to placebo on
change from before to during a simulated public speaking test on the anxiety factor of a
visual analogue mood scale (MD change from baseline -16.52, p-value 0.012). Additional
data on anxiety outcomes provided by three studies (two cross-over and one parallel group)
in patients with chronic pain also suggested a beneficial effect of CBM but these studies
were not restricted to patients with anxiety disorders.

Sleep disorder

Two studies evaluated patients with sleep disorders. One study enrolled patients with
obstructive sleep apnoea syndrome and one included patients with fiboromyalgia. One study
was judged at low risk of bias the other at high risk of bias.

One study reported a significant beneficial effect of nabilone on the sleep apnoea/hypopnea
index (MD change from baseline -19.64, p-value 0.018) but this should be interpreted with
some caution due to the methodological limitations associated with this study. The other
study in patients with sleep disorders was a cross-over trial in patients with fibromyalgia and
compared nabilone with amitriptyline. This suggested some beneficial effects of nabilone
on insomnia (MD change from baseline -3.25, 95%-Cl -5.26 to -1.24) but greater sleep
restfulness (MD change from baseline 0.48, 95%-Cl 0.01 to 0.95) with amitriptyline.

Nineteen studies included for other populations (chronic pain and MS) also evaluated sleep
as an outcome. Overall there was some evidence that CBM may improve sleep in these
patient groups. There were sufficient data to pool results for sleep quality (WMD -0.58, 95%
Cl -0.87 to -0.29) and sleep disturbance (WMD -0.26, 95% Cl -0.52 to 0.00), both suggested
significant beneficial effects in favour of cannabis.
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Psychosis

Two studies (9 reports, 71 participants) evaluated CBM as a treatment for psychosis. Both
studies were conducted in Germany by the same group. One was a parallel group study (42
participants) and the other used a cross-over design (29 participants). Information on the
cross-over trial was available only as conference abstracts. The two studies enrolled
patients with DSM-IV criteria of acute paranoid schizophrenia or schizophreniform psychosis
and 236 in the BPRS total score. Both trials evaluated cannabidol (max dose 600-
800mg/day); the parallel group study compared this to the active comparator Amisulpride
and the cross-over trial included a placebo control phase. The two studies were both rated
as high risk of bias.

The trials found no difference in outcomes between treatment groups (Mental health rated
by Brief Psychiatric Rating Scale and mood using PANSS).

Glaucoma

One cross-over trial (6 participants) evaluated CBM for the treatment of glaucoma. It
included patients with ocular hypertension or early open angle glaucoma, with a mild visual
defect in at least one eye. The study compared THC (5mg), cannabidiol (20mg), cannabidiol
(40mg) and placebo all in the form of an oromucosal spray and was judged at unclear risk of
bias.

This study found no evidence of an effect of CBM on intraocular pressure (MD at follow-up,
THC 5mg: -0.58, 95%-Cl -5.39 to 4.23; cannabidiol 20mg: 0.12, 95%-Cl -5.09 to 5.33;
cannabidiol 40mg: -0.25, 95%-Cl -5.23 to 4.73).

Movement disorders due to Tourette syndrome

Two small studies, one parallel group and one cross-over trial, suggested that THC capsules
may be associated with a significant improvement in tic severity, e.g. MD change from
baseline, TSSL-global score -9.08, 95%-Cl -12.87 to -5.29.

Adverse events

Sixty-two of the 76 studies included in the clinical effectiveness review provided data on
short term adverse events. We found no evidence for a difference in the effect of cannabis
on adverse events based on study design, population, comparator, method of cannabis
administration or duration of follow-up, and so analyses were conducted for all studies
combined. CBM was associated with a significantly greater risk of any AE, serious AE,
withdrawals due to AE, ear and labyrinth disorders, gastrointestinal disorders, general
disorders and administration site conditions, metabolism and nutrition disorders, psychiatric
disorders, renal and urinary disorders, asthenia, balance problems, confusion, diarrhoea,
disorientation, drowsiness, dry mouth, euphoria, fatigue, hallucination, nausea,
somnolence, and vomiting. Other AEs did not show significant differences between groups.

We included an additional 31 observational studies (46 reports) to investigate the effects of
cannabis on long term adverse events (cardiovascular disease, respiratory disease, cancer,
psychotic disorders, and suicide or suicidal ideation). All studies examined the relationship
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between recreational use of cannabis and the outcomes of interest; we did not find any
studies that specifically assessed medical cannabis use and long term AEs. All studies had
methodological weaknesses with none rated as low risk of bias and only four as moderate
risk of bias.

CONCLUSIONS

Based on an extensive and rigorous systematic review of the literature of clinical effects and
side effects of medical cannabis in ten populations which identified a total of 193 references
to 76 RCTs and 31 observational studies, use of medical cannabis might be warranted for
some medical conditions.

Medical cannabis showed statistically significant beneficial effects for the treatment of
nausea and vomiting due to chemotherapy, chronic pain, on spasticity due multiple sclerosis
(MS) or paraplegia, anxiety, sleep disorders, and movement disorders due to Tourette
syndrome. However, these results should be taken with some caution due to a very
heterogeneous set of included studies which also suffered from some potential risk of bias.

However, short-term side effects are relatively common and include serious adverse events.
Furthermore, long-term cannabis use is linked to psychosis. However, no other association
with long-term adverse events was found. Again, these findings might be restricted by
methodological limitations of the identified studies on short- and long-term adverse events.
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1. BACKGROUND

“Very few drugs, if any, have such a tangled history as a medicine. In fact, prejudice,
superstition, emotionalism, and even ideology have managed to lead cannabis to ups and
downs concerning both its therapeutic properties and its toxicological and dependence-
inducing effects.”

E. A. Carlini®

Cannabis is a generic term used for drugs produced from plants belonging to the genus
Cannabis. Cannabis Sativa is the only species of the genus Cannabis but is divided into two
subspecies: Cannabis Sativa and Cannabis Indica.” Drugs derived from these plants are
produced in three broad categories: marijuana (dried leaves and flowering top of the
plants), hashish (cannabis resin) and cannabis oil.®2 Cannabis is not a single drug — it consists
of over 400 chemicals, over 60 of which are cannabinoids. Cannabinoid is a collective name
for any compound, natural or synthetic, that can mimic the actions of plant-derived
cannabinoids or that have structures that closely resemble those of plant cannabinoids.’
They include three broad classes: endocannabinoids (produced naturally in the body by
humans and animals), phytocannabinoids (found in cannabisand some other plants),
and synthetic cannabinoids (manufactured chemically). The principal cannabinoid

%10 1t was first isolated and

component of cannabis is A’-tetrahydrocannabinol (A°-THC).
synthesised in the 1960s.° The A°-THC content of cannabis products varies according to the
specific plant and conditions in which it is grown and on the cannabis product. It typically

varies from around 5% in marijuana to 80% in hashish oil.™

A large number of other
biologically active cannabinoids have been identified. These include AB-THC, cannabidiol

(CBD), tetrahydrocannabivarin (THCV), and THC-acid (THCA).% '

Cannabinoids act mainly via two different receptors: the prevalent CB-1 receptor and the
CB-2 receptor. CB-1 is predominantly expressed on neurons, whilst CB-2 is predominantly
expressed on cells of the immune system. The expression of these receptors is the
biological basis for the medical use of cannabinoids in analgesia, as an anti-emetic and as an
anti-inflammatory. Cannabinoids can interact with other biological pathways leading to
complex physiological and pharmacological functions. Smoking and oral ingestion are the
common administration routes. Smoking results in rapid absorption and onset of

psychoactive effects. Ingestion leads to delayed onset and longer duration of actions.™>

Cannabis is one of the most popular recreational drugs - only tobacco, alcohol and caffeine
are more popular. It can result in an alteration to mood and a feeling of “high”. An
estimated 141 million people use cannabis worldwide — this is equivalent to 2.5% of the
world’s population.” A review of studies that have evaluated self-reported cannabis effects
found that frequently reported effects included relaxation, happiness/anti-depressant
(some reported depression), cognitive benefits, respiratory benefits, creativity, socialising,
sensory perception, improved sleep (some reported worse sleep), deeper thinking, laughter,
exaggeration of mood, slowing of time(some reported that it goes faster), increased
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appetite, increased or decreased concentration, increased or decreased talkativeness,
sexual pleasure, sexual arousal, floating sensation, sociability, drowsy, creativity, memory,
paranoia, anxiety, depression, dizziness, hallucinations/visions, and irritability.16 Cannabis
has also been associated with a number of short and long term adverse effects. Short term
effects of cannabis include a dry mouth, blurred vision, dizziness, dysphoria, depression,
ataxia, increased heart rate, paranoia, hallucinations, inability to discriminate or produce
time and distance intervals, decreased vigilance, decreased ability to inhibit responses, and

6, 8

decreased ability to perform arithmetic tasks. Potential long term effects include

developing cardiovascular or respiratory diseases or cancers, dependence and precipitating

psychotic disorders including Schizophrenia.® *” *®

Cannabis was included as a controlled drug in the United Nations Single Convention on
Narcotic Drugs in 196119, and the use of cannabis is illegal in most countries. However, in
many countries it has been decriminalised or possession of small quantities is often
unenforced. The only country in Europe in which possession is legal is the Netherlands.
Figure 1 shows an overview of the legal status of cannabis throughout the world.

FIGURE 1: LEGAL STATUS OF CANNABIS IN COUNTRIES ACROSS THE WORLD
Source: Wikipedia20
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In Switzerland, the production, culture, use and possession of cannabis is illegal and

punishable by three years in prison or a fine.?

Since September 2012 possession of less
than 10 grams of cannabis is no longer considered a criminal offence but is still punishable
by a 100 Swiss francs fine.”? On 1 January 2012, several cantons introduced a new
regulation which allowed private citizens to grow up to four hemp plants. However, this
was invalidated by the Federal Court in October 2012.2 The prevalence for cannabis

consumption in Switzerland was estimated at 31% in 1998.%

Medical cannabis (or medical marijuana) refers to the use of cannabis or cannabinoids as
medical therapy to treat disease or alleviate symptoms. There is evidence of the use of
cannabis for medical purposes going back to Early Egyptian times in the 16" century BC, in
China up to 4000 BC, India around 1000 years BC and in Europe around 450 BC.”> The pen-
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ts’ao ching the world’s oldest herbal book (a collection of descriptions of plants put together
for medicinal purposes), includes reference to cannabis as medicine for rheumatic pain,
intestinal constipation, disorders of the female reproductive system, and malaria amongst
others, this herbal book also contains the first reference to cannabis as a psychoactive
drug.”® In India the plant was used for a variety of functions including analgesia,
anticonvulsant, hypnotic, tranquiliser, antibiotic, anti-parasitic, antispasmodic, appetite
stimulant, diuretic, aphrodisiac or anphrodisiac, antitussive and expectorant. There are also
references to it being used by women during labour to strengthen contractions and relieve
pain.26 Cannabis also has historical religious associations in countries such as India and
Tibet. There are some reports of European physicians using cannabis from the early 19"
century but the main introduction to Western medicine was through the works of William
O’Shaughnessy, an Irish physician, who wrote a paper entitled “On the preparations of the
Indian hemp or gunjah” which describes successful experiments using cannabis to treat
rheumatism, convulsions, and muscular spasms of tetanus and rabies.?’

Cannabinoid based medicine (CBM) can be administered orally, sublingually, smoked,
inhaled, mixed with food, under the tongue as a tincture, made into tea, or administered
topically. It can be taken in herbal form, extracted naturally from the plant, gained by
isomerisation of cannabidol, or manufactured synthetically.*? Prescribed CBMs include
dronabinol gelatine capsules (brand name Marinol® since 1986, Abbott Products Inc.),
nabilone capsules (brand name Cesamet® since 1981, Valeant Pharmaceutical
International), and the sublingually administered oromucosal spray nabiximols (brand name
Sativex® since 2005, GW Pharmaceuticals, UK , and partners).'> The patent has expired on
Marinol® and Cesamet® and generic versions are now available (Watson Pharmaceuticals
and Pharmascience Inc respectively). Generic THC is also available, in Germany this is
supplied by two companies (THC Pharm GmbH and Bionorica Ethics), allowing pharmacies to
produce capsules and solutions which can be taken orally or inhaled using a vaporiser.
Some countries have legalised medicinal-grade cannabis to chronically ill patients. Canada
and the Netherlands have government run programmes where specialised companies
supply quality controlled herbal cannabis.®® These programmes have been running since
2001 and 2003 respectively. In the US around a third of states have introduced laws to
permit the medical use of cannabis; other countries have similar laws. The Dutch
programme offers pharmaceutical grade cannabis in the form of dried female flowers
(Cannabis Flos) which patients are advised to administer by preparing as a tea or using a
cannabis vaporiser. Prescriptions are available to patients with multiple sclerosis, cancer,
HIV/AIDS, chronic pain, therapy-resistant glaucoma, and Tourette’s syndrome, with costs
now increasingly reimbursed by health insurance companies.28 Israel and the Czech
Republic are setting up similar programmes and Italy, Finland and Germany are importing
products from the Dutch programme. In a recent decision, a court in Cologne allowed
chronically ill patients to grow cannabis if all other treatment options have been used.
However, this decision only affects three patients and the wider impact remains to be
seen.” A large international survey of 953 participants in 31 countries found that smoking
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marijuana was the most common mode of administration of CBM (tried by 95% of
participants). A large proportion of respondents (87%) had also used herbal cannabis in
foods, baked goods, or tinctures, but much smaller numbers had used the licenced
medications dronabinol (11%), nabilone (2%) or nabixmols (1%). Around 5% had experience
of topical use of CBM. The preferred method of intake was a herbal CBM in 97% of cases.*?

Common conditions for which CBM may be indicated include chemotherapy-induced nausea
and vomiting, as an appetite stimulant for AIDS and cancer patients, chronic pain, and
spasticity in multiple sclerosis. The survey of 953 CBM users found that the most common
primary conditions for which CBMs were used were back pain (12%), sleeping disorder
(7%), depression (7%), pain resulting from injury or accident (6%), and multiple sclerosis
(4%).*>  Similar results were found in an analysis of 1,655 applicants presenting to a
marijuana specialty practice in California which found that the most common conditions
were back pain (26%), sleep disorders (21%), anxiety (19%), arthritis (18%), muscle spasm
(12%), and migraine (9%).%° Other conditions for which CBMs were used in either survey
included ADHD/hyperactivity, allergy, anxiety, asthma, autism, bipolar disorder, cancer,
alcohol/opiate dependency, dysmenorrhea, endometriosis, epilepsy, fibromyalgia,
gastrointestinal disorders, glaucoma, hepatitis, HIV/AIDS, irritable bowel disease,
migraine/headache, neuropathy, post-traumatic stress disorder, seizures, and spinal cord
injury. The main symptoms for which relief was sought in the international survey included
chronic pain (29%), anxiety (18%), loss of appetite and/or weight (11%), depression (5%),
and insomnia or sleeping disorder (5%). The Californian study reported on any symptom
for which relief was sought. This study found that commonly reported reasons for taking
CBM were pain (83%), to improve sleep (71%), for relaxation (56%), spasms (41%),
headache (41%), anxiety (38%), and to increase appetite. Other symptoms included
breathing problems, chronic inflammation, cramps, diarrhoea, lack of energy, general
malaise, hyperactivity, inner unrest, irritability, itching, nausea or vomiting, panic, spasms,

12,30 A smaller survey of 128 patients in German speaking countries

and spasticity.
(Germany, Austria and Switzerland) found that the most common indications for medicinal
cannabis use were depression (12%), multiple sclerosis (11%), HIV (9%), migraine (7%),
asthma (6%), back pain (5%), hepatitis C (5%) and sleep disorders (5%). Most patients used
natural cannabis products, only five patients used a prescription based formulation

(Marionol®).3!

A large number of systematic reviews have examined the effectiveness of CBMs for the

treatment of a variety of conditions including chronic pain (non-cancer, cancer pain,

neuropathic pain, multiple sclerosis related, mixed),3*

41-43

symptoms associated with multiple

nausea and vomiting (palliative care
44-47

sclerosis (spasticity and bladder dysfunction),
patients, cancer patients, chemotherapy patients, and mixed), Tourette’s syndrome,®®
epilepsy,49 dementia,”® HIV/AIDS patients51 post-traumatic stress disorder,”> and one
general review of medicinal use of marijuana.”® There are also systematic reviews focussing

specifically on the adverse effects of cannabis use — one on adverse effects in general® and
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one on schizophrenia.”> None of these reviews are up to date — the most recent search date
was September 2013 in a review of cannabinoids for epilepsy.* Latest search dates for the
other reviews ranged from 1999-2012. All except one of the reviews focused on a narrow
clinical area. There is therefore a need for an up to date systematic review to evaluate the
effectiveness and adverse events of CBMs in a range of conditions.
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2. OBJECTIVES OF THE PROJECT

To conduct a systematic review, supported by GRADE summaries, of the evidence for the
effects and adverse events of medical cannabis.
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3. RESEARCH QUESTIONS

1. What are the clinical effects of medical cannabis in people with: nausea and
vomiting due to chemotherapy; HIV/AIDS (as appetizer); chronic pain; spasticity due
to multiple sclerosis or paraplegia; depression (as antidepressant); anxiety disorder;
sleep disorder; psychosis; glaucoma (reducing the intraocular pressure); or
movement disorders due to Tourette’s syndrome?

2. What are the adverse events associated with medical cannabis?
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4, METHODS

4.1 LITERATURE SEARCHES
Literature searches were undertaken to identify relevant studies on the use of cannabis and
cannabinoid derivatives as medical treatment for a number of indications. Search methods

followed best practice standards in systematic reviews.>® >’

The search strategies combined
relevant search terms comprising indexed keywords (e.g. Medical Subject Headings (MeSH)
and EMTREE terms) and free text terms appearing in the titles and/or abstracts of database
records. Search terms were identified through discussion between the review team, by
scanning background literature and ‘key articles’ already known to the review team, and by
browsing database thesauri. The searches were not limited by language, date or publication
status (unpublished or published), and were conducted in three phases to identify existing
systematic reviews, protocols, health technology assessments (HTAs) and economic
evaluations; clinical effectiveness of medicinal cannabis use; and adverse events resulting

from medicinal cannabis use.

4.1.1 Rapid appraisal of systematic reviews, protocols and health technology assessments
A full rapid appraisal was conducted to retrieve existing systematic reviews, protocols,
HTAs, economic evaluations, guidance and guidelines relating to the use of cannabis and
cannabinoid derivatives in a therapeutic context.

The following databases were searched from inception to the March/April 2014:

. Cochrane Database of Systematic Reviews (CDSR) (Wiley Online Library): issue 3/July
2014

. Database of Abstracts of Reviews of Effects (DARE) (Wiley Online Library): issue
1/January 2014

J Health Technology Assessment database (HTA) (Wiley Online Library): issue
1/January 2014

. NHS Economic Evaluations Database (NHS EED) (Wiley Online Library): issue
1/January 2014

J International Network of Agencies for Health Technology Assessment (INAHTA)
(Internet) (http://www.inahta.org/): up to 2014/03/25

. NIHR Project Portfolio (Internet) (http://www.nets.nihr.ac.uk/projects/): up to
2014/03/25

o International Guidelines Network Library (GIN) (Internet) (http://www.g-i-n.net/):
2000-2014/03/25

. National Guidelines Clearinghouse (Internet) (http://www.guideline.gov/): up to
2014/03/25

. NICE Guidance (National Institute for Health and Care Excellence) (Internet)
(http://guidance.nice.org.uk/): up to 2014/03/25

. TRIP - Guidelines (Internet) (http://www.tripdatabase.com/): up to 2014/03/25
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. Canadian Agency for Drugs and Technologies in Health (CADTH) (Internet)
(http://www.cadth.ca/): up to 2014/03/25

J PROSPERO (International Prospective Register of Systematic Reviews) (Internet)
(http://www.crd.york.ac.uk/PROSPERQ/): up to 2014/04/08
. International Information Network on New and Emerging Health Technologies

(EuroScan) (Internet) (http://www.euroscan.org.uk/): up to 2014/04/08

4.1.2 Clinical effectiveness of medicinal cannabis

Where appropriate, database-specific objectively-derived randomised controlled trials
filters, such as Wong 2006, >8
randomised trials were found for depression, so additional searches for observational

were applied to limit the searches to retrieve RCTs. No

studies were carried out for this indication.

The following databases were searched from inception to the April 2014:

. Embase (OvidSP): 1974-2014/wk 14

o Medline (OvidSP): 1946-2014/Mar wk 4

o Medline In-Process Citations & Daily Update (OvidSP): up to 2014/04/04

. PubMed (NLM) (Internet) (http://www.ncbi.nlm.nih.gov/pubmed): up to
2014/04/14

o PsycINFO (OvidSP): 1806-2014/Apr wk 1

. BIOSIS Citation Index (Web of Science): 1926-2014/04/11

U CINAHL (Cumulative Index to Nursing and Allied Health Literature) (EBSCO): 1981-
2014/04/14

. Science Citation Index (SCI) (Web of Science): 1900-2014/04/15

. AMED (ProQuest): 1985-2014//04/07

. Cochrane Central Register of Controlled Trials (CENTRAL) (Wiley Online Library): issue

3/March 2014

Supplementary searches were conducted to identify grey literature, and completed and
ongoing trials in the following resources:

U International Association for Cannabinoid Medicines (IACM) (Internet)
(http://www.cannabis-med.org/): up to 2014/04/07

° IACM Database of Clinical Studies and Case Reports (Internet) (http://www.cannabis-
med.org/studies/study.php): up to 2014/04/04

° NIH ClinicalTrials.gov (Internet) (http://www.clinicaltrials.gov): up to 2014/04/07

o metaRegister of Controlled Trials (Internet) (http://www.controlled-trials.com): up to
2014/04/07

° WHO International Clinical Trials Registry Platform (ICTRP) (Internet)

(http://www.who.int/ictrp/en): up to 2014/04/07

Full search strategies and results are presented in Appendix 1.
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4.1.3 Adverse events from medicinal cannabis use

Further focussed adverse events (AEs) searches were necessary following screening of the
clinical effectiveness search results. Where further information was required, topic-specific
searches were conducted: cardiovascular/respiratory disease, cancer, dependence, and
psychotic disorder/schizophrenia. Each search strategy was tailored to each resource
searched, combining cannabis search terms with search terms for each of the indications
listed above. In addition, a study design search filter for cohort and case-control studies
was included. The searches were not limited by language, date or publication status
(unpublished or published).

The following databases and resources were searched for AEs:

o Embase (OvidSP): 1974-2014/wk 31

o Medline (OvidSP): 1946-2014/July wk 5

. Medline In-Process Citations & Daily Update (OvidSP): up to 2014/08/06

. PubMed (NLM) (Internet) (http://www.ncbi.nlm.nih.gov/pubmed): up to 2014/08/07

. PsycINFO (OvidSP): 1806-2014/July wk 5

° BIOSIS Citation Index (Web of Science): 1926-2014/08/07

U CINAHL (Cumulative Index to Nursing and Allied Health Literature) (EBSCO): 1981-
2014/08/07

. Science Citation Index (SCI) (Web of Science): 1900-2014/08/07

4.1.4 Handling of citations

As a number of databases were searched, there was some degree of duplication. In order to
manage this issue, the titles and abstracts of bibliographic records were downloaded and
imported into EndNote reference management software and duplicate records removed.
Rigorous records were maintained as part of the searching process. Individual records within
the Endnote reference libraries were tagged with searching information, such as searcher,
date searched, database host, database searched, strategy name and iteration, theme or
search question. This enables the information specialist to track the origin of each individual
database record, and its progress through the screening and review process.

4.1.5 Quality assurance within the search process
For all searches undertaken by Kleijnen Systematic Reviews Information team, the main
Embase strategy for each set of searches is independently peer reviewed by a second
Information Specialist, using the CADTH checklist. >9

4.2 INCLUSION CRITERIA
Studies that fulfilled the following criteria were eligible for inclusion:

4.2.1 Review of clinical effectiveness:

Population

People with any of the following conditions:
1) Nausea and vomiting due to chemotherapy
2) HIV/AIDS
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3) Chronic pain (e.g. neuropathic pain, migraine, back pain)
4) Spasticity due to multiple sclerosis or paraplegia

5) Depression

6) Anxiety disorder

7) Sleep disorder

8) Psychosis

9) Glaucoma

10) Movement disorders due to Tourette syndrome

Intervention
Any form of cannabis for medical use.

Comparators
Usual care, placebo or no treatment.

Outcomes
For most populations inclusion was not restricted based on outcome.

Only studies in patients with HIV/AIDS that reported data on outcomes related to appetite
were eligible; for patients with depression only studies that reported data on outcomes
related to depression were eligible; and for patients with glaucoma, only studies that
reported data on intraocular pressure were eligible.

Study designs

Randomised controlled trials (RCTs), including randomised cross-over trials. Cross-over
trials were only included if they fulfilled the following criteria that we considered to define a
cross-over trial: included random treatment orders and were balanced in design i.e.
participants received the same number of treatments. For populations for which no RCTs
were available lower levels of evidence were considered based on the following hierarchy:

1) Observational studies with concurrent control groups

2) Observational studies with non-concurrent control groups

3) Uncontrolled studies (such as case series) with at least 25 patients
4.2.2 Review of adverse events:
All studies included for objective 1 (review of clinical effectiveness) contributed data on
short term adverse events to the review of adverse events. Long term adverse events of
interest included developing cardiovascular or respiratory diseases or cancers, dependence,
precipitating psychotic disorders including schizophrenia. Data on long term adverse event

were not available from the studies included for objective 1. We therefore included lower
levels of evidence for these outcomes according to the following hierarchy:

1) Observational studies with concurrent control groups

2) Observational studies with non-concurrent control groups
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3) Uncontrolled studies (such as case series) with at least 25 patients

For both review objectives, we had planned that any high quality systematic reviews (rated
low risk of bias on all ROBIS domains ®° that fulfilled all review inclusion criteria and included
all relevant studies for any single population would have been included. However, none of
the identified reviews fulfilled these criteria and so all identified systematic reviews were
used as sources of potentially relevant studies.

4.3 METHODS OF STUDY SELECTION, DATA EXTRACTION AND QUALITY ASSESSMENT

4.3.1 Study selection

Titles and abstracts identified through electronic database and web searching were
independently screened by two reviewers. We employed a two stage process to screen
titles and abstracts. In the initial phase reviewers independently screened the full search
results and selected any study that appeared to be an RCT or SR that reported on the
effectiveness or adverse events of CBM in any patient group. A second mapping phase, also
conducted independently by two reviewers, was then used to code the selected studies
according to the population. Full text copies were obtained for all references relating to
one or more of the populations specified in the inclusion criteria. These were then
independently examined in detail by two reviewers in order to determine whether they
met the criteria for inclusion in the review. All papers excluded at this second stage of the
screening process were documented along with the reasons for exclusion (Appendix 2).
Discrepancies between reviewers were resolved through discussion or the intervention of a
third reviewer.

4.3.2 Data extraction

Data were extracted using standardised data extraction forms developed in Microsoft
Access 2010 (Appendix 2). Data extraction forms were piloted on a small sample of papers
and adapted as necessary. In order to minimise bias and errors, data extraction was
performed independently by two reviewers.

We extracted baseline data on the following variables: funding sources (public, industry,
mixed), study design, recruitment dates, patient category (nausea and vomiting due to
chemotherapy, HIV/AIDS, chronic pain, spasticity due to multiple sclerosis or paraplegia,
depression, anxiety disorder, sleep disorder, psychosis, glaucoma, movement disorders due
to Tourette syndrome), inclusion and exclusion criteria, age, sex, ethnicity, weight, disease
severity, disease duration, concomitant medication, previous medication, comorbidities,
previous drug or tobacco use, previous cannabis use, study duration and withdrawals. We
extracted results for the following outcomes:

1. Patient relevant/disease specific outcomes: nausea and/or vomiting, appetite,
weight, pain, sleep, depression, anxiety, spasticity, psychosis, eye pressure, tic
severity, balance and falls.

2. Activities of daily living
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3. Quality of life and global impression of change

4. Adverse events (AEs): number of patients with at least one AE, withdrawals due to
AEs, serious AEs, MedDRA high level group terms®? (reproductive system and breast
disorders; skin and subcutaneous tissue disorders; other body systems; ear and
labyrinth disorders; blood disorders; injury, poisoning & procedural complications;
metabolism & nutrition disorders; neoplasms, benign, malignant & unspecified;
renal & urinary disorders; hepatobiliary disorders; investigations; mental status
change; cardiac disorders; general disorders and administration site conditions;
psychiatric  disorders; respiratory, thoracic and mediastinal disorders;
gastrointestinal disorders; infections and infestations; musculoskeletal and
connective tissues disorders; nervous system disorders) and specific adverse events
(anxiety, asthenia (weakness), balance, confusion, death, depression, diarrhoea,
disorientation, dizziness, dry mouth, dyspnoea, euphoria, fatigue, hallucinations,
nausea, paranoia, psychosis, seizures, somnolence/drowsiness, vomiting)

We extracted dichotomous data as number of patients with events and/or number of
events and total number of patients in each treatment arm. For categorical data, we
extracted details on the categories assessed, the total number of patients in each treatment
arm and the number of patients in each outcome category. For continuous data we
extracted means/medians together with ranges, standard deviations (SD), standard errors
(SE) and/or confidence intervals (Cls) for the outcome at baseline, follow-up and for change
from baseline in each treatment group. For all types of data, summary effect estimates
together with 95% Cls and p-values for comparisons between groups together with details
on the methods of analysis, any variables controlled for in the analysis and the test statistic
were extracted.

For cross-over trials, we developed a hierarchy of the type of data to be extracted. This is
because cross-over trials rarely reported data in the appropriate format using the
appropriate analysis for studies of this design. Ideally, for continuous data we extracted the
mean and associated measure of variance (SD, SE or Cl) or p-value for between group
differences based on a paired analysis, if this was not available we extracted continuous
data in the standard format for the whole trial (periods 1 and 2 combined) and for period 1
only, if reported. For dichotomous data, our preferred data format was data to populate a
2x2 table for cross-over trials that would allow calculation of a Mantel-Haenszel OR, °
alternatively we selected a summary effect estimate (OR or RR) with associated measure of
variance (SE or Cl) and p-value based on paired analysis (e.g. McNemar’s test), if these were
not available we extracted dichotomous data in the standard format for the whole trial and
for period 1 only, if reported.
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Any additional outcomes, including adverse events, reported in the studies but not specified
as outcomes to extract for this review were listed but numerical results were not extracted.
If data were reported for multiple time points we only extracted data for the time point
defined as the “primary analysis”. If this was not defined we selected the latest time point
with the most complete data. We extracted data for the most complete population
available i.e. we extracted intention to treat (ITT) data or modified ITT data in preference to
per-protocol analysis. For trials with multiple treatment arms we extracted data for each
treatment compared to the CBM,; i.e. if there was an active comparator and placebo arm we
did not extract data comparing the active comparator to placebo but for the CBM vs
placebo, and CBM vs active comparator.

We used all sources available to extract data so if a study was available as a full journal
article, abstract and clinical trial registry entry we used data from all three. We selected the
journal article as the primary publication as this had been peer-reviewed i.e. if there were
any discrepancies between the data reported in the journal article and the trial registry
entry or study abstract we selected the data from the journal article.

4.3.3 Quality assessment

RCTs were assessed for methodological quality using the Cochrane Risk of Bias tool
(Appendix 3b).%* This includes items covering selection bias (random sequence generation
and allocation concealment), performance bias (participant blinding), detection bias
(blinding of outcome assessors) attrition bias (incomplete outcome data), and reporting bias
(selective reporting).

We used the new Cochrane risk of bias tool for non-randomised studies (ACROBAT-NRS) to
assess the risk of bias in observational studies.®® This is currently under development and
we contributed to the piloting of this tool. It includes domains covering bias due to
confounding, bias in the selection of participants into the study, bias due to departures from
intended interventions, bias due to missing data, bias in taking measurements, and bias in
selection of the reported result.

For both tools, if at least one of the domains was rated as “high” the study was considered
at high risk of bias, if all domains were judged as “low” the trial was considered at low risk of
bias, otherwise the trial was considered at “unclear” risk of bias. The risk of bias assessment
was conducted as part of the data extraction process. Detailed guidance on how to assess
trials for risk of bias specific to this review is provided in Appendix 3.

4.4 ANALYSIS

4.4.1 Narrative synthesis methods

A narrative summary of the included studies was presented. This included a summary of
the characteristics (e.g. study aim, study design, population size, geographical location,
year, baseline population characteristics, outcome definition and assessments). Where data
were considered too heterogeneous to pool, or not reported in a format suitable for pooling
(e.g. data reported as medians), we employed a narrative synthesis. This involved the use of
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descriptive text and tables to summarise data in order to allow the reader to consider
outcomes in the light of differences in study designs and potential sources of bias for each
of the studies being reviewed. Studies were grouped according to patient category (nausea
and vomiting due to chemotherapy, HIV/AIDS, chronic pain, spasticity due to multiple
sclerosis or paraplegia, depression, anxiety disorder, sleep disorder, psychosis, glaucoma,
movement disorders due to Tourette syndrome), the results of the studies (range and size
of the associations reported) were summarised, and the most important characteristics of
the included studies were described. A detailed commentary on the results of the risk of
bias assessment, including the major methodological problems or biases that affected the
studies, was included.

4.4.2 Quantitative analysis and meta-analysis methods

For dichotomous data we calculated the odds ratio (OR) for each trial with the associated
95% confidence intervals (Cls). For continuous data, where sufficient information was
reported, we calculated the mean difference between groups, either at follow-up or in
change from baseline, and associated 95% Cls. For multi-arm studies, we compared results
for each treatment compared to the CBM.

Where sufficient studies assessed similar populations and outcomes, a formal meta-analysis
was used to estimate summary measures of effect. We anticipated that systematic
differences between studies (heterogeneity) would be likely. Therefore, the random-effects
model was used to calculate summary estimates. Heterogeneity was investigated visually
using forest plots and statistically using the 1> and Q statistics.®> For continuous outcomes,
we selected mean difference in change from baseline if available. If this was not reported
and could not be calculated from available data then we used the mean difference at follow-
up. In order to avoid double counting we selected a single data set from each study to
contribute to meta-analyses. For studies evaluating multiple interventions we selected the
intervention or dose that most similar to other interventions being evaluated in that meta-
analysis.

We had planned to formally investigate heterogeneity using meta-regression, however,
there were insufficient data for any single outcome to perform such analyses.

Small study effects (publication bias) was assessed using a modified linear regression test
for funnel plot asymmetry as recommended by Harbord et al (2005) where there were
sufficient numbers of trials (i.e. six trials).®®

Statistical analyses were performed using Stata (version 10) and the MetaXL add on for
Microsoft Excel.

4.5 GRADE FRAMEWORK
GRADE presents a systematic and transparent framework for clarifying questions,
determining the outcomes of interest, summarising the evidence that addresses a question,

67-69

and moving from the evidence to a recommendation or decision. It rates the quality of

a complete body of evidence for a specific outcome in a specific population. The quality of
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evidence was assessed for risk of bias, publication bias, imprecision, inconsistency,
indirectness, magnitude of effect, dose-response gradient and the effects of any
confounding.

Risk of bias describes any limitations in the design and execution of a collection of studies,
for example failure to properly randomise the participants, failure to blind participants and
investigators or selective reporting of outcomes (see section on Quality assessment).

Publication bias is a measure of the degree to which the available published data are
skewed by selective publication of trials dependent on their results, e.g. positive trials are
more likely to be published than those with negative results (see section on Analysis).

Imprecision assesses the degree to which random error influences the interpretation of the
results.

Inconsistency captures the degree of heterogeneity between studies in terms of their PICO
elements, i.e. how comparable are the studies to each other (see section on Analysis).

The remaining GRADE criteria can be used to rate up the quality of evidence if there is a very
large effect of intervention, if there is evidence of a dose response or if the effects of any
confounding would reduce rather than increase any observed effects.

Each of the GRADE criteria was described in detail in a series of papers published by the

70 Appendix 4a presents GRADE definitions, categories, and factors

GRADE working group.
affecting the quality of evidence. GRADE is currently the most widely accepted and used
framework for developing guidelines. More than 50 organisations worldwide, many highly

influential, have endorsed the framework (http://www.gradeworkinggroup.org/).

We developed GRADE evidence profiles and summary of findings tables to summarise the
evidence and rate the quality of evidence separately for each population (nausea and
vomiting due to chemotherapy, HIV/AIDS, chronic pain, spasticity due to multiple sclerosis
or paraplegia, depression, anxiety disorder, sleep disorder, psychosis, glaucoma, movement
disorders due to Tourette syndrome).

Summary of findings tables are presented at the end of the relevant results section while
evidence profiles are presented in Appendix 10. Both present relevant results from parallel
group studies.
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5. RESULTS

The primary searches for objective 1 identified 15,786 hits of which 423 were considered
potentially relevant and obtained as full text studies. Depression was the only indication of
interest for which no relevant RCTs were identified. Additional focused searches were
conducted to identify eligible non-randomised studies for this indication. These searches
did not find any potentially relevant studies even when going to the lowest level of evidence
specified as eligible for the review (uncontrolled studies with at least 25 patients). We also
conducted additional searches to identify studies on the long term adverse events
associated with cannabis use. These searches identified 5085 of which 70 were considered
potentially relevant and obtained as full text studies. Full details of the search strategies
used are available in Appendix 1. In total we screened 21 846 titles and abstracts and
retrieved 493 full text studies.

A total of 76 studies available as 147 reports were included in the review of effectiveness
(objective 1) and 31 studies available as 46 reports were included in the review of long-term
adverse events (objective 2). Most studies included for objective 1 also reported data on
short-term adverse events and so were also included for objective 2. A further 42 studies
(44 reports) appeared to fulfil the inclusion criteria but these were available only as trial
registry entries and reports of results of these studies were not found. Details of these
studies are reported in Appendix 2. We also identified 42 SRs (45 publications). We had
specified that if high quality systematic reviews were identified for any of the patient groups
of interest that fulfilled all inclusion criteria for the review and included all relevant studies
then these would be eligible for inclusion. None of the SRs identified by the searches
fulfilled these criteria and so identified SRs were used as a source of relevant studies.

Figure 2 summarises the flow of studies through the review process. Details of the 207
papers excluded after full text screening are listed in appendix 3 alongside the reason for
exclusion. We were unable to obtain seven reports, details of these are provided in
appendix 4.
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FIGURE 2: FLOW OF STUDIES (NUMBER OF REPORTS) THROUGH THE REVIEW PROCESS

SEARCHES

RCT searches:

TITLE AND ABSTRACTS SCREENED
Number of records after de-duplication: 21 846

15 786 records

Depression searches: 975 records
Adverse events searches: 5085

TITLE/ABSTRACT SCREENING

A4

EXCLUDED RECORDS
(title/abstracts)
TOTAL: 21 353

A

4

FULL PAPERS/REPORTS ASSESSED

TOTAL: 493 records assessed

FULL PAPER/REPORT SCREENING

Results not yet available
(Appendix 2)
41 (44 reports) trial registry entries

A

SRs (used as source of studies)
42 (45 reports)

A

EXCLUDED RECORDS (Appendix 3):
211 records
Background paper: 10
Unobtainable: 7
Duplicate records: 6
Not primary study or SR: 36
Primary study but not an RCT, SR or AE: 31
Did not evaluate cannabis: 5
Inappropriate control: 13
Evaluated treatment withdrawal: 17
No outcomes of interest: 42
Inappropriate population: 12
Terminated before results available: 5
Cross-over; not balanced design: 11
No results data: 16

INCLUDED STUDIES WITH RESULTS
76 RCTs (147 reports) + 31 observational (46 reports)

NS

N&V due to HIV/AIDS Chronic Pain Spasticity Depression Anxiety
chemotherapy 4 (4 reports) 27 due to MS or 0 Disorder
28 (37 reports) (61 reports) paraplegia 1

12 (1 report)
vd (31 reports)
rd 4 v " 4

Sleep Psychosis Glaucoma Movement Long term
Disorder 2 1 disorders due to adverse events
2 (5 reports) (9 reports) (1 report) Tourette 31 observational

syndrome (46 reports)

2 (4 reports)

NRS: non-randomised study; RCT: randomised controlled trial; SR: systematic review; N&V: nausea and vomiting. NB single

papers could be included in multiple categories e.g. a study in MS patients could be included for MS, pain and sleep

Kleijnen Systematic Reviews Ltd

37




5.1 CLINICAL EFFECTIVENESS REVIEW

5.1.1 Overview of included studies

The majority of the 76 included studies (6,380 participants) evaluated nausea and vomiting
due to chemotherapy (28 studies), chronic pain (27 studies) and spasticity due to MS and
paraplegia (12 studies). All other patient categories were evaluated in less than five studies.
Thirty-two studies were parallel group studies (4,397 participants) and 44 were cross-over
trials (1,983). The parallel group trials generally enrolled greater number of participants
than the cross-over trials (median 70, range 13 to 657 in the parallel group trials; median 48,
range 6 to 214 in the cross-over trials). Many of the included studies were very old. Date of
publication ranged from 1975 to 2014 (median 2004) with one third of trials published
before 1990. Studies were conducted in wide range of countries including Austria, Belgium,
Brazil, Canada, Czech Republic, Denmark, Ireland, Finland, France, Germany, Netherlands,
Romania, Spain, Switzerland, UK, and USA. Twenty-seven studies were funded by the drug
manufacturer, 15 were mixed funded between industry and public bodies, 19 were funded
by public bodies and 15 did not provided information on source of funding. Seven studies

L7178 311 other studies were available as full

were available only as conference abstracts;
reports, some including multiple publications including full results available as trial registry
entries. Nineteen studies were multi-centre trials, 17 of these were parallel group trials*™

7789 %, 91 Sample sizes in these studies tended to be larger

and two were cross-over trials.
than in the single group studies (median 177, range 52-657 in the multi-centre studies;
median 35, range 6-152). The majority of the studies were restricted to adults but two of

the studies® %

that evaluated CBM for nausea and vomiting due to chemotherapy were
conducted in children and a further study also included children.®* Duration of follow-up
ranged from 1.47 hours in a study of anxiety95 to 15 weeks in a study of chronic pain.81 Full
baseline details of all included studies are provided in Appendix 5, full results are provided
in Appendix 7. The included studies used a wide variety of outcomes to measure the effects
of CBM. On some a low score indicates a good outcome while on others this indicates a bad
outcome, this can make results difficult to interpret. To facilitate interpretation of results,
we have provided an overview of the outcome measures used in the included studies
including the scale on which these are measures and whether a positive mean difference

favours CBM or control (Appendix 9).

5.1.2 Overview of interventions evaluated in included studies

The interventions evaluated by the included trials are summarised in Table 1, full details are
provided in Appendix 6. Cannabis was evaluated in a variety of different forms. These
included oral formulations of cannabidiol (CBD), THC, THC/CBD, CT3, dronabinol, nabilone,
or levonantradol; intramuscular levonantradol; vaporised cannabis; smoked marijuana or
THC; and oromucosal spray of THC or nabiximols (a combination of THC/CBD). Of the 76
included studies, 53 included a placebo control. A variety of active comparators were
included in the trials, with some including both active comparator and placebo. These
included alizapride, amisulpride, amitriptyline, chlorpromazine, dihydrocodeine,
domperidone, hydroxyzine, metoclopramide, megestrol acetate, ondansetron and
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prochlorperazine. Active comparators were generally only evaluated in single trials, the

exception was prochlorperazine which was evaluated in 15 of the nausea and vomiting due

to chemotherapy trials. Most trials included only two treatment arms comparing CBM to

placebo or active comparison. Some trials included multiple treatment arms comparing

CBM to active comparison and placebo, comparing more than one different from of CBM to

placebo or comparing different doses of the same form of CBM to placebo. One study

included five treatment arms comparing four different doses of THC to placebo.*®

TABLE 1: INTERVENTION EVALUATED BY THE STUDIES INCLUDED IN THE REVIEW

Intervention

| Administration Method | Number of studies

CBM

Cannabidiol (CBD) Capsules (oral) 4
THC Capsules (oral) 10
THC/CBD Capsules (oral) 4
CT3 Capsules (oral) 1
Dronabinol (Marinol) Capsules (oral) 13
Nabilone (Cesamet) Capsules (oral) 19
Levonantradol Capsules (oral) 1
Cannabis Vaporised 1
Marijuana Smoked 1
THC Smoked 5
Levonantradol IM 3
Nabiximols (Sativex) Oromuscosal spray 17
THC Oromuscosal spray 6
Combination interventions

Dronabinol (Marinol) + megestrol acetate | Capsules (oral) 1
Dronabinol (Marinol) + ondansetron Capsules (oral) 1
Dronabinol (Marinol) + prochlorperazine | Capsules (oral) 1
Comparator interventions

Alizapride Capsules (oral) 1
Amisulpride Capsules (oral) 1
Amitriptyline Capsules (oral) 1
Chlorpromazine IM 2
Dihydrocodeine Capsules (oral) 1
Domperidone Capsules (oral) 1
Domperidone Oromuscosal spray 1
Hydroxizine oral 1
Megestrol acetate Capsules (oral) 1
Metoclopramide IM 1
Ondansetron Capsules (oral) 1
Prochlorperazine Capsules (oral) 15
Placebo Capsules (oral) 27
Placebo Oromuscosal spray 19
Placebo Smoked 5
Placebo Vaporised 1
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5.1.3 Risk of bias

Figure 3 summarises the risk of bias across included trials. Only four (5%) trials were judged
at low risk of bias overall, 52 (68%) were judged at high risk of bias, and 20(26%) at unclear
risk of bias. The major potential sources of bias in the trials was incomplete outcome data.
Over 50% of trials reported relatively large numbers of withdrawals and did not adequately
account for this in the analysis by using an appropriate intention to treat (ITT) analysis based
on all randomised participants. Instead of using a full ITT analysis studies often reported a
modified ITT analysis based on the number of patients randomised who received at least
one dose of the study medication. Selective outcome reporting was a potential risk of bias
in 16% of trials. These studies did not report data for all outcomes specified in the trial
register, protocol or methods section of the review or changed the primary outcome from
that which had been pre-specified. Other domains were only rated as high risk of bias in a
small proportion (<7%) of trials. However, very few studies provided sufficient information
to judge whether appropriate methods were used to randomise participants or conceal
treatment allocation. Blinding was also poorly reported in the included studies. Almost all
studies reported that they were double blinded but only 52% provided sufficient
information to judge that appropriate methods had been wused to blind
participant/personnel and only 22% provided details that suggested that outcome assessors
had been appropriately blinded. Full details of the risk of bias assessments for individual
trials, including the support for judgements, are provided in Appendix 8. A summary of the
risk of bias of studies included for each patient category is provided within each results
section (section 5.2.1-5.2.10).
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FIGURE 3: RISK OF BIAS ACROSS INCLUDED TRIALS
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5.2 RESULTS OF CLINICAL EFFECTIVENESS REVIEW
5.2.1 Nausea and vomiting due to chemotherapy
Twenty-eight studies (37 publications; 1772 participants) evaluated CBM for the treatment

of nausea and vomiting in adults and children undergoing chemotherapy (Table 2). /> 74838

9094, 97124 The majority of the studies were restricted to adults but two studies were

%293 and a further study also included children.** The studies included

conducted in children
patients with a variety of cancers. Some were restricted to single cancer types such as
testicular cancer™® or lung cancer,'® others included patients with a specific type of cancer
such as gastrointestinal™'! or advanced gynaecological cancers,*® but most included mixed
cancers. Studies restricted inclusion based on certain chemotherapy or previous anti-emetic
treatment requirements such as having failed previous anti-emetic treatment, being
scheduled for two identical courses of chemotherapy, previous chemotherapy induced
nausea and vomiting lasting >24 hours, receiving chemotherapy with a high or moderate
emetic potential, or the same chemotherapy as previous cycles. Studies were conducted in

Canada, Ireland, Finland, France, Germany, Spain, UK and USA.

Seven studies used a parallel group design (467 participants) and 21 (1305) were cross-over
trials. Nineteen of the cross-over trials evaluated CBM or control for one chemotherapy

cycle and then the other treatment for the next cycle, one cross-over trial was 4 days in

112

duration for each treatment period with a 4 day washout, ** and one did not provide any
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113 The parallel group

information on the duration of the treatment period or on follow-up.
trials ranged in duration from 24 hours to 6 days and one included two chemotherapy
cycles.99 Fourteen studies evaluated nabilone (max dose 2-10mg/24h, most common dose
4mg/4h), six studies evaluated THC capsules (max dose 45mg/24h or 4x7—14mg/m2), four
evaluated levonantradol (1.5-4mg/day IM or 4mg/24h oral), three evaluated dronabinol
(max dose 10-4mg/24 hours) and one evaluated nabiximols (max 8 sprays in any 4 hour
period every 24 hours). Most studies included an active comparator these included
procholorperazine in 15 studies (max dose 15-50 mg/24 hours), most common dose
40mg/24 hours) and chlorpromazine (max 37.5mg/24 hours). Other comparators were only
evaluated in a single studies and included domperidone oromucosal spray (max dose
45mg/day), oral domperidone (max dose 60mg/day), alizapride (max dose 450mg/day),
hydroxyzine (max dose 300mg)/24 hours), metoclopramide (IM, max dose 30mg/24 hours,
and ondansetron (max dose 15mg/24 hours). Eight studies, including three that also
included an active control, included a placebo control group. Two studies included a
combination therapy arm of a CBM and other treatment (dronabinol+ondansetron and
dronabinol +Prochlorperazine).

5.2.1.1 Risk of bias

The risk of bias was generally high (Table 3). None of the studies were rated as low risk of
bias overall, 23 were judged at high risk of bias and five at unclear risk of bias. The main
limitation in the included study related to incomplete outcome data; nineteen studies were
judged at high risk of bias for this domain. Other potential sources of bias included selective
outcome reporting (judged at high risk of bias in two studies), concealment of treatment
allocation (high risk of bias in one study) and blinding of participants (high risk of bias in two
studies) and outcome assessors (high risk of bias on one study). Randomisation was rated
as low or unclear risk of bias in all studies. Very few studies provided sufficient information
to judge whether appropriate methods were taken to conceal treatment allocation or blind
outcome assessors, these were rated as unclear in 27 and 26 of the 28 studies respectively.
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TABLE 2: OVERVIEW OF STUDIES THAT EVALUATED CBM FOR NAUSEA AND VOMITING DUE TO CHEMOTHERAPY

Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Ahmedzai(1 | UK Cross-over 34 4 days (4 Small cell Eligible for Nabilone Proclor-
983}'*? RCT day bronchial chemotherapy (Cesamet); perazine;
washout) carcinoma Max dose Max dose
4mg/day 30mg/day
Broder(1982 | USA Cross-over 44 1 chemo- NR Failed prior anti- THC; Hydroxizine;
}74 RCT therapy emetic therapy. 10mg/m2 50mg every
cycle every 4-6 4-6 hours
hours
Chan(1987}9 Canada Cross-over 40 1 chemo- Peadiatric Repeated courses Nabilone Prochlor-
318 RCT therapy malignancies of CTx with severe | (Cesamet); perazine;
cycle drug-induced max dose wieght
nausea and 9mg/day dependent
vomiting. (weight
dependent)
Dalzell(1986 | UK Cross-over 23 1 chemo- Peadiatric scheduled to Nabilone Domperidone
Y2 RCT therapy malignancies receive two (Cesamet); oromucosal
cycle identical (courses max dose spray; max
of emetogenic 3mg/day dose 15mg
chemotherapy 3x/day
Duran(2010 | Spain Parallel 16 5 Days Breast, Ovary, chemotherapy- Nabiximols Placebo
¥’ group RCT Lung. induced nausea (Sativex);
and vomiting > 24 max 8 sprays
h despite in any 4h
prophylaxis with period every
standard anti- 24h
emetic treatment
after moderately
emetogenic
chemotherapy
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Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Einhorn(198 | USA Cross-over 100 1 chemo- Sarcoma, Combination Nabilone Prochlor-
1}'08 RCT therapy Hodgkin's disease, | chemotherapy (Cesamet); perazine;
cycle lymphoma, with drug max 8mg/24 max
bladder, testicular | regimens that h 40mg/24h
produce severe
nausea and
vomiting.
Frytak UaSA Parallel 117 4 Days Gastro-intestinal Initial THC; max Prochlor- Placebo
(1979}111’ 120 group RCT cancers chemotherapy 45mg/24h perazine;
with specified max
agents 30mg/24h
George(198 | France Cross-over 20 1 chemo- Gyn-aecological Receiving identical | Nabilone Chlor-
3P RCT therapy cancer (advanced) | courses of (Cesamet); promazine;
cycle chemotherapy. max 3mg/24h max
37.5mg/24h
Heim(1984}1 Germany | Cross-over 57 1 chemo- lung, lymphona, Receiving Levon- Meto-
02 RCT therapy soft-tissue chemotherapy antradol clopramide
cycle sarcoma, breast, with high emetic (IM); 0.5mg x (IM); 10mg x
testis, melanoma, potential. 3 3
ovarary,
osteosarcoma,
prostate cancer,
and head and neck
cancer.
Herman USA Cross-over 152 1 chemo- | Testicular Repeated courses Nabilone Prochlor-
(1979}123 RCT therapy carcinoma, non- of chemotherapy, (Cesamet); perazine;
cycle Hodgkin's all had max 8mg/day max
lymphoma, experienced drug 40mg/day
Hodgkin's disease. | indeced nausea
and vomiting.
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Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Hutcheon(1l | UK Parallel 108 24 Hours NR First course of Levon- Levon- Levon- Chlor-
983}'® group RCT potentially high antradol antradol antradol promazine
antiemetic (1Mm): (1Mm): (1m):
cytotoxic 2mg/day 3mg/day 4mg/day
chemotherapy.
Johansson(1 | Finland Cross-over 27 1 chemo- Cervix, fallopian Same Nabilone Prochlor-
982}'% RCT therapy tubes, ovary, chemotherapy as (Cesamet); perazine;
cycle testis, head and previous cycles; max dose max dose
neck, bronchus, uncontrolled 4mg/24h 20mg/24h
histiocytoma, nausea and
fibrosarcoma, vomiting despite
oligoden-drioma use of standard
lymphoma. antiemetic drugs.
Jones(1982} | USA Cross-over 54 1 chemo- Breast, lymphoma, | Adults with cancer | Nabilone Placebo
% RCT therapy ovary, lung, receiving (Cesamet);
cycle melanoma, testes, | chemotherapy max dose
miscellaneous. regimens likely to 4mg/24h
produce nausea
and vomiting;
likely to receive at
least 2 identical
courses of
chemotherapy.
Lane(1991}8 USA Parallel 62 6 Days Breast, colon, lung, | NR Dronabinol Proclor-
3116 group RCT lymphoma, (Marinol); perazine;
miscellaneous max dose max dose
40mg/24h 40mg/24h
Levitt(1982} | Canada Cross-over 58 1 chemo- Lung cancer, Not reported Nabilone Placebo
w RCT therapy ovarian cancer, (Cesamet);
cycle breast cancer, max dose
other. 4mg/24h
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Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Long(1982}7 USA Cross-over 42 1 chemo- NR strongly emetic Levon- Prochlor-
3 RCT therapy chemotherapy antradol perazine;
cycle (oral); max max dose
dose 40mg/24h
4mg/24h
McCabe USA Cross-over 36 1 chemo- breast; Experiencing THC (oral); Prochlor-
(1988}98’ 122 RCT therapy haematologic; severe nausea and 14mg/m2 perazine;
cycle sarcomas; gastro- vomiting every 4h max dose
intestinal; refractory to 40mg/24h
melanoma; standard anti-
ovarian; testicular. | emetics.
Meiri(2007} | USA Parallel 64 5 days Breast cancer, Moderately to Dronabinol Dronabinol + | Ondansetron; | Placebo
85,119, 121 group RCT non-small cell lung | highly emetogenic | (Marinol); ondansetron max
cancer, colon, regimen max dose 16mg/day
rectal, or gastric 10mg/day
cancer, lung
cancer, others
Melhem- USA Parallel 62 5 Days Breast cancer 61, <=cyclophosphami | Dronabinol Placebo
Bertrandt(2 group RCT lymphoma 1. de 1500 mg/m?2 (Marinol);
014}114’ 124 and/or max dose
doxorubicin >=40 15mg/day
mg/m?2.
Niederle(19 | Germany | Cross-over 20 1 chemo- | Testicular cancer NR Nabilone Alizapride;
86} RCT therapy (Cesamet); max dose
cycle max dose 450mg/day
4mg/day
Niiranen(19 | Finland Cross-over 32 1 chemo- Lung cancer Scheduled to Nabilone Prochlor-
85}'%" RCT therapy receive at least (Cesamet); perazine;
cycle two identical max dose max dose
consecutive cycles | 2mg/day 15mg/day
of chemptherapy
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Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Orr(1980}107 USA Cross-over 79 1 chemo- Variety of previously THC (oral); Prochlor- Placebo
/109 RCT therapy neoplasms demonstrated 7mg/m2 x4 perazine;
cycle repeated vomiting | doses 7mg/m2 x4
from anti-cancer doses
agents known to
induce emesis;
failed standeard
antiemetic therapy
Pomeroy(19 | Eire Parallel 38 2 chemo- Ovary, testis, Highly emetogenic | Nabilone Domperidone
86} (Ireland) | group RCT therapy bronchus, non- chemotherapy (Cesamet); ; max dose
cycles Hodgkin's regimens max dose 60mg/day
lymphoma, 3mg/day
Hodgkin's disease,
sarcoma, breast,
melanoma,
nephro-blastoma
Sallan(1980} | USA Cross-over 84 1 chemo- NR Nausea and THC (oal); Prochlor-
i RCT therapy vomiting 10mg/m2x 3 perazine;
cycle inadequately doses max dose
controlled by 30mg/24h
conventional anti-
emetics.
Sheidler(19 USA Cross-over 20 NR Small cell lung Inpatient Levon- Prochlor-
g4 RCT cancer, multiple chemotherapy antradol perazine;
myeloma, ovarian, (IM); max max dose
adeno-carcinoma dose 40mg/24h
of the lung, breast 4mg/24h
cancer, diffuse
histocytic
lymphom,
rhabdomyosarcom
a
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Study Country | Design N Duration Cancer details Chemotherapy Intervention | Intervention | Intervention | Comparator
Details criteria 1 2 3
Steele(1980 | USA Cross-over 55 1 chemo- NR NR Nabilone Prochlor-
y RCT therapy (Cesamet); perazine;
cycle max dose max dose
10mg/24h 50mg/24h
Ungerleider( | USA Cross-over 214 1 chemo- Carcinoma, Previous THC (oral); Prochlor-
1982}91 RCT therapy sarcoma, chemotherapy max dose perazine;
cycle lymphoma/ associated with 50mg/24h max dose
Hodgkins, and nausea and (dependent 40mg/24h
leukemia. vomiting, or be on | on size)
the first course of
chemotherapy of a
drug with a high
emetic potential
Wada(1982} | USA Cross-over 114 1 chemo- Lung, breast, Chemotherapy Nabilone Placebo
105 RCT therapy ovarian, regimens likely to (Cesamet);
cycle lymphoma, produce nausea max dose
colonic, prostatitc, | and vomiting; 4mg/day
adeno-carcinoma, likely to receive at
bladder, least 2 identical
melanoma, courses of
pancreatic, chemotherapy.
oesophagus,
stomach, sarcoma,
testis, other.
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TABLE 3: RISK OF BIAS IN NAUSEA AND VOMITING DUE TO CHEMOTHERAPY STUDIES

Study Details

RISK OF BIAS

Random
sequence
generation

Allocation
concealment

Participant/
Personnel
blinding

Outcome
assessor
blinding

Incomplete
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outcome
reporting
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5.2.1.2 Dichotomous outcome results

Ten studies provided dichotomous outcome data on various measures related to nausea
73,83, 85,93, 97, 98,102,108, 112, 124 p)) suggested beneficial effects of CBM compared
to both active comparators and placebo but this did not reach statistical significance in most

and vomiting.

trials. The most commonly evaluated outcome measure, assessed in five studies, was a
complete response in nausea and vomiting generally defined as no vomiting and no or very
little nausea. Two studies, one parallel group and one cross over trial, compared dronabinol
and THC to prochlorperazine. Both reported a greater number of patients with a complete
response in the CBM group but this only reached statistical significance in the cross-over
trial (OR 25.2, 95% Cl 1.4, 452.2). Three parallel group studies compared dronabinol or
nabiximols to placebo and provided sufficient data on this outcome to allow pooling. One of
these studies included two CBM arms — dronabinol alone and dronabinol combined with
ondansetron. Results were similar for both treatment arms; we selected the data for the
dronabinol arm as this was most similar to the other trials.®*® The summary estimate
suggested a significantly greater number of participants with complete nausea and vomiting
response among those taking CBM compared to placebo (OR 3.44, 95% Cl 1.45, 8.1; Figure
4).

FIGURE 4: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING A COMPLETE RESPONSE
FOR NAUSEA AND VOMITING, PARALLEL GROUP STUDIES ONLY

N&V complete response
Study | - WMD (95% Cl)

Meiri(2007) .
Melhem-Bertrandt(2014) 'F 2.60 ( 0.80, 8.50)

Duran (2010) B

v

3.90 ( 0.80, 19.10)

v

6.60 ( 0.80, 52.29)

Overall 3.44 ( 1.45, 8.15)

Q=0.61, p=0.74, I’=0%

2 4 6 8 10 12 14 16
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TABLE 4: RESULTS FOR DICHOTOMOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR NAUSEA AND
VOMITING DUE TO CHEMOTHERAPY

Study Details | Intervention | Comparator | Outcome Intervention | Placebo OR (95% Cl)
Events/ n Events/n

Appetitie & Weight
Einhorn(1981) | Nabilone Prochlorpera | “Depressed appetite | 64/80 72/80 0.46 (0.19, 1.12)
108 (Cesamet) zine and reduced food

intake”
Cross-over
Nausea & vomiting:
Lane(1991)* Dronabinol Proclor- Complete response 7/17 6/20 1.5(0.42, 5.94)
Parallel group | (Marinol) perazine
McCabe(1988 | THC Proclor- Complete response 9/36 0/36 25.2 (1.40,
)98 perazine 452.22)
Cross-over
Meiri(2007)85 Dronabinol Placebo Complete response 8/14 3/13 3.9 (0.80, 19.10)
Parallel group = binol + (no vomiting, nausea =7 3/13 3.0(0.61, 14.52)

ondansetron <5 mm on a 100-mm

VASP)
Melhem- Dronabinol Placebo Complete response 11/30 5/29 2.6 (0.80, 8.52)
Bertrandt(201
4-)124
Parallel group
Duran Nabiximols Placebo Complete response 5/7 2/9 6.6 (0.83, 52.29)
(2010)97 (no vomiting and a
Parallel group mean nausea VAS

score of <10mm)
Melhem- Dronabinol Placebo Complete response 14/30 9/29 1.8 (0.66, 5.38)
Bertrandt(201 (No vomiting, nausea
4)124 intensity NRS >3)
Parallel group
Duran Nabiximols Placebo Partial response 1/7 5/9 0.1 (0.02, 1.65)
(2010)97 (vomiting on average
Parallel group 1-4x daily and a

mean nausea VAS

score of £25mm)
Lane(1991)* Dronabinol Proclor- Partial response (<2 12/17 9/20 2.7 (0.73, 10.30)
Parallel group | (Marinol) perazine episodes of nausea

or vomiting)
Long(1982)" Levonan- Proclor- Partial response 13/34 3/34 5.6 (1.54, 20.67)
Cross-over tradol perazine ('Significantly less

nausea and

vomiting')
McCabe(1988 | THC Proclor- Partial response 14/36 1/36 15.2 (2.61,
) perazine (=250% decrease in 88.83)
Cross-over frequency and

intensity)
Nausea
Meiri(2007)* | Dronabinol Placebo Complete response 10/14 2/13 10.7 (1.85,
Parallel group 62.25)
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Study Details | Intervention | Comparator | Outcome Intervention | Placebo | OR (95% Cl)
Events/ n Events/n
Dronabinol + Complete response 7/14 2/13 4.6 (0.83, 25.21)
ondansetron

Ahmedzai(19 | Nabilone Proclor- Complete response 21/26 10/30 7.6 (2.30, 25.23)
83)™? perazine
Cross-over
Melhem- Dronabinol Placebo Complete response 11/30 5/29 2.6 (0.80, 8.52)
Bertrandt(201
4)124
Parallel group
Melhem- Dronabinol Placebo No significant 15/30 10/29 1.8 (0.66, 5.19)
Bertrandt(201 nausea(NRS >3)
4)124
Parallel group
Lane(1991)83 Dronabinol Proclor- Anticipatory nausea 6/20 0/20 18.3 (0.95,
Parallel group | (Marinol) perazine 352.58)
Retching
Ahmedzai(19 | Nabilone Proclor- Retching: Complete 22/26 13/30 6.4 (1.88, 22.31)
83)™? perazine response (No
Cross-over retching)
Vomiting & retching
Chan(1987)* | Nabilone Proclor- Vomiting and 3/30 3/30 1.0 (0.20, 4.82)
Cross-over perazine retching:

Complete response
Chan(1987)” | Nabilone Proclor- Vomiting and 21/30 9/30 5.1(1.73, 15.08)
Cross-over perazine retching:

Partial response

("Overall

improvement ")
Chan(1987)93 Nabilone Proclor- Vomiting and 18/30 6/30 5.5(1.81, 17.16)
Cross-over perazine retching:

Partial response

("Less retching and

vomiting")
Vomiting
Melhem- Dronabinol Placebo Vomiting: 15/30 12/29 1.4 (0.50, 3.84)
Bertrandt(201 Complete response
4)124
Parallel group
Ahmedzai(19 | Nabilone Proclor- Vomiting: Complete | 26/26 22/30 20.0 (1.09,
83)112 perazine response 366.45)
Cross-over
Heim(1984)' | Levon- Metoclo- Vomiting: Episodes of | 140/45 (301)/45 | NA
Cross-over antradol pramide vomiting
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Study Details | Intervention | Comparator | Outcome Intervention | Placebo OR (95% Cl)
Events/ n Events/n

Melhem- Dronabinol Placebo Vomiting: Episodes of | 19/30 19/29 NA

Bertrandt(201 vomiting

4-)124

Parallel group

5.2.1.3 Categorical outcome results

Nine studies, two parallel group and seven cross-over trials, provided categorical results on

94, 100, 101, 106, 109, 113, 123

nausea and vomiting outcomes (Table 5). These generally suggested a

better effect of the intervention but most did not provide a p-value for the difference

between groups. Only two studies provided this information, one parallel group study

showed a significant difference in nausea intensity between groups in favour of nabilone

106

compared to prochlorperazine (p=0.027) " and the cross-over trial showed no differences in

113

nausea between groups.”~ For studies that did not provide a p-value for the significance of

observed differences across groups we used a chi® test to compare results across groups.
Most comparisons showed no significant differences between groups. The only exceptions

were levonantradol at a dose of 2mg which was associated with significantly fewer vomiting

episodes than chlorpromazine in a parallel group study,103 THC was associated with less
126

nausea intensity than prochlorperzine and placebo, and THC and nabilone were

associated with more patients experience complete and improved nausea and vomiting

94,123 The |atter three studies were cross-over trials.

response than prochlorperazine.

TABLE 5: RESULTS FOR CATEGORICAL OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR NAUSEA AND
VOMITING DUE TO CHEMOTHERAPY

Study Intervention | Comparator | Outcome Categories Inter- Compa | P-
vention rator value*
events event

Frytak(1979 | THC Placebo Nausea & None 16 7 0.053

)111 vomiting Nausea only 2 6

Parallel Nausea and vomiting | 20 24

group THC Prochlor- None 16 17 0.768

perazine Nausea only 2 1
Nausea and vomiting | 20 24
Herman(197 | Nabilone Prochlor- Nausea & Complete response 9 0 <0.01
9)123 perazine vomiting Partial response 81 36
No response 23 77
Hutcheon(1l | Levonan- Chlorpro- Appetite Good 2 4 0.132
983)'% tradol (2mg) | mazine Normal 14 6
Fair 6 7
Parallel Poor 5 10
group Nausea None 14 9 0.140
severity/inte | Mild 6 13
nsity Moderate 7 4
Severe 0 1
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Study Intervention | Comparator | Outcome Categories Inter- Compa | P-
vention rator value*
events event

Number of 0 20 11 0.016
vomiting 1-4 3 9
episodes 5-10 2 7
10 2 0
Levonantrad Appetite Good 3 4 0.270
ol (3mg) Normal 2 6
Fair 13 7
Poor 10 10
Nausea None 8 9 0.979
severity/inte | Mild 14 13
nsity Moderate 5 4
Severe 1 1
Number of 0 11 11 0.679
vomiting 14 11 9
episodes 5-10 5 7
10 1 0
Levonantrad Appetite Good 1 4 0.483
ol (4mg) Normal 9 6
Fair 6 7
Poor 9 10
Nausea None 13 9 0.076
severity/ Mild 4 13
intensity Moderate 6 4
Severe 3 1
Number of 0 14 11 0.312
vomiting 1-4 4 9
episodes 5-10 8 7
10 0 0

Johansson(1 | Nabilone Prochlor- Nausea None 3 0 0.027

982)106 perazine severity/inte | Mild 6 3

Cross-over nsity Moderate 7 11

Severe 2 4
Number of 0 3 0 0.281
vomiting 1-5 3 2
episodes 6-10 5 2

11-20 4 5

>20 3 9

Niederle(19 | Nabilone Alizapride Nausea None 12 7 0.281

86)'%® severity/ Mild 4 6

Cross-over intensity Moderate 4 5

Severe 0 2

Niiranen Nabilone Prochlor- Appetite Not diminished 8 5 0.498

(1985)™" perazine Moderately 14 15

Cross-over diminished 2 4

RCT Markedly dimished 0 0
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Study Intervention | Comparator | Outcome Categories Inter- Compa | P-
vention rator value*
events event

Response Very good (hoNorV) | 3 5 0.059
Good 9 3
Fair 5 6
Poor 6 3
very poor (>15 1 7
episodes of vomitting
or severe nausea)
Nausea None 1 4 0.432
severity/ Mild 7 4
intensity Moderate 9 10
Severe 7 6
0rr(1980)'” | THC Prochlor- Nausea None 40 5 <0.01
perazine severity/ Mild 7 8
Cross-over intensity Severe 5 13
Emesis 3 29
THC Placebo None 40 8 <0.01
Mild 7 11
Severe 5 18
Emesis 3 18

Sallan(1980) | THC Prochlor- Nausea and Complete response 36 16 0.004

o perazine vomiting Partial response 10 15

Cross-over response No response 33 47

Sheidler(19 | Levonan- Prochlor- Nausea Complete response 1 2 0.61

84)113 tradol perazine Partial response 9 9

Cross-over No response 6 5

*Values in italics were calculated from the reported in the paper using a Chi’ test

5.2.1.4 Results of cross-over trials that compared treatments within patients

Five cross-over trials compared treatments within patients by asking patients which

intervention was associated with a better outcome (Table 6).

90, 102, 105, 106, 127

All evaluated

nausea and found that greater number of patients reported less nausea with dronabinol or

nabilone, or found no difference between treatments, with much small
experiencing less nausea with metoclopramide, prochlorperazine or placebo.

numbers
90, 102, 105, 127

Four trials evaluated nausea and showed similar results and one trial found a similar effect

on appetite.

102

TABLE 6: RESULTS FOR CROSS-OVER TRIALS THAT COMPARED NAUSEA AND VOMITING OUTCOMES WITHIN

PATIENTS
Study Intervention | Comparator | Outcome No. patients reporting that p-value
intervention was associated with best
outcomes
CBM No Comparator
difference
Heim(1984)'% Dronabinol Meto- Nausea 28 12 5 <0.05
clopramide Vomiting 25 12 8 <0.05
Appetite 22 21 2 <0.05
Johansson(1982)'% | Nabilone Prochlor- Nausea 9 8 1 NR
perazine
Jones(1982)90 Nabilone Placebo Nausea 15 8 1 <0.001
Vomiting 19 2 3 <0.001
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Study Intervention | Comparator | Outcome No. patients reporting that p-value
intervention was associated with best
outcomes
CBM No Comparator
difference
Levitt(1982)"" Nabilone Placebo Nausea 26 8 2 <0.001
Vomiting 29 3 4 <0.001
Wada(1982)'” Nabilone Placebo Nausea 56 27 9 NR
Vomiting 53 18 21 NR

5.2.1.5 Continuous outcome results

Eighteen studies assessed nausea and vomiting using continuous outcome measures.”* 83,85,

90-92, 99-101, 104-106, 108, 110, 112, 117, 124,128 7| reported suggested beneficial effects in favour of
CBM compared to both placebo and active comparison, but this did not reach statistical
significance in all studies and some did not report on the statistical significance of the
difference (Table 7). None of the studies provided information to allow calculation of
confidence intervals around mean differences between treatments and so it was not
possible to pool continuous data for this population.

The most commonly evaluated outcome was the number of episodes of vomiting. This was

evaluated in 11 studies, two parallel group studies and three cross-over trials.”* 85,90, 92, 99,

101, 104-106, 108, 117 Niine studies, including one of the parallel group trials, reported significantly
less (p<0.05) vomiting associated with CBM (THC, nabilone or dronabilon) compared to
various comparators including hydrazine, domperidone, prochlorperazine, and placebo. The
remaining two studies did not report on the statistical significance of the difference. Nausea
severity/intensity was evaluated in nine studies, two parallel group trials and seven cross-

. 74, 85, 90, 92, 99, 105, 108, 112, 117
over trials.

The studies compared THC, nabilone and dronabinol to
hydroxyzine, domperidone, prochlorperzine, and placebo. All but one of the studies
reported significant beneficial effects (p<0.05) of CBM compared to the comparator
intervention.”® Nausea duration was evaluated in four trials, two parallel group and two
cross-over trials. One of the parallel group and one-crossover trial reported significant
beneficial effects of dronabinol and nabilone compared to placebo and alizapride (p<0.03).

Appetite and food intake was assessed in four cross-over trials.”* 91,99, 117

One study found
significant beneficial effects of THC compared to hydroxyzine for all three outcomes
assessed,”® one reported significantly greater food intake with nabilone compared to
placebo,™’ two reported beneficial effects of CBM compared to active comparators but did

not report on the statistical significance of the results.’ %

Two studies provided a global interpretation of patient’s functional status. Both reported
significant beneficial effects in favour of CBM. One compared dronabinol alone and
compared with ondansetron to placebo and reported significantly greater improvements in
ECOG assessments in the dronabinol groups (p=0.036).2> The other compared to nabilone
to prochlorperazine and reported significantly better physician global impression in the

nabilone group (<0.001).*%

Kleijnen Systematic Reviews Ltd 56




TABLE 7: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR NAUSEA AND
VOMITING DUE TO CHEMOTHERAPY

Study Details | Inter- Comparator Outcome MD at Analysis Details
vention follow-up:
Appetite & weight:
Broder(1982)7 THC Hydroxizine Anorexia Favoured p<0.05 | McNemar’s Test
N THC
Cross-over
Ungerleider(1 | THC Prochlor- Appetite 0.08
982)91 perazine Single day regimen
Cross-over
Ungerleider(1 | THC Prochlor- Appetite 0.11
982)91 perazine Multiple day
Cross-over regimen
Levitt(1982)""" | Nabilone | Placebo Food intake (0 (no | 0.78 0.001 | NR
Cross-over food intake) - 3
(more than usual))
Broder(1982)7 THC Hydroxizine Food intake Favoured p<0.05 | McNemar’s Test
N THC
Cross-over
Ungerleider(1 | THC Prochlor- Food intake -0.02
982)91 perazine Single day regimen
Cross-over
Pomeroy(1986 | Nabilone | Domperidone | Food intake 0.34 NR Kolmagorov-Smirnov
) test
Parallel group
Ungerleider(1 | THC Prochlor- Food intake 0.08
982)°* perazine Multiple day
Cross-over regimen
Broder(1982)7 THC Hydroxizine Fluid intake Favoured p<0.05 | McNemar’s Test
N THC
Cross-over
Nausea
Broder(1982)7 THC Hydroxizine Severity/intensity Favoured p<0.05 | McNemar’s Test
N THC
Cross-over
DaIzeII(1986)92 Nabilone | Domperidone | Severity/intensity -1.0 <0.01 Wilcoxen signed rank
Cross-over
Pomeroy(1986 | Nabilone | Domperidone | Severity/intensity -0.5 >0.05 Kolmagorov-Smirnov
)99 test
Parallel group
Einhorn(1981) | Nabilone | Prochlor- Severity/intensity 0.003 ANOVA
108 perazine
Cross-over
Jones™ Nabilone | Placebo Severity/intensity -0.8 <0.001 | NR
Cross-over
Ahmedzai(198 | Nabilone | Proclor- Severity/intensity -0.5 <0.05 Mann- Whitney/
3)*? perazine Wilcoxon test
Cross-over
Levitt(1982)""" | Nabilone | Placebo Severity/intensity | -1.22 <0.001 | NR
Cross-over
Meiri(2007)85 Drona- Placebo Severity/intensity -38.3 <0.05 Wilcoxon rank sum test
Parallel group | binol
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Study Details | Inter- Comparator Outcome MD at Analysis Details
vention follow-up:
Drona- -38.3 <0.05
binol +
ondan-
setron
Wada Nabilone | Placebo Severity/intensity -0.74 <0.001 | “Non-parametric test
(1982)105 on ranks”
Cross-over
Melhem-Bertr | Drona- Placebo Average nausea -0.24 0.033 Mann-Whitney/
andt(2014)124 binol episodes/day) Wilcoxon test
Parallel group
Steele(1980)™ | Nabilone | Prochlor- Duration (days) Medians 0.7 | NR NR
0 perazine vs 1.0
Cross-over
Melhem-Bertr | Drona- Placebo Duration (days) -1.24 0.027 Mann-Whitney/
andt(2014)124 binol Wilcoxon test
Parallel group
l\j(i)gderle(1986 Nabilone | Alizapride Duration (hours) -3.8*% <0.01 Wilcoxen signed rank
)
Cross-over
Lane(1991)% Drona- Proclor- Duration (mins) -5 0.09 Mann-Whitney/
Parallel group | binol perazine Wilcoxon test
Retching
Ahmedzai(198 | Nabilone | Proclor- Severity -0.4 >0.05 Mann- Whitney/
3)112 perazine Wilcoxon test
Cross-over
Vomiting
Broder(1982)7 THC Hydroxizine Number of Favoured <0.01 McNemar’s Test
4 episodes THC
Cross-over
DaIzeII(1986)92 Nabilone | Domperidone | Number of -10.78 <0.01 Wilcoxen signed rank
Cross-over episodes
Einhorn(1981) | Nabilone | Prochlor- Number of 0.003 ANOVA
108 perazine episodes
Cross-over
George(1983)1 Nabilone | Chlor- Number of -1.9
o4 promazine episodes
Cross-over
Johansson(19 | Nabilone | Prochlor- Number of -20.3 <0.001 | ANOVA
82)'* perazine episodes
Cross-over
Jones™ Nabilone | Placebo Number of -11.6 <0.001 | NR
Cross-over episodes
Levitt(1982)'"" | Nabilone | Placebo Number of -4.5 <0.001 | NR
Cross-over episodes
Meiri(2007)85 Drona- Placebo Number of -1.1
Parallel group | binol episodes
Meiri(2007)* Drona- Placebo Number of -1.1
Parallel group | binol + episodes
ondan-
setron
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Study Details | Inter- Comparator Outcome MD at Analysis Details
vention follow-up:
Niiranen Nabilone | Prochlor- Number of -4.5 p<0.05 | Hills and Armitage
(1985)*" perazine episodes
Cross-over
Pomeroy(1986 | Nabilone | Domperidone | Number of -6.28 <0.01 t-test
) episodes
Parallel group
Wada Nabilone | Placebo Number of -2.89 <0.001 | NR
(1982)105 episodes
Cross-over
Ahmedzai(198 | Nabilone | Proclor- Severity/intensity -0.6 <0.001 | Mann- Whitney/
3)*? perazine Wilcoxon test
Cross-over
Lane(1991)% Drona- Proclor- Duration (mins) -2 NR Mann-Whitney/
Parallel group | binol perazine Wilcoxon test
Steele(1980)" | Nabilone | Prochlor- Duration (hours) Medians 3.2 | NR
0 perazine vs 5.2
Cross-over
Steele(1980)11 Nabilone | Prochlor- Severity/intensity Medians 1.5 | NR
0 perazine vs 1.9
Cross-over
Steele(1980)™ | Nabilone | Prochlor- (Frequency Medians 6 NR
® Cross-over perazine (hours)) vs 11.5
Nausea & vomiting:
Lane(1991)% Drona- Proclor- Duration of 0 NR Mann-Whitney/
Parallel group | binol perazine nausea/vomiting Wilcoxon test
(mins)
Ungerleider(1 | THC Prochlor- Severity/intensity 0.23
982)91 perazine Single day regimen
Cross-over
Ungerleider(1 | THC Prochlor- Severity/intensity -0.11
982)°" perazine Multiple day
Cross-over regimen
Global impression
Meiri(2007)* Drona- Placebo ECOG assessment -0.02* 0.036 ANOVA
Parallel group | binol
Drona- Placebo -0.02 0.036 ANOVA
binol +
ondan-
setron
Johansson(19 Nabilone | Prochlor- Physician global -1.2 <0.001 | ANOVA
82)'* perazine impression (1to 5
Cross-over (scale meaning

unclear - 1 appears
best))

5.2.1.6 Summary

Overall there was some evidence that CBM reduces nausea and vomiting and improves

appetite and functional status in patients receiving chemotherapy treatment for various

types of cancer. All studies reported beneficial effects on all outcomes assessed but these

did not reach statistical significance in all studies and some did report on the statistical
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significance of their findings. The majority of the studies were cross-over trials conducted in
the 1980s and over 80% were judged at high risk of bias. These findings should therefore be
interpreted with some caution. There were only sufficient data to pool results for one

outcome, the number of patients showing a complete nausea and vomiting response. This
showed a significant beneficial effect of CBM compared to placebo (OR 3.44, 95% Cl 1.45,

8.15, Table 8). There were insufficient data to investigate small study effects.

TABLE 8: SUMMARY ESTIMATES FOR NAUSEA AND VOMITING TRIALS

Outcome Number of studies | Summary estimate Favours | I (%)
N&V complete response 3 OR=3.44(1.45, 8.15) CBM 0

The Grade Evidence profile for this section is given below.
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TABLE 9: GRADE SUMMARY OF FINDINGS TABLE: NAUSEA AND VOMITING DUE TO CHEMOTHERAPY
Nausea and vomiting due to chemotherapy

Patient or population: patients with nausea and vomiting due to chemotherapy
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% Cl)
Assumed risk Corresponding risk
Control CBM

Complete response for nausea and vomiting 196 per 1000 456 per 1000 OR 3.44 102 CISISIS)
no vomiting and no or very little nausea (261 to 665) (1.4510 8.15) (3 studies") very low*?
Follow-up: 5 days

Any adverse events 499 per 1000 777 per 1000 OR 3.51 784 DODPO
Follow-up: 6 days* (687 to 847) (2.21 to 5.56)° (10 studies®) moderate’

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' Duran 2010, Meiri 2007, Melham-Bertrandt 2014

2 Risk of bias: Insufficient details on randomisation (Meiri 2007), concealment of allocation (all studies) and outcome assessor blinding (all studies); high risk of bias for incomplete outcome data
(Meiri 2007) and selective outcome reporting (Duran 2010).

% Imprecision: 3 studies including 102 patients (34 events).

* Chan 1987, George 1983, Heim 1984, Johansson 1982, Pomeroy 1986, Ungerleider 1982: 1 chemotherapy cycle; Hutcheon 1983: 1 day; Duran 2010, Meiri 2004: 5 days; Lane 1991: 6 days

® OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)

® Chan 1987, Duran 2010, George 1983, Heim 1984, Hutcheon 1983, Johansson 1982, Lane 1991, Meiri 2004, Pomeroy 1986, Ungerleider 1982

" Risk of bias: Insufficient details on randomisation (Chan 1987, Heim 1984, Hutcheon 1983, Johansson 1982, Lane 1991, Meiri 2007, Pomeroy 1986), concealment of allocation (all studies) and
blinding (all studies); high risk of bias for incomplete outcome data (Duran 1987, Heim 1984, Johansson 1982, Meiri 2007, Pomeroy 1986).
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5.2.2 HIV/AIDS

Four studies (255 participants) evaluated CBM as a treatment for appetite stimulation in
patients with HIV/AIDS (Table 10).2% 88 129, 130 Three studies (2,188 participants) included
patients with MS and two included patients with paraplegia (25 participants) caused by
spinal cord injury. All studies were conducted in the USA.

Three RCTs used a parallel group design (243 participants) and one (12 participants) was a

1.3% Three trials specified a minimum weight loss as an entry criterion. This

cross-over tria
ranged from 22.25-2.3 kg or 210% of body weight. Study duration ranged from 3 to 12
weeks. All studies evaluated dronabinol, three compared to matched placebo and one
compared to megestrol acetate.® Two studies included additional treatment arms. One of
the placebo controlled trials also evaluated marijuana cigarettes’® and the active

comparison trial also included a combined dronabinol/megestrol acetate treatment arm.®

5.2.2.1 Risk of bias

All studies were judged at high risk of bias (Table 11). Two studies were judged at high risk
of bias for participant and outcome assessor blinding; the active comparison study and the
marijuana arm of the other three arm study. The other trials did not provide information on
blinding. Three trials were judged at high risk of bias for incomplete outcome data as they
had a large proportion of withdrawals and did not adequately account for this through use
of an intention to treat analysis for all outcomes. All studies were judged at low risk of bias
for selective outcome reporting. Method of randomisation and allocation concealment
were only reported in one study which was judged to be at low risk of bias.**
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TABLE 10: OVERVIEW OF STUDIES THAT EVALUATED CBM IN PATIENTS WITH HIV/AIDS

Study Details | Country Design N Duration | HIV entry criterion Intervention 1 Intervention 2 Comparator
(weeks)*
Abrams(2003) | USA Parallel 67 3 Stable antiretroviral regimen for Marijuana (smoked); Dronabinol (max Placebo
129 group > 8 weeks; stable viral load for 16 | (max 3 cigarettes/day, | 7.5mg/day)
weeks 4% THC)
Beal (1995)* USA Parallel 139 6 >1 AIDS defining event; loss >2.3 | Dronabinol (5mg/day) Placebo
group kg normal body bodyweight
Struwe(1993) | USA Cross-over 12 5 weeks loss of 22.25 kg normal body | Dronabinol (max Placebo
130 (2 week weight but were at least 70% of | 10mg/day)
washout) | ideal body weight
Timpone(199 | USA Parallel 37 12 >10% weight loss or BMI that was | Dronabinol (5mg/day) | Dronabinol (5mg/day) | megestrol
7)88 group low; stable antiretroviral regimen + megestrol acetate | acetate
for > 4 weeks (750mg/day) (750mg/day)

TABLE 11: RISK OF BIAS IN HIV/AIDS STUDIES
Study Details RISK OF BIAS

Random Allocation Participant/ Outcome Incomplete Selective Overall

sequence concealment Personnel assessor blinding | outcome data outcome

generation blinding reporting
Abrams(2003)"* © © ®/?* ®/?* © © ®
Beal (1995)" ? ? ? ? ®/©” © ®
Struwe(1993)"*° ? ? ? ? ® © ®
Timpone(1997)" ? ? ® ® ® © ®
*This study was judged at high risk of bias for blinding for the marijuana cigarette group and unclear for the dronabinol group
*This study was judged at high risk of bias for outcomes that were analysed on a per-protocol basis and low risk of bias for outcomes analysed on an ITT basis
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5.2.2.2 Dichotomous outcome results

Only one study, a parallel group study, evaluated a dichotomous outcome related to the
effectiveness of interventions for appetite stimulation in patients with HIV (Table 12).3* This
study suggested that a greater number of patients gained weight with dronabinol treatment
compared to placebo but the difference did not reach statistical significance (OR 2.2, 95% Cl
0.69, 7.27).

TABLE 12: RESULTS FOR DICHOTOMOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR APPETITE
STIMULATION IN PATIENTS WITH HIV

Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*
Events/ n Events/n
Appetite & weight:
Beal (1995)* Dronabinol | Number of patients who gained | 11/50 4/38 2.2 (0.68, 7.27)
(Marinol) >2kg

5.2.2.3 Continuous outcome results

Appetite and weight

All four studies reported on the change in weight associated with CBM treatment (Table 13).
One placebo controlled study reported a significant beneficial effect of both dronabinol and
marijuana (p=0.004 and 0.021) but data were only reported as median weight at follow-up

1.1 Two further trials

and so it was not possible to calculate an effect size for this tria
suggested a greater weight gain with dronabinol compared to placebo but this did not reach
statistical significance (p=0.14 and 0.13). The active comparison trial suggested significantly
greater weight gain with megestrol acetate compared to dronabinol (MD -8.5 (-9.18, -7.82))
and no difference between dronabinol and megestrol acetate combined and megestrol

acetate alone.®® There was also a suggestion of increased appetite with dronabinol based

84, 130

on two trials, one of which used a cross-over design,lg’0 but this did not reach statistical

significance. The cross-over trial reported a significantly greater increase in the % body fat

associated with dronabinol use (p=0.04).130

Nausea and vomiting
One placebo controlled parallel group study reported less nausea with dronabinol but the
evidence for this was weak (p=0.26).%*

Global impression

One placebo controlled parallel group study84 also reported a suggestion of a greater
improvement in Karnofsky performance status™! in the dronabinol group compared to
placebo. The cross-over trial found improvements in functional limitations associated with
dronabinol.**°

5.2.2.4 Summary

There was some evidence that dronabinol is associated with an increase in weight compared
to placebo. More limited evidence suggested that it may also be associated with increased
appetite, greater % body fat, reduced nausea, and improved functional status. However,
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these outcomes were mostly assessed in single studies and failed to reach statistical

significance. One trial evaluated marijuana and dronabinol, this study found significantly

greater weight gain with both forms of cannabis compared to placebo.

An active

comparison study found that megestrol acetate was associated with greater weight gain

than dronabinol and that combining dronabinol with megestrol acetate did not lead to

additional weight gain.

TABLE 13: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM IN PATIENTS WITH

HIV/AIDS
Study Details | Intervention | Outcome MD change from | p-value | Analysis Details
baseline:

Appetite & weight:
Abrams(2003) | Dronabinol Weight (kg) Only medians 0.004 Mann-Whitney
129 reported

Marijuana 0.021
Beal(1995)*" | Dronabinol | Weight (kg) 0.50 0.14 ANOVA
Struwe Dronabinol Weight (kg) 1.0* 0.13 Wilcoxen signed
1993)"° rank
(
Timpone(1997 | Dronabinol Weight (kg) -8.5(-9.18, -7.82)
)* Dronabinol + -0.5 (-1.10, 0.10)

megestrol

acetate
Beal(1995)* Dronabinol Appetite (VAS scale; %) 20 0.05 ANOVA
Struwe Dronabinol Appetite (Score 0 (extremely -19.5 0.14 Wilcoxen signed
(1993)"° hungry) - 100 (not hungry)) rank
Struwe Dronabinol Caloric/food intake 4.2% 0.50 Wilcoxen signed
(1993)*° (kcal/kg/24h) rank
Struwe Dronabinol Body fat (%) 0.76 0.04 Wilcoxen signed
(1993)"° rank
Nausea & Vomiting:
Beal(1995)* Dronabinol Nausea severity/intensity -18 0.26 ANOVA

(VAS scale; %)

Global impression:
Bea|(1995)84 Dronabinol Karnofsky performance status | 0.70 0.07 ANOVA
Struwe Dronabinol Symptoms/functional -33.5 0.04 Wilcoxen signed
(1993)130 limitations (out of 340)) rank
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TABLE 14: GRADE SUMMARY OF FINDINGS TABLE: HIV/AIDS
CBM for HIV/AIDS

Patient or population: patients with HIV/AIDS
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% CI)
Assumed risk  Corresponding risk

Control CBM

Weight gain 105 per 1000 206 per 1000 OR 2.2 88
Number of patients who gained >2kg (74 to 461) (0.68t07.27) (1 study') low>**
Follow-up: 6 weeks
Weight® See comment See comment Not estimable® 241 DPOO
kg (3 studies’) low®®
Follow-up: 3-12 weeks®
Appetite The mean appetite in the intervention groups was 88 [CISISIS)
VAS scale. Scale from: 0 to 100. 20 higher (1 study") low®3*
(0 to 0 higher)™®
Nausea severity/intensity The mean nausea severity/intensity in the intervention groups 88 (CICICIS)
VAS scale. Scale from: 0 to 100. was (1 study") low?%*
18 lower
(0 to 0 higher)"
Karnofsky Performance Status The mean Karnofsky performance status in the intervention 88 SICISIS]
Scale from: 0 to 100. groups was (1 study") low>®*
0.70 higher
(0 to 0 higher)™
Any adverse events 221 per 1000 329 per 1000 OR 1.73 160 [CISISIS)
Follow-up: 6-12 weeks ' (46 to 836) (0.17 t0 18.0)" (2 studies'®) very low'®""'®

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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Very low quality: We are very uncertain about the estimate.

' Beal 1995

2 Risk of bias: Insufficient details on randomisation, concealment of allocation and blinding; high risk of bias for selective outcome reporting.

% Inconsistency: Not applicable (single study)

* Imprecision: Study included only 139 patients

® Abrams 2003: p-value (Dronabinol vs. Placebo)=0.004, p-value (Marijuana vs. Placebo)=0.021; Beal 1995 (Dronabinol vs. Placebo): MD change from baseline 0.5 (p-value=0.14); Timpone 1997:
MD change from baseline (Dronabinol vs. Placebo)=-8.5, -9.18, -.7.82); MD change from baseline (Dronabinol + megestrol acetate vs. Placebo)=-0.5, -1.10, 0.10);

® Abrams 2003: 3 weeks, Beal 1995: 6 weeks, Timpone 1997: 12 weeks

" Abrams 2003, Beal 1995, Timpone 1997

8 Risk of bias: Insufficient details on randomisation (Beal 1995, Timpone 1997), concealment of allocation (Beal 1995, Timpone 1997) and blinding (Abrams 2003-D, Beal 1995); high risk of bias for
blinding (Abrams 2003-M) and selective outcome reporting (Beal 1995, Timpone 1997).

® Imprecision: 3 studies including only 243 patients

' No 95 %-Cl reported, p-value=0.05

"' No 95 %-Cl reported, p-value=0.26

2 No 95 %-Cl reported, p-value=0.07

'3 Beal 1995: 6 weeks; Timpone 1997: 12 weeks

* OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)

'® Beal 1995, Timpone 1997

'® Risk of bias: Insufficient details on randomisation (both studies), concealment of allocation (both studies) and blinding (Beal 1995); high risk of bias for blinding (Timpone 1997) and incomplete data
reporting (Timpone 1997)

7 Inconsistency: 12=79%

'® Imprecision: Two studies including 160 patients (55 events)
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5.2.3 Chronic pain (e.qg. neuropathic pain, migraine, back pain)

Twenty-seven studies (61 publications, 2,439 participants) evaluated CBM as a treatment
for chronic pain (Table 15).% * 76-82, 86, 96, 132-180 The conditions causing the chronic pain
varied between studies and included neuropathic pain (central, peripheral or not specified;
11 studies), cancer pain (three studies), diabetic peripheral neuropathy (3 studies),
fibromyalgia (2 studies), HIV associated sensory neuropathy (2 studies), refractory pain due
to MS or other neurological conditions (1 study), rheumatoid arthritis (1 study), non-cancer
pain (1 study), central pain (not specified further; 1 study), musculoskeletal problems (1

study) and chemotherapy induced pain (1 study).

Fourteen studies were parallel group studies (1980 participants) and 14 used a cross-over
design (459 participants). Most (75%) studies specified a minimum level of pain as a study
inclusion criterion. In most studies this was equivalent to a mean score 24 on a 0-10 NRS or
VAS scale generally over the 6-7 days before study entry. Four studies specified a criterion
of >4, one of >5, one of 23 and one a score of 25 on the pain intensity subscale of the
Descriptor Differential Scale (DDS).*8*
over trial’® to 15 weeks in a large multicentre parallel group trial.®* Thirteen studies

Study duration ranged from 4 hours in a small cross-

evaluated nabiximols(max dose 4-48 sprays/24h), one evaluated THC (1-7%) oromucosal
spray, '® two evaluated dronabinol (max dose 10-20mg/day),”** *® four evaluated nabilone
(max dose 0.5-2mg/day),'*> 1% 14t 143

evaluated CT3 capsules (max 80mg/day),
134

one evaluated THC capsules (5—20mg/day),96 one

%7 one evaluated vaporised cannabis (8-12 puffs

135, 137, 138, 142 .
Nine

per day)”" and three evaluated THC cigarettes (one cigarette/day).
studies included multiple intervention arms with different doses of the intervention
evaluated in different arms. One study evaluated two different doses of dronabinol (10mg
and 20mg),**° one evaluated different doses of THC (5mg, 10mg, 15mg and 20mg),”® one
evaluated different doses of nabiximols (1-4 sprays, 6-10 sprays and 11-16 sprays),86 two

82 1% one evaluated different concentrations of THC

evaluated nabiximols and THC spray,
spray (7%, 4% and 1%),”® one evaluated different concentrations of vaporised cannabis
(3.53% and 1.29%),"** and two evaluated different concentrations of smoked THC (3.5% and
7%, and 2.5%, 6% and 9.4%)."3% Y% One study compared CBM (nabilone) to the active

comparator amitriptyline,m

all other studies compared the CBM evaluated to a matched
placebo control group. One study that evaluated nabilone included an active comparator

(dihydrocodeine) as well as a placebo control group.***

5.2.3.1 Risk of bias
The risk of bias in the included studies was variable (Table 16). Only two were rated as low

133,134 A further nine were rated as unclear risk of bias. The main

risk of bias for all domains.
limitation in the included study related to incomplete outcome data; fourteen studies were
judged at high risk of bias for this domain. Other potential sources of bias included selective
outcome reporting (judged at high risk of bias in four studies) and concealment of treatment
allocation (judged at high risk of bias in two studies). All other domains were rated as low or

unclear risk of bias. Very few studies provided sufficient information to judge whether
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appropriate methods were taken to conceal treatment allocation, outcome assessor
blinding was also poorly reported.
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TABLE 15: OVERVIEW OF STUDIES THAT EVALUATED CBM FOR CHRONIC PAIN

Study Details | Country Design | N Duration | Condition Pain entry Intervention 1 Intervention 2 Inter- Inter- Comparator
(weeks)* criterion vention 3 vention 4
Abrams USA Parallel | 55 12 days HIV- Average daily THC (4%; Placebo
(2007)142’ 7 group associated pain score 230 on | smoked); One cigarette
165 sensory 100 mm VAS cigarette (0.9g)
neuropathy daily
Berman(2007) | Romania, Parallel | 117 | 3 Central Average daily Nabiximols Placebo
1,164 UK group neuropathic pain score >4 on (Sativex); max
pain (non- NRS 48 sprays/24 h
acute spinal
cord injury)
Berman(2004) | UK Cross- 48 2 (no Central Average daily Nabiximols THC oromucosal Placebo
145,159 over washout) | neuropathic pain score >4 on (Sativex); max spray
pain (brachial | NRS 48 sprays/24 h
plexus
avulsion)
Blake(2006)78 UK Parallel | 58 5 Pain caused Not specified Nabiximols Placebo
group by (Sativex); max
rheaumatoid 48 sprays/24 h
arthritis
EIIis(2009)137' USA Cross- 34 5days (2 | HIV- average score 25 | THC (smoked); Placebo
162 over week associated on the pain dose started at
washout) | sensory intensity sub- 4% and
neuropathy scale of the adjusted as
Descriptor necessary. Four
Differential Scale | daily smoking
(DDS) sessions.
Frank(2008)14 UK Cross- 96 6(2 Mixed Average pain Nabilone Dihydrocodeine Placebo
L8 over washout) | neuropathic score > 40 on 0- (Cesamet); max | ; max 8 capsules
pain 100 mm VAS. 8 capsules (30mg each)
(240ug each)
GW Pharma Czech Parallel | 297 | 14 Diabetic Last 6 daily NRS Nabiximols Placebo
Ltd(2005)""” Republic, group peripheral pain scores > 24; (Sativex); max
170 Romania, neuropathy 24 sprays/24 h
UK (DPN)
Kleijnen Systematic Reviews Ltd 70




Study Details | Country Design | N Duration | Condition Pain entry Intervention 1 Intervention 2 Inter- Inter- Comparator
(weeks)* criterion vention 3 vention 4
GW Pharma UK Parallel | 70 3 Chronic average score >4 Nabiximols Placebo
Ltd(2012)79 group refractory on Box-Scale 11 (Sativex); max
pain due to on 4 consecutive 48 sprays/24 h
MS or other days
defects of
neurological
origin
Johnson Belgium; Parallel | 177 | 2 Cancer- Pain severity Nabiximols THC oromucosal Placebo
(2010)82' 167 Romania; group related pain. score 24 on 0-10 (Sativex); max 8 | spray
UK NRS sprays/24 h
Karst(2003)"*’ | Germany Cross- 21 1(1 Chronic Not specified CT3 capsules; Placebo
153 over week neuropathic max 8 capsules
washout) | pain (10mg each)
Langford(201 | UK, Czech Parallel | 339 | 14 Central sum score of 224 | Nabiximols Placebo
3)4’ 1 Republic, group neuropathic on a pain 0-10 (Sativex); max
Canada, pain (CNP) point NRS on the | 12 sprays/24 h
Spain due to MS. last 6 days
Lynch(2014)14 Canada Cross- 18 4(2 Chemotherap | average 7 day Nabiximols Placebo
8172 over weeks) y induced pain intensity >4 (Sativex); max
pain. on 11-point NRS 12 sprays/24 h
Narang(2008) | USA Cross- 30 8 hours Chronic non Pain >4 NRS (0- Dronabinol Dronabinol; 10 Placebo
139,173 over (72 hour | cancer pain 10). (Marinol); 20mg | mg daily
washout) daily
Noyes USA Cross- 10 1 day Cancer- “continuous THC Capsules; THC Capsules; THC THC Placebo
(1975)96 over (none) related pain moderate pain” 5mg 10mg Capsules; Capsules;
15mg 20mg
Nurmikko Belgium, Parallel | 125 | 5 Neuropathic pain 24 NRS for 4- | Nabiximols Placebo
(2007)80' 153 UK group pain 7 days (Sativex); max
168,171,175 characterised 48 sprays/24 h
by allodynia
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Study Details | Country Design | N Duration | Condition Pain entry Intervention 1 Intervention 2 Inter- Inter- Comparator
(weeks)* criterion vention 3 vention 4
Pinsger(2006) | Austria Cross- 30 4(5 Chronic VAS>5 Nabilone Placebo
143,154 over washout) | refractory (Cesamet); max
pain due to 4 capsules
problems of (0.25mg each)
the
musculoskelet
al system
Portenoy(201 | Belgium, Parallel | 360 | 9 Cancer pain Score 4-8 on NRS | Nabiximols Nabiximols Nabiximols Placebo
2)86' 166 Canada, group pain scale, not (Sativex); max 4 | (Sativex); 6-10 (Sativex);
Chile, changed by >2 sprays per day sprays per day 11-16
Czech points over 3 sprays per
Repubilic, consecutive days day
Finland, in 14 days
France,
Germany,
India, Italy,
Mexico,
Poland,
Romania,
South
Africa,
Spain, UK,
USA
Rog(2005)144’ UK Parallel | 66 5 Central Not specified Nabiximols Placebo
158,169, 180 group neuropathic (Sativex); max
pain 48 sprays/24 h
syndromes
due to MS
Selvarajah UK Parallel | 30 12 Diabetic Not specified Nabiximols Placebo
(2010)132’ 136, group peripheral (Sativex); max
78 neuropathy unclear
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Study Details | Country Design | N Duration | Condition Pain entry Intervention 1 Intervention 2 Inter- Inter- Comparator
(weeks)* criterion vention 3 vention 4
Serpel|(2014)8 Belgium, Parallel | 246 | 15 Peripheral >24 on pain 0-10 | Nabiximols Placebo
L7 Canada, group neuropathic NRS for > 6 (Sativex); max
Czech pain (PNP) days during 24 sprays/24 h
Repubilic, associated baseline
Romania, with allodynia
UK
Skrabek(2008 | Canada Parallel | 40 4 Fibromylagia Pain despite the Nabilone Placebo
)140’ 4 group use of other oral (Cesamet); max
medications. 4 capsules
(0.5mg each)
Svendsen(200 | Denmark Cross- 24 3(3 Central pain in | Central pain at Dronabinol Placebo
4)1e 1> over washout) | MS patients the maximal pain | (Marinol); max
site with a pain dose 10mg/day
intensity score 2 3
on a 0-10 NRS
Wallace(2013 | USA Cross- 16 4 hours Painful >4 on 11 point THC (7%) THC (4%) THC (1%) Placebo
)76' 160 over (washout | diabetic NPS oromucosal oromucosal oromucosa
unclear) peripheral spray spray | spray
neuropathy
Ware(2010)"* | Canada Cross- 32 2(2 Chronic pain Not specified Nabilone Amitriptylin
/133,149,130 over washout) | conditions (Cesamet); e: 10mg/day
(fibromyalgia) 0.5mg/day
Ware(2010)*** | Canada Cross- 23 5days (9 | Neuropathic Average weekly THC (2.5%) THC (6%) THC (9.4%) Placebo
176 over days pain pain intensity smoked smoked smoked
washout) score >4 on a 10-
cm VAS
WiIsey(2013)1 USA Cross- 39 6 hours Peripheral VAS >3/10 Cannabis Cannabis Placebo
34,163 over (washout | neuropathic (3.53%) (1.29%)
3-7 days) | pain vaporised; 4 vaporised 4
puffs 1 hour ;puffs 1 hour
from baseline, from baseline,
4-8 puffs 3 4-8 puffs 3
hours hours
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Study Details | Country Design | N Duration | Condition Pain entry Intervention 1 Intervention 2 Inter- Inter- Comparator
(weeks)* criterion vention 3 vention 4
WiIsey(2011)1 USA Cross- 38 6 hours Neuropathic VAS >3/10 THC (3.5%) THC (7%) Placebo
38 161 over (3-21 day | pain smoked: 9 puffs | smoked: 9 puffs
washout) following following
standard standard
procedure procedure
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TABLE 16: RISK OF BIAS IN CHRONIC PAIN STUDIES

Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor outcome data outcome
generation blinding blinding reporting
Abrams(2007)**
Berman(2007)"
Berman(2004)™*
Blake(2006)"
Ellis(2009)"’
Frank(2008)""*

GW Pharma Ltd(2005)”

GW Pharma NCT01606176(2012)"

Johnson(2010)82

Karst(2003)*’

Langford(2013)4

Lynch(2014)™*

139

Narang(2008)

Noyes(1975)°°

Nurmikko(2007)*°

Pinsger(2006)™*

Portenoy(2012)*

Rog(2005)"**

Serarajah(ZOlO)136

Serpell(2014)*

Skrabek(2008)"**°

Svendsen(2004)™*

Wallace(2013)"

Ware(2010)**

Ware(2010)***

Wilsey(2013)"*

Wilsey(2011)"®
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5.2.3.2 Dichotomous outcome results

Pain

Twelve studies provided dichotomous data for the effects of CBM on pain (Table 17). The
most commonly evaluated outcome was a 30% reduction in pain scores based on NRS or
VAS scales, this was evaluated in 11 studies (8 parallel group and 3 cross-over studies). In
order to calculate a summary estimate for this outcome we selected one set of results from
studies that evaluated multiple interventions. We selected the intervention or dose most
comparable to other studies. For the study that evaluated nabiximols and THC we selected
the nabiximols data, for the study that evaluated different doses of nabiximols we selected
the 11-14 spray dose, for the studies that evaluated two different concentrations of smoked
cannabis we selected the 3.5% concentration. The summary OR based on 8 parallel group
studies suggested a beneficial effect of CBM but this did not reach statistical significance
(OR 1.35, 95% CI 0.95, 1.93; Figure 5). There was moderate evidence of heterogeneity
(1°=49%, p=0.06). Sensitivity analysis including the three cross-over trials found evidence for
a beneficial effect of cannabis on pain (OR 1.60, 95% Cl 1.11, 2.30; Figure 6) but there was
greater heterogeneity (I°=54%, p=0.016). Differences across studies did not appear related
to type of CBM, underlying cause of pain, or risk of bias. There was no evidence of small
study effect based on the eight parallel group studies alone (p=0.304) or on all 11 studies
(p=0.077). Three of the studies (2 parallel group and 1 cross-over) that evaluated a 30% or
more improvement in pain scores also reported data for the number of participants with a

80, 81,146 A|l suggested a beneficial effect of CBM

50% or more improvement in pain scores.
but this only reached statistical significance in the cross-over trial.'*® Other dichotomous

pain outcomes were only evaluated in single studies, these are summarised in Table 17.

Global impression

Five parallel group studies, all assessing nabiximols, evaluated patient global impression of

14,77, 79, 1% Three reported dichotomous data on the number of patients reporting

14,79 77, 144

change.
an improvement associated with treatment and two reported categorical data.
We dichotomised the data from the categorical studies to calculate the number of patients
who reported an improvement associated with treatment. The summary estimate
suggested that nabiximols was associated with significantly greater patients reported
improvement compared to placebo (OR 1.94, 95% CI 1.15, 3.28; Figure 7). There was strong

evidence of heterogeneity (1>=69%, p=0.01).
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FIGURE 5: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING AT LEAST A 30%
REDUCTION IN PAIN, PARALLEL GROUP STUDIES ONLY

>30% pain reduction

Study OR (95% Cl)
Abrams(2007) = 3.20 ( 1.00, 10.48)
GW Pharma Ltd(2005) | W 0.80 ( 0.53, 1.36)
Johnson(2010) —— 2.70 ( 1.20, 6.26)
Langford (2013) ! o 1.20 ( 0.81, 1.90)
Nurmikko(2007) - 1.90 ( 0.80, 4.75)
Portenoy(2012) S ol 0.90 ( 0.47, 1.76)
Selvarajah(2010) | -= 0.60 ( 0.15, 2.76)
Serpell(2014) —i— 1.90 ( 1.04, 3.63)
Overall 1.35 ( 0.95, 1.93)

Q=13.78, p=0.06, I’=49%

0123456 7 8 910
Favours placebo OR Favours CBM

FIGURE 6: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING AT LEAST A 30%
REDUCTION IN PAIN, PARALLEL GROUP AND CROSS-SECTIONAL STUDIES

>30% pain reduction

Study OR (95% Cl)
Abrams(2007) -—— 3.20 ( 1.00, 10.48)
GW Pharma Ltd(2005) | I 0.80 ( 0.53, 1.36)
Johnson(2010) ——— 2.70 ( 1.20, 6.26)
Karst(2003) = 4.27 ( 1.00, 18.17)
Langford (2013) | W 1.20 ( 0.81, 1.90)
Nurmikko(2007) - 1.90 ( 0.80, 4.75)
Portenoy(2012) I 0.90 ( 0.47, 1.76)
Selvarajah(2010) — 0.60 ( 0.15, 2.76)
Serpell(2014) -i— 1.90 ( 1.04, 3.63)
Wilsey (2013) ———— 4.20 ( 1.60,11.08)
Wilsey(2011) | —+#———— 1.74 ( 0.34, 8.83)
Overall 1.60 ( 1.11, 2.30)

Q=21.92, p=0.02, I’=54%

0 2 4 6 8 1012 14 16 18

Favours placebo OR Favours CBM
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FIGURE 7: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING AN IMPROVEMENT
WITH NABIXIMOLS COMPARED TO PLACEBO

Patient global impression

Study

Berman (2007)

GW Pharma Ltd(2012)
GW Pharma Ltd(2005)
Langford (2013)

Rog (2005)

Overall

OR (95% Cl)

4.47 ( 1.98,10.05)
0.90 ( 0.32, 2.64)
1.30 ( 0.86, 1.98)

1.47 ( 0.99, 2.18)

5.00 ( 1.79, 13.99)

1.94 ( 1.15, 3.28)

Q=13.10, p=0.01, I’=69%

0 2 4 6 8 10 12 14
Favours placebo OR Favours CBM

TABLE 17: RESULTS FOR DICHOTOMOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR CHRONIC PAIN

Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*
Events/ n Events/n
Pain
Abrams(2007)** THC Neuropathic pain scale (VAS) 13/25 6/25 3.2(1.00, 10.48)
Parallel group (>30% reduction)
GW Pharma Nabiximols NRS (230% reduction) 54/149 59/148 0.8 (0.53, 1.36)
Ltd(2005)”’
Parallel group
Johnson(2010)82 Nabiximols Pain relief (NRS) (230% 23/53 12/56 2.7 (1.20, 6.26)
Parallel group THC reduction) 12/52 12/56 1.0 (0.45, 2.68)
Karst(2003)"*’ CT3 Neuropathic pain scale (230% 9/19 3/19 4.27 (1.00,
Cross-over reduction) 18.17)
Langford (2013)* Nabiximols NRS (230% reduction) 84/167 77/172 1.2 (0.81, 1.90)
Parallel group
Nurmikko(2007)*° Nabiximols | NRS (230% reduction) 16/63 9/62 1.9 (0.80, 4.75)
Parallel group RCT (Sativex)
Portenoy(2012)86 Nabiximols NRS (>30% reduction) 30/91 24/91 1.37(0.72, 2.58)
Parallel group RCT (1-4 sprays)
(6-10 sprays) 26/87 24/91 1.19 (0.62, 2.27)
(11-14 22/90 24/91 0.90 (0.47, 1.76)
sprays)
Selvarajah(2010)™° Nabiximols Neuropathic pain scale(VAS) 8/15 9/14 0.6 (0.15, 2.76)
Parallel group RCT (230% reduction)
Serpell(2014)* Nabiximols | NRS (230% reduction) 34/123 19/117 | 1.9 (1.04, 3.63)
Parallel group RCT
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Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*
Events/ n Events/n
Wilsey (2013)"* Cannabis VAS score (230% reduction) 21/37 10/38 3.5 (1.36, 9.19)
Cross-over RCT (1.29%)
Cannabis 22/36 10/38 4.2 (1.60, 11.08)
(3.53%)
Wilsey(2011)"® THC (3.5%) | VAS score (230% reduction) 4/36 2/33 1.74 (0.34, 8.83)
Cross-over RCT THC (7%) 0/34 2/33 0.18 (0.01, 3.95)
Karst(2003)* CT3 Neuropathic pain scale (=50% 2/19 0/19 5.5 (0.24,
Cross-over reduction) 124.20)
Nurmikko(2007)80 Nabiximols NRS (>50% reduction) 13/63 5/62 2.7 (0.96, 8.07)
Parallel group RCT (Sativex)
Svendsen(2004)™* Dronabinol NRS (50% pain relief) 11/24 4/24 3.8(1.07, 14.07)
Cross-over RCT
Serpell(2014)* Nabiximols NRS (250% improvement) /123 /117 1.70 (0.65, 4.48)
Parallel group RCT p-value=0.280
Portenoy(2012)86 Nabiximols Composite outcome: change in | /91 /91 1.87
Parallel group RCT (1-4 sprays) NRS and change in opioid p-value=0.038
Nabiximols consumption; positive response | /87 /91
(6-10 sprays) | improvement in one and other
Nabiximols | stable or improved /90 /91 1.16
(11-16 p-value=0.622
sprays)
Johnson(2010)* Nabiximols Breakthrough analgesia use NR NR 0.96
Parallel group (Number of days breakthrough p-value=0.697
THC medication used) NR NR 1.20
p-value=0.555
Global impression
Berman (2007)1 Nabiximols Patient global impression 30/56 12/60 4.47 (1.98,
Parallel group RCT (number of participants 10.05)
reporting improvement)
GW Pharma Nabiximols Patient global impression 9/36 9/34 0.9 (0.32, 2.64)
Ltd(2012)"°
Parallel group
GW Pharma Nabiximols Patient global impression NR NR 1.3 (0.86, 1.98)
Ltd(2005)”’
Langford (2013)* Nabiximols Patient global impression NR NR 1.47 (0.99, 2.18)
Parallel group
Rog (2005)"*** Nabiximols Patient global impression 24/34 10/32 5.0 (1.79, 13.99)

(number of participants
reporting improvement)

5.2.3.3 Continuous outcome results

The included studies reported a variety of continuous outcome measures that we grouped

as covering pain, quality of life (QoL), mobility/disability, and global impression. Outcome

measures reported only in single trials included various types of total pain scores, peripheral

neuropathic pain, superficial pain, pain at allodynic site, pain relief, spine pain, headache
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intensity, punctuate allodynia, number of headache free days, dynamic allodynia, morning
pain at rest of on movement, muscular pain, deep pain, breakthrough analgesia use,
unpleasantness, and radiating pain. These are summarised in Table 18 and are not
considered in more detail. In order to calculate summary estimates for some outcomes it
was necessary to select one set of results from studies that evaluated multiple
interventions. As with the analysis for dichotomous outcomes, we selected the intervention
or dose most comparable to other studies. For the study that evaluated nabiximols and THC
we selected the nabiximols data, for the study that evaluated different doses of nabiximols
we selected the 11-14 spray dose, for the studies that evaluated two different
concentrations of smoked cannabis we selected the 3.5% concentration, for the study that
evaluated two doses of dronabinol we selected the 10mg dose, and for the studies that
evaluated different doses of THC we selected the 10mg dose.

Pain
The most commonly reported measure of pain was a 0-10 numerical pain ratings score. This

1, 4, 80, 82, 86, 144 96, 135, 139,

was assessed in 11 studies, six parallel group and five cross-over trials.

146,148 Al but one of the cross-over trials provided data in sufficient detail to permit

139 This study reported a significant beneficial effect of dronabinol at two different

pooling.
doses compared to placebo, with a greater effect for the 20mg compared to the 10mg dose
(-0.9 vs -1.5).° The summary weighted mean different based on the six parallel group
studies suggested a significant beneficial improvement in pain scores associated with CBM
(WMD -0.46, 95% CI -0.80, -0.11, Figure 8). There was moderate evidence of heterogeneity
(1’=59%, p=0.03). Sensitivity analysis that included the cross-over trials also showed a
significant beneficial effect of CBM (WMD -0.57, 95% ClI -0.93, -0.22, Figure 9) but
heterogeneity increased (1’=67%, p<0.01). There was evidence of small study effects for the
analysis based on the parallel group studies alone (p=0.02) but not for the analysis based on

all 10 studies (p=0.172).
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FIGURE 8: FOREST PLOT SHOWING WMD (95% Cl) FOR PAIN NRS FOR PARTICIPANTS TAKING CBM COMPARED TO

PLACEBO IN PARALLEL GROUP STUDIES

Study

Berman (2007)

Johnson (2010)
Langford (2013)
Nurmikko(2007)
Portenoy (2012)

Rog(2005)

Overall

Q=12.10, p=0.03, I°=59%

Favours CBM

FIGURE 9: FOREST PLOT SHOWING WMD (95% Cl) FOR NRS FOR PARTICIPANTS TAKING CBM COMPARED TO

NRS
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Favours placebo
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-0.38 (-1.59, 0.83)
-1.80 (-2.52,-1.08)
-0.60 (-1.80, 0.60)
-0.13 (-0.83, 0.56)
-0.08 (-0.51, 0.35)
-0.67 (-1.21,-0.14)
-0.17 (-0.62, 0.29)
-0.96 (-1.59, -0.32)
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Six parallel group studies, all of which evaluated nabiximols, used the brief pain inventory
short form (BPI-SF) 2 to measure pain using various scores from this tool.* 77 7% 8. 82.8 p|
of these suggested a beneficial effect of cannabis in reducing pain scores but this did not
reach statistical significance in any of the trials. The most commonly reported subscale was
the severity composite index which was evaluated in four of the six trials, with sufficient
data to permit pooling in three trials. The summary effect size suggested a small beneficial
effect of cannabis on pain but this did not reach statistical significance (WMD -0.17, 95% ClI -
0.50, 0.16, Figure 10). There was no evidence of heterogeneity (I2=0%).

1, 76, 137, 138, 141, 183

Six studies, five cross-over trials and one parallel group study, evaluated

181 None of these

changes in pain using various measures on the descriptor differential scale.
studies provided a measure of effect with associated confidence interval but all provided p-
values for the difference between CBM and placebo and suggested a significant beneficial

effect of CBM in reducing pain (p-values ranged from 0.04 to 0.007).

Five studies, two parallel group trials and three cross-over trials, used the McGill pain rating
scale’® to evaluate pain. Generally the studies showed no difference between CBM and
placebo, although two studies found some evidence of significant beneficial effects in favour
of CBM. One parallel group study showed a significant beneficial effect on the VAS scale of
the McGill pain rating (MD -0.72, 95% Cl -1.30, -0.14) but not on total pain intensity.”® One
of the cross-over trials that evaluated both THC and nabiximols compared to placebo
reported a significantly beneficial effect of THC compared to placebo but found no
significant difference for nabiximols. The only study to compare CBM (nabilone) to an active
comparator (amitriptyline) assessed pain using this rating scale. This cross-over trial found
no difference between nabilone and amitriptyline.

Seven parallel group trials assessed pain using the neuropathic pain scale.” ’” 80, 81,136, 142, 144

Five of these trials provided data on suitable format to allow data to be pooled. ”” 80, 81, 136,
144 All but one suggested a beneficial effect of CBM but this only reached statistical
significance in one. The pooled estimates suggested a significant beneficial effect of
nabiximols in reduced neuropathic pain compared to placebo (WMD -3.89, 95% Cl -7.32, -
0.47, Figure 11). There was some evidence of heterogeneity (1’=41%, p=0.15). One of the
studies that did not contribute to the meta-analysis also suggested a significant beneficial

effect of THC,142 the other found no difference between nabiximols and pIacebo.4

Four studies, three parallel group and one-cross-over trial, measured pain using the pain
disability index (PDI).* 7 8% 1% Al compared nabiximols to placebo. Three suggested a
beneficial effect of nabiximols on the PDI although this only reach statistical significance in
one (MD -5.85, 95% Cl -9.62, —2.09).80 One trial suggested a harmful effect of nabiximols but
this was of borderline significance (p=0.058), this study did not report a confidence intervals
and so there were insufficient data to pool results from the parallel group studies for this
outcome.
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Two cross-over trials evaluated pain using a VAS scale, both reported strong evidence for a
beneficial effect of cannabis (p<0.002), however, these studies did not provide confidence
intervals around the mean difference. Two studies, one crossover trial and one parallel

group study, evaluated pain using the 11 item pain box scale.'* 185

The cross-over trial
found a significant difference between groups (p=0.005) but the parallel group study found

no differences between groups (p<0.05).

FIGURE 10: FOREST PLOT SHOWING WMD (95% Cl) FOR BRIEF PAIN INVENTORY-SHORT FORM FOR
PARTICIPANTS TAKING CBM COMPARED TO PLACEBO

BPI-SF

Study WMD (95% Cl)

GW Pharma Ltd(2012) = -1.66 (-4.42, 1.10)

GW Pharma Ltd(2005) -0.05 (-0.51, 0.42)

Serpell (2014) -0.25 (-0.72, 0.21)

Overall -0.17 (-0.50, 0.16)

Q=1.49, p=0.47, I’=0%

Favours CBM WMD Favours placebo

FIGURE 11: FOREST PLOT SHOWING WMD (95% CI) FOR NEUROPATHIC PAIN SCALE (NPS) FOR PARTICIPANTS
TAKING CBM COMPARED TO PLACEBO

: WMD (95% Cl)
GW Pharma Ltd(2005) —L— 0.37 (-3.87, 4.61)

Nurmikko(2007) —— -8.03 (-13.83,-2.23)
L -6.58 (-12.97, -0.19)

= -7.80 (-20.10, 12.10)

Serpell (2014) — -2.86 (-7.22, 1.50)

-3.89 (-7.32,-0.47)

Favours CBM Favours placebo
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Quality of life

Thirteen of the chronic pain studies evaluated quality of life as an outcome measure.
81, 135, 136, 141, 143, 146, 148

1,4,77,79,

Five studies were cross-over trials and eight were parallel group
studies. Quality of life was measured using a variety of different measures. Measures used
in multiple studies included EQ-5D (5 studies),*®® SF-36 (5 studies),’®’ Spitzer QoL (2

8 0On all these tools lower scores are associated with worse outcomes meaning

studies).
that a higher score or positive MD favours CBM, this is in contrast to most pain outcomes

where a lower score generally favours CBM.

Five studies, four parallel group studies and one cross-over trial, evaluated QoL using the
EQ-5D with most reporting data for both the health status index and health status VAS.* ’”
81,135,136 £our parallel group studies suggested a very small negative effect nabiximols on
EQ-5D health status index compared to placebo but this did not reach statistical significance
in any of the studies. Three studies reported data in a format suitable for pooling. The
summary estimate showed no difference between treatment groups (WMD -0.01, 95% ClI -

0.05, 0.02; Figure 12). There was no evidence of heterogeneity (1>=0%, p=0.82).

FIGURE 12: FOREST PLOT SHOWING WMD (95% CI) FOR EQ-5D HEALTH STATUS INDEX FOR PARTICIPANTS
TAKING CBM COMPARED TO PLACEBO

EQ-5D Health Status Index

Study WMD (95% Cl)

GW Pharma Ltd(2005) -0.01 (-0.06, 0.03)

Serpell (2014) -0.01 (-0.06, 0.04)

Selvarajah (2010) L -0.06 (-0.21, 0.09)

Overall -0.01 (-0.05, 0.02)

Q=0.41, p=0.82, I’=0%

-0.2 -0.1 0 0.1
Favours placebo WMD Favours CBM

4, 136, 141, 146, 148
evaluated

Five studies, three cross-over trials and two parallel group studies,
QoL using the SF-36 which included various subscales. The studies generally found little
evidence for an effect of CBM on SF-36 results, with most results showing no differences
between groups.

79

Two parallel group studies evaluated the Spritzer QoL index." Neither reported a

significant difference between nabiximols or placebo for this outcome. One study evaluated
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various scales on the EORTC QLQ-C30 measure of cancer QoL and also found no differences

between nabiximols and placebo.??

Global impression of change

Four studies, two cross-over trials and two parallel group trials, evaluated global impression

of change.

80, 86, 134, 139

of the parallel group trials found no differences between groups.

Three reported significant beneficial effects in favour of CBM but one

TABLE 18: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR CHRONIC PAIN

Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Pain
Serpell Nabiximols (Peripheral -0.34 (-0.79, 0.139 ANCOVA
(2014)81 neuropathic pain 0.11)
Parallel group 0-10 NRS)
Svendsen(200 | Dronabinol (Radiating pain -0.6 (-1.3, 0.039
4)**° (NRS 0-10)) 0.0)
Cross-over
Wilsey Cannabis (Unpleasantness) <0.001 | Repeated
(2013)134 (3.53%) measures
Cross-over model
GW Pharma Nabiximols Breakthrough -0.17(-0.59, 0.410 ANCOVA
Ltd(2005)"’ analgesia use (daily 0.24)
Parallel group number of
paracetamol
tablets)
GW Pharma Nabiximols BPI-SF (severity -1.66 (-4.42, 0.233 ANCOVA
Ltd(2012)79 scomposite score) 1.10)
Parallel group
Langford Nabiximols BPI-SF (no further -0.12 0.564
(2013)* details)
Parallel group
Serpell Nabiximols BPI-SF (Average -0.34 (-0.71, 0.148 ANCOVA
(2014)* pain) 0.12)
Parallel group
Johnson Nabiximols BPI-SF(Interference -1.04 (-5.23, 0.619 ANCOVA
(2010)82 composite score) 3.15)
Parallel group
Johnson THC BPI-SF(Interference -4.07 0.048 ANCOVA
(2010)82 composite score) (-8.10, -0.05)
Parallel group
Portenoy Nabiximols (1-4 | BPI-SF (Interference 0.871
(2012)%* sprays) composite score)
Portenoy Nabiximols (6- BPI-SF(Interference 0.088
(2012)* 10 sprays) composite score)
Portenoy Nabiximols (11- | BPI-SF (Interference 0.956
(2012)86 16 sprays) composite score)
Serpell Nabiximols BPI-SF (Interference -0.32 (-0.80, 0.183 ANCOVA
(2014)81 composite score) 0.15)
Parallel group
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
GW Pharma Nabiximols BPI-SF (Severity -0.05 (-0.51, 0.841 ANCOVA
Ltd(2005)"’ Composite Score) 0.42)
Parallel group
Serpell Nabiximols BPI-SF (Severity -0.25(-0.72, 0.288 ANCOVA
(2014)* composite score) 0.21)
Parallel group
Portenoy Nabiximols (1-4 | BPI-SF(Severity 0.236
(2012)86 sprays) composite score)
Portenoy Nabiximols (6- BPI-SF(Severity 0.119
(2012)86 10 sprays) composite score)
Portenoy Nabiximols (11- | BPI-SF(Severity 0.861
(2012)* 16 sprays) composite score)
Serpell Nabiximols BPI-SF(worst pain) -0.30(-0.82, 0.255 ANCOVA
(2014)* 0.22)
Parallel group
Selvarajah Nabiximols Deep pain (100mm 10.50(-12.20, Linear
(2010)*° VAS scale) 30.80) 0.38 regression
Parallel group
Ellis(2009)”" | THC Descriptor 3.30 0.016 | Wilcoxon's
Differential Scale signed rank test
Wilsey THC 3.5% Descriptor 0.12 (0.065, <0.01 Linear mixed
(2011)**® Differential Scale 0.18) model
Cross-over (Global impression
of change (pain
relief))
Wilsey THC 7% Descriptor 0.12 (0.064, <0.01
(2011)**® Differential Scale 0.18)
Cross-over (Global impression
of change (pain
relief).
Berman Nabiximols Descriptor 0.79 0.007
(2007)* Differential Scale
Parallel group (least pain in the
last 24h (points))
Berman Nabiximols Descriptor 0.46 0.04
(2007)1 Differential Scale
Parallel group (mean BPI (points))
Wallace(2013) | THC Descriptor 0.017
e Differential Scale
(mean lowest
achieved
spontaneous pain
score)
Wilsey THC 3.5% Descriptor -0.21 <0.01
(2011)**® Differential Scale (-0.33, -0.09)
Cross-over (Pain

unpleasantness
(measure of the
emotional
dimension of pain
by VAS)
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Wilsey THC 7% Descriptor -0.21 <0.01
(2011)"* Differential Scale (-0.33, -0.09)
Cross-over (Pain
unpleasantness
(measure of the
emotional
dimension of pain
by VAS).
Berman Nabiximols Descriptor -1.93 0.032 ANCOVA
(2007)* Differential Scale (-3.69, -0.16)
Parallel group (Total BPI (points))
Frank Nabilone Descriptor 6.0 (1.40, 0.01
(2008)"* Differential Scale 10.50)
Cross-over (VAS (0-100mm))
Skrabek Nabilone Descriptor -0.79 <0.02
(2008)140 Differential Scale
Cross-over (VAS (0-100mm))
Wilsey THC 3.5% Descriptor -0.0036 0.03
(2011)**® Differential Scale (-0.0069,
Cross-over (VAS (0-100mm)) 0.0003)
Wilsey THC 7% Descriptor -0.0035 0.04
ifferential Scale -0. , -0.
(2011)**® Diff ial Scal (-0.0068, -0
Cross-over (VAS (0-100mm)) 0002)
GW Pharma Nabiximols Diabetic -0.12 (-0.60, 0.634 ANCOVA
Ltd(2005)”’ Neuropathy Pain 0.36)
Parallel group (0-10 NRS)
Selvarajah Nabiximols McGill Pain rating -1.3(-3.0, 2.4) 0.81 Linear
ective scale regression
(2010)™° (Affecti le) i
Parallel group
Ware Nabilone McGill Pain rating 1.4 (-4.3,7.20)
(2010)133 vs Amitriptyline | (Present pain
Cross-over intensity)
Selvarajah Nabiximols McGill Pain rating 0.53(-0.79, 0.57 Linear
resent pain . regression
(2010)™° (P [ 1.40) i
Parallel group intensity)
Selvarajah Nabiximols McGill Pain rating 3.30(-5.39, 0.65 Linear
(2010)™° (Sensory scale) 8.44) regression
Parallel group
Blake(2006)”® | Nabiximols McGill Pain rating 3(-3,9) 0.302 | Mann-Whitney/
Parallel group ((SF-MPQ): total Wilcoxon test;
intensity of pain
Berman Nabiximols McGill Pain rating -1.7 (-3.64, 0.146 ANCOVA
(2004)"* (SF-MPQ Pain 0.55)
Cross-over Rating Index (total
score=45))
Berman THC McGill Pain rating -2.1 0.04
(2004)** (SF-MPQ Pain (-4.29,-0.1)
Cross-over Rating Index (total
score=45))
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Berman Nabiximols McGill Pain rating -7.8 0.092 ANCOVA
(2004)'* (SF-MPQ VAS) (-15.78,-1.2
Cross-over 1)
Berman THC McGill Pain rating -9.3 0.0037
(2004)** (SF-MPQ VAS) (-17.41, -0.5
Cross-over 7)
Blake(2006)”® | Nabiximols McGill Pain rating -3(-18, 9) 0.574 | Mann-Whitney/
Parallel group (SF-MPQ VAS) Wilcoxon test;
Blake(2006)”® | Nabiximols McGill Pain rating -0.72 0.016 | Mann-Whitney/
Parallel group (SF-MPQ VAS) (-1.30, -0.14) Wilcoxon test;
Ware THC (2.5%) McGill Pain rating 1.30(-9.19,
(2010)"* (Total score) 11.79)
Cross-over
Ware THC (6%) McGill Pain rating -3.30 (-
(2010)*** (Total score) 12.86, 6.26)
Cross-over
Ware THC (9.4%) McGill Pain rating -4.30 (-
(2010)"* (Total score) 13.82, 5.22)
Cross-over
elvaraja abiximols cGill Pain rating .0(-0.91, 3. . inear
Sel jah Nabiximol McGill Pai i 1.0(-0.91, 3.40) 0.24 Li
(2010)™° (VAS) regression
Parallel group
Blake(2006)78 Nabiximols Morning pain on -0.95(-1.83,-0.0 | 0.044 ANCOVA
Parallel group movement (0-10 2)
NRS)
Blake(2006)78 Nabiximols Morning pain at -1.04(-1.90, -0.1 | 0.018 Mann-Whitney/
Parallel group rest (0-10 NRS) 8) Wilcoxon test;
elvaraja abiximols uscular pain .3(-9.15, . inear
Sel jah Nabiximol M | i 10.3 (-9.15 0.26 Li
(2010)™*° (100mm VAS scale) 33.00) regression
Parallel group
angfor abiximols europathic pain . .
Langford Nabiximol N hi i 1.83 0.310
(2013)° scale (0-100)
Parallel group
elvaraja abiximols europathic pain -7.80(-20.10, . inear
Sel jah Nabiximol N hi i 7.80(-20.10 0.62 Li
(2010)136 scale (0-100) 12.10) regression
Parallel group
Serpell Nabiximols Neuropathic pain -2.86 (-7.22, 0.198 ANCOVA
(2014)* scale (0-100) 1.50)
Parallel group
Abrams THC Neuropathic pain 18 0.03 Mann-Whitney/
(2007)142 scale (% median Wilcoxon test
Parallel group reduction in
chronic
neuropathic pain
(VAS))
Abrams THC Neuropathic pain <0.001 | Mann-Whitney/
(2007)** scale (% reduction Wilcoxon test

Parallel group

chronic pain ratings

(AUC))
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Rog(2005)*** | Nabiximols Neuropathic pain -6.58(-12.97,-0 | 0.044 | ANCOVA
Parallel group scale (0-100) .19)
GW Pharma Nabiximols Neuropathic pain 0.37(2.153) 0.865 ANCOVA
Ltd(2005)"’ scale (0-100) (-3.87, 4.61)
Parallel group
Nurmikko(200 | Nabiximols Neuropathic pain -8.03 0.007 ANCOVA
7)% scale (0-100) (-13.83, -2.23)
Parallel group
Berman Nabiximols NRS (0-10) -0.08 (-0.51, 0.708 ANCOVA
(2007)* 0.35
Parallel group
Johnson Nabiximols NRS (0-10) -0.67 0.0014 | ANCOVA
(2010)* (-1.21,-0.14)
Parallel group
Johnson THC NRS (0-10) -0.32 (-0.86, 0.245 ANCOVA
(2010)® 0.22)
Parallel group
Rog(2005)*** | Nabiximols NRS (0-10) -1.25(-2.11,-0. | 0.005 | ANCOVA
Parallel group 39)
Lynch(2014)™ | Nabiximols NRS (0-10) -0.38 (-1.59,
Cross-over 0.83)
Portenoy Nabiximols (1-4 | NRS (0-10) -0.75 0.006 ANCOVA
(2012)%° sprays) (-1.28,-0.22)
Nabiximols (6- -0.36 (-0.89, 0.187
10 sprays) 0.18)
Nabiximols (11- -0.09(-0.62,
16 sprays) 0.44) 0.75
Ware THC (2.5%) NRS (0-10) -0.13 (-0.83, Generalised
(2010)"* 0.56) linear model
Cross-over THC (6%) -0.09(-0.78,
0.60)
THC (9.4%) -0.71(-1.40,
-0.02)
Nurmikko(200 | Nabiximols NRS (Dynamic -0.82 0.042 ANCOVA
7)% allodynia) (-1.60, -0.03)
Parallel group
Pinsger(2006)" | Nabilone NRS (Increase of 0.093 Wilcoxen signed
2 number of rank
Cross-over headache-free days
in last 4 weeks)
Berman Nabiximols NRS (Mean diary -0.58 0.005 ANCOVA
-11 pain score -0.98, -0.
(2004)** BS-11 pai ) (-0.98, -0.18)
Cross-over
Berman THC NRS (Mean diary -0.64 0.002
-11 pain score -1.03, -0.
(2004)** BS-11 pai ) (-1.03, -0.24)
Cross-over
Nurmikko(200 | Nabiximols NRS (mean pain -0.96 0.004 ANCOVA
7)% NRS score) (-1.59, -0.32)
Parallel group
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Langford Nabiximols NRS (NRS 0-10 0.17(-0.62, 0.47
(2013)* scale) 0.29)
Parallel group
Narang(2008)" | Dronabinol NRS (pain intensity -0.9 <0.001 | Linear
» (10mg) (0-10)) regression
Cross-over (fixed effects)
Narang(2008)1 Dronabinol NRS (pain intensity -1.5 <0.001 | Linear
3 (20mg) (0-10)) regression
Cross-over (fixed effects)
Nurmikko(200 | Nabiximols NRS (Punctate -0.87 0.021 ANCOVA
7)% allodynia) (-1.62,-0.13)
Parallel group
Pinsger(2006)" | Nabilone NRS (Reduction of 0.006 Wilcoxen signed
2 current spine pain rank
Cross-over intensity)
Pinsger(2006)1 Nabilone NRS (Reduction of 0.241 Wilcoxen signed
2 mean headache rank
Cross-over intensity in last 4
weeks)
Pinsger(2006)" | Nabilone NRS (Reduction of 0.196 Wilcoxen signed
2 mean spine pain rank
Cross-over intensitiy in last 4
weeks)
Narang(2008)" | Dronabinol NRS (SPID) -23.8 <0.01 Linear
3 (10mg) regression
Cross-over (fixed effects)
Svendsen(200 | Dronabinol NRS (Spontaneous -0.60 (-1.8, 0.02
4)146 pain score.) 0.0)
Cross-over
Noyes THC (5mg) NRS (Total Pain 2.1(1.4,2.8)
(1975)* Reduction
Cross-over THC (10mg) 1.8 (1.08,
2.52)
THC (15mg) 3.2 (2.56,
3.84)
THC (20mg) 8.2(7.37,
9.03)
Berman Nabiximols Pain Box Scale-11 -0.8 0.005 ANCOVA
(2004)** (-1.23,-0.23)
Cross-over
Berman THC Pain Box Scale-11 -0.6 0.02
(2004)** (-1.08, -0.09)
Cross-over
Ellis(2009)”" | THC VAS (0-10) <0.001 | Wilcoxon's
signed rank test
Wilsey Cannabis VAS (0-100) -10 0.0018 | Repeated
(2013)** (3.53%) measures
Cross-over model
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:

Cannabis (1.29) -11 0.0018 | Repeated
measures
model

Langford Nabiximols Pain disability index 2.79 0.058
(2013)* (PDI)
Parallel group
Nurmikko(200 | Nabiximols Pain disability index -5.85 0.003 ANCOVA
7)% (PDI) (-9.62, -2.09)
Parallel group
GW Pharma Nabiximols Pain disability index | -2.79 (-8.14, 0.30 ANCOVA
Ltd(2012)"° (PDI) 2.56)
Parallel group
Berman Nabiximols Pain disability index | -2.0(-4.32, 0.181 ANCOVA
(2004)** (PDI) 0.83)
Cross-over
Berman THC Pain disability index | 0.3 (-2.12, 0.739
(2004)** (PDI) 2.98)
Cross-over
Narang(2008)" | Dronabinol Pain relief ((integral | 8.3 <0.05 Linear
3 (10mg) relief scores)) regression
Cross-over (fixed effects)
Dronabinol 10.6 <0.01
(20mg)
Narang(2008)1 Dronabinol Pain relief (Average | 0.8 <0.01 Linear
3 (10mg) relief scale (0-10)) regression
Cross-over (fixed effects)
Dronabinol 0.9 <0.01
(20mg)
Svendsen(200 | Dronabinol Pain relief (NRS 2.5 (0.5, 4.5) 0.035
4)1e (0-10))
Cross-over
Nurmikko(200 | Nabiximols Pain at allodynic 29.03 (13.79, 0.001 ANCOVA
7)% site 44.67)
Parallel group
Selvarajah Nabiximols Superficial pain 9.10(-15.30, 0.72 Linear
(2010)™° (100mm VAS scale) 21.93) regression
Parallel group
Selvarajah Nabiximols Total pain score 9.50(-11.30, 0.40 Linear
(2010)™*° (Average of 27.80) regression
Parallel group superficial, deep
and muscular pain
scores)
GW Pharma Nabiximols Total pain score 0.18 (-47.62, 0.006
Ltd(2012)"° (median treatment | 0)
Parallel group difference, % of
days)
Wallace(2013) | THC Total pain score 0.013
76 (Spontaneous pain
Score (area under
curve - vs time))
Kleijnen Systematic Reviews Ltd 91




Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
QolL
ohnson abiximols - .47 (-3.87, .
Joh Nabiximol EORTC QLQ-C30 2.47 (-3.87 0.443 ANCOVA
(2010)* global health status 8.81)
Parallel group
THC 0.84 (-5.46, 0.793
7.13)
angfor abiximols - ealt -0. .
Langford Nabiximol EQ-5D (health 0.01 0.396
(2013)4 status index)
Parallel group
elvaraja abiximols - ealt -0.06 (-0.21, . inear
Sel jah Nabiximol EQ-5D (Health 0.06 (-0.21 0.87 Li
(2010)™*° status index) 0.09) regression
Parallel group
GW Pharma Nabiximols EQ-5D (Health -0.01 (0.021) 0.523 ANCOVA
Ltd(2005)"’ status index) (-0.06, 0.03)
Parallel group
erpe abiximols - ealt -0.01 (-0.06, .
S I Nabiximol EQ-5D (Health 0.01 (-0.06 0.617 ANCOVA
(2014)* status index) 0.04)
Parallel group
angfor abiximols - ealt . .
Langford Nabiximol EQ-5D (Health 1.94 0.383
(2013)* status VAS)
Parallel group
elvaraja abiximols - ealt .70 (-10.35, . inear
Selvarajah Nabiximol EQ-5D (Health 1.70 (-10.35, 0.92 Li
(2010)™° status VAS) 13.75) regression
Parallel group
erpe abiximols - ealt -0.75 (-5.60, .
S I Nabiximol EQ-5D (health 0.75 (-5.60 0.760 ANCOVA
(2014)* status VAS) 4.09)
Parallel group
Ware THC (2.5%) EQ-5D (health -5.50 (-
(2010)"* status VAS) 16.99, 5.99)
Cross-over
Ware THC (6%) EQ-5D (health -1.20 (-
(2010)*** status VAS) 13.77,
Cross-over 11.37)
are 4% - ealt .20 (-9.73,
W THC (9.4%) EQ-5D (health 2.20(-9.73
(2010)*** status VAS) 14.13)
Cross-over
GW Pharma Nabiximols MSQol (Spitzer QoL | 0.28 (-0.36, 0.387 ANCOVA
Ltd(2012)" index scores) 0.91)
Parallel group
Berman Nabiximols MSQol (Spitzer QoL | -0.04 (-0.49, 0.847 ANCOVA
(2007)1 index scores) 0.40)
Parallel group
Pinsger(2006)1 Nabilone Other (Score 0.902 Wilcoxen signed
3 (Mezzich & Cohen, rank
Cross-over German translation
2003))
Portenoy Nabiximols (1-4 | Patient assessment 0.226
(2012)* sprays) of Consitpation

quality of life
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:
Portenoy Nabiximols (6- Patient assessment -0.10
(2012)* 10 sprays) of Consitpation 0.493
quality of life
Portenoy Nabiximols (11- | Patient assessment 0.139
(2012)* 16 sprays) of Consitpation
quality of life
Frank Nabilone SF36 (Bodily pain) -5.2 0.03
(2008)"** (-10.1, -0.4)
Cross-over
Langford Nabiximols SF36 (Bodily pain) 1.35 0.494
(2013)*
Parallel group
Selvarajah Nabiximols SF36 (Bodily pain) -5.60 (- 0.64 Linear
(2010)™*° 20.98, 9.78) regression
Parallel group
Svendsen(200 | Dronabinol SF36 (Bodily pain) 9.8 (0.0, 0.037
4)"*® 21.5)
Cross-over
Frank Nabilone SF36 (Change in 0.0(-0.2, 0.88
(2008)"* health) 0.2)
Cross-over
Frank Nabilone SF36 (General 0.8 (-3.1, 0.70
(2008)"* health) 4.6)
Cross-over
Langford Nabiximols SF36 (General -1.70 0.264
(2013)* health)
Parallel group
Selvarajah Nabiximols SF36 (General 4.50 (-9.25, 0.78 Linear
(2010)™*° health) 18.25) regression
Parallel group
Svendsen(200 | Dronabinol SF36 (General 0.0 (-6, 5) 0.95
4)"° health)
Cross-over
Frank Nabilone SF36 (General pain) | 0.8(-3.1, 4.6) 0.7
(2008)***
Cross-over
Frank Nabilone SF36 (mental 2.5(-2.7, 0.35
(2008)*** health) 7.6)
Cross-over
Langford Nabiximols SF36 (Mental -0.56 0.733
(2013)* health)
Parallel group
Selvarajah Nabiximols SF36 (Mental 5.00 (-9.90, 0.76 Linear
(2010)136 health) 19.90) regression
Parallel group
Svendsen(200 | Dronabinol SF36 (Mental 8(0, 12) 0.023
4)"*® health)
Cross-over
Lynch(2014)™ | Nabiximols SF36 (Mental) 10.96 (4.03,
Cross-over 17.89)
Frank Nabilone SF36 (Physical -1.2 (-4.5, 0.48
(2008)"** functioning) 2.1)
Cross-over
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Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:

Langford Nabiximols SF36 (Physical -0.45 0.785

(2013)* Functioning)

Parallel group

Selvarajah Nabiximols SF36 (Physical -6.00 (- 0.63 Linear

(2010)™*° functioning) 22.86, regression

Parallel group 10.86)

Svendsen(200 | Dronabinol SF36 (Physical 5.0 (0.0, 7.5) 0.06

4)146 functioning)

Cross-over

Frank Nabilone SF36 (Role -1.2(-11.8, 0.83

(2008)"* emotional) 9.5)

Cross-over

Langford Nabiximols SF36 (Role -3.33 0.216

(2013)* emotion)

Parallel group

Selvarajah Nabiximols SF36 (Role 7.20 (-27.36, 0.76 Linear

(2010)136 emotional) 41.76) regression

Parallel group

Svendsen(200 | Dronabinol SF36 (Role 0(-33,0) 0.46

4)"® emotional)

Cross-over

Frank Nabilone SF36 (Role physical) | 8.9 (1.1, 0.03

(2008)*** 16.7)

Cross-over

Langford Nabiximols SF36 (Role physical) -0.89 0.694

(2013)*

Parallel group

Lynch(2014)™ | Nabiximols SF36 (Role physical) | -11.0 (-17.3,

Cross-over -4.87)

Selvarajah Nabiximols SF36 (Role physical) | -26.80 (- 0.12 Linear

(2010)™*° 56.60, 3.00) regression

Parallel group

Svendsen(200 | Dronabinol SF36 (Role physical) | 0.0 (-25.0, 0.73

4)"*° 12.5)

Cross-over

Frank Nabilone SF36 (Social 3.4 (-4.1, 0.37

(2008)*** functioning) 10.8)

Cross-over

Langford Nabiximols SF36 (Social -5.75 0.020

(2013)* functioning)

Parallel group

Selvarajah Nabiximols SF36 (Social -11.60 (- 0.08 Linear

(2010)136 functioning) 30.91, 7.71) regression

Parallel group

Svendsen(200 | Dronabinol SF36 (Social 6.3 (0.0, 0.17

4)146 functioning) 12.5)

Cross-over

Frank Nabilone SF36 (Vitality) -2.0(-7.2, 0.46

(2008)"* 3.3)

Cross-over

Langford Nabiximols SF36 (Vitality) -2.75 0.095

(2013)*

Parallel group

Kleijnen Systematic Reviews Ltd 94




Study Details | Intervention Outcome MD at MD change Analysis Details
follow-up from baseline:

Selvarajah Nabiximols SF36 (Vitality) -5.70 (- 0.45 Linear
(2010)™*° 20.92, 9.52) regression
Parallel group
Svendsen(200 | Dronabinol SF36 (Vitality) 2.5(-5.0, 0.52
4)"® 10.0)
Cross-over
Global impression
Narang(2008)1 Dronabinol Patient global 2 <0.05 Linear
3 (10mg) impression regression
Cross-over (fixed effects)

Dronabinol 2 <0.05

(20mg)
Wilsey Cannabis Patient global 0.69 0.0001 | Repeated
(2013)** (3.53%) impression (Global measures
Cross-over impression of pain model

Cannabis (1.29) | relief scale of -3to | 0.55 0.0001

+3)

Portenoy Nabiximols (1-4 | Patient global 0.268
(2012)86 sprays) impression (Patient

Nabiximols (6- global assessment 0.664

10 sprays) of change)

Nabiximols (11-

16 sprays) 0.538
Nurmikko(200 | Nabiximols Patient global 29.03 (13.79, <0.001 | ANCOVA
7)% impression (PGIC 44.67)
Parallel group (all neuropathic

pain))

5.2.3.4 Summary

Overall there was some evidence that CBM may improve pain, there was less evidence for
an effect on other outcomes such as quality of life and global impression of change. Studies
generally suggested a beneficial effect of CBM on measures of pain but this did not reach
statistical significance in most individual studies. Summary estimates for outcomes where
there were sufficient data to permit pooling suggested a significant beneficial effect of
cannabis on all measures both dichotomous and continuous (Table 19). Dichotomous data
suggested a significant beneficial effect of CBM on patient global impression of change.
There was some evidence to support this based on continuous data but this was not
consistent across trials. Sensitivity analyses that included cross-over trials in the meta-
analyses showed results consistent with those based on parallel group trials alone. Pain
measured using a numerical rating scale was the only outcome where sufficient data were
available to investigate the presence of small study effects. There was no evidence of small
study effect from the analysis where this outcome was dichotomised (p=0.304 for parallel
group studies only). For pain NRS as a continuous measure, there was evidence of small
study effects for the analysis based on the parallel group studies alone (p=0.02) but not for
the analysis based on all ten studies (p=0.172).
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TABLE 19: SUMMARY ESTIMATES FOR CHRONIC PAIN PARALLEL GROUP TRIALS

Outcome Number of studies | Summary estimate Favours | I* (%)
>30% reduction in pain 8 OR=1.35(0.95, 1.93) CBM 49

Pain NRS (0-10) 6 WMD =-0.46 (-0.80, -0.11) CBM 59
BPI-SF (severity composite index) 4 WMD=-0.17(-0.50, 0.16) CBM 0
Patient global impression change 5 OR=1.94 (1.15, 3.28) CBM 69
Neuropathic pain scale 5 WMD=-3.89(-7.32, -0.47) CBM 41
EQ-5D: Health status index 3 WMD=-0.01 (-0.05, 0.02) Placebo | O
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TABLE 20: GRADE SUMMARY OF FINDINGS TABLE: CHRONIC PAIN
CBM for chronic pain

Patient or population: patients with chronic pain
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% Cl)
Assumed risk Corresponding risk
Control CBM

30% reduction in pain 314 per 1000 382 per 1000 OR 1.35 1370 DPPO

NRS or VAS (303 to 469) (0.95t01.93) (8 studies? moderate®*

Follow-up: 2-15 weeks'

Improvement with Nabiximols 246 per 1000° 388 per 1000 OR 1.94 252 PPOO

Patient global impression of change (273 t0 517)° (1.15t03.28) (5 studies’) low?®®

Follow-up: 3-14 weeks®

Pain See comment See comment 948 DPPO WMD -0.46
Numerical rating scale. Scale from: 0 to 10. (6 studies ') moderate' (95%-Cl -0.8 to -0.11)
Follow-up: 2-14 weeks'

Pain See comment See comment 613 SIeleIS) WMD -0.17

Brief Pain Inventory-Short Form (BPI-SF). Scale from: (3 studies™) moderate' (95%-Cl -0.5t0 0.16)
0to 10.

Follow-up: 3-15 weeks '

Neuropathic pain See comment See comment 764 DODPO WMD -3.89
Neuropathic Pain Scale. Scale from: 0 to 100. (5 studies'®) moderate'” (95%-Cl -7.32 to -0.47)
Follow-up: 5-15 weeks'®

Quality of life See comment See comment 573 SleleIS) WMD -0.01

EQ-5D. Scale from: 0 to 100. (3 studies™) moderate® (95%-CI -0.05 to 0.02)
Follow-up: 12-15 weeks'®

Any adverse events 673 per 1000 867 per 1000 OR 3.17 1187 PPPO

Follow-up: 1-15 weeks?' (819 to 904) (2.1910 4.58)% (9 studies®™) moderate®

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
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Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' Abrams 2007, Johnson 2010: 2 weeks; Nurmikko 2007: 5 weeks; Portenoy 2012: 9 weeks; Selvarajah 2010: 12 weeks; GW Pharma Ltd 2005, Langford 2013: 14 weeks; Serpell 2014: 15 weeks

2 Abrams 2007, GW Pharma Ltd 2005, Johnson 2010, Langford 2013, Nurmikko 2007, Portenoy 2012, Selvarajah 2010, Serpell 2014

® Risk of bias: Insufficient details on randomisation (GW Pharma Ltd 2005, Johnson 2010, Selvarajah 2010), concealment of allocation (Abrams 2007, GW Pharma Ltd 2005, Johnson 2010, Langford
2013, Portenoy 2012, Selvarajah 2010, Serpell 2014) and blinding (Abrams 2007, GW Pharma Ltd 2005, Johnson 2010, Nurmikko 2007, Portenoy 2012, Selvarajah 2010); high risk of bias for
concealment of allocation (Nurmikko 2007) and incomplete outcome data (Abrams 2007, GW Pharma Ltd 2005, Johnson 2010)

* No evidence of small study effects (Egger test, p=0.304)

® Berman 2007, GW Pharma Ltd 2012: 3 weeks; Rog 2005: 5 weeks; GW Pharma Ltd 2005, Langford 2013: 14 weeks

® Numbers not reported for GW Pharma Ltd 2005 and Langford 2013

7 Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Langford 2013, Rog 2005

8 Risk of bias: Insufficient details on randomisation (Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012), concealment of allocation (all studies) and blinding (Berman 2007, GW Pharma Ltd
2005, GW Pharma Ltd 2012); high risk of bias for incomplete outcome data (Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012)

® Inconsistency: 12=69%

1% Johnson 2010: 2 weeks; Berman 2007: 3 weeks; Nurmikko 2007, Rog 2005: 5 weeks; Portenoy 2012: 9 weeks; Langford 2013: 14 weeks

"' Berman 2007, Johnson 2010, Langford 2013, Nurmikko 2007, Portenoy 2012, Rog 2005

'2 Risk of bias: Insufficient details on randomisation (Berman 2007, Johnson 2010), concealment of allocation (all but Nurmikko 2007) and blinding (Berman 2007, Johnson 2010, Nurmikko 2007,
Portenoy 2012); high risk of bias for concealment of allocation (Nurmikko 2007) and incomplete outcome data (Berman 2007, Johnson 2010)

¥ GW Pharma Ltd 2012: 3 weeks; GW Pharma Ltd 2005: 14 weeks; Serpell 2014: 15 weeks

'* GW Pharma Ltd 2005, GW Pharma Ltd 2012, Serpell 2012

'> Nurmikko 2007, Rog 2005: 5 weeks; Selvarajah 2010: 12 weeks; GW Pharma Ltd: 14 weeks; Serpell 2014: 15 weeks

'® GW Pharma Ltd, Nurmikko 2007, Rog 2005, Selvarajah 2010, Serpell 2014

"7 Risk of bias: Insufficient details on randomisation (GW Pharma Ltd 2005, Selvarajah 2010), concealment of allocation (all but Nurmikko 2007) and blinding (GW Pharma Ltd 2005, Nurmikko 2007,
Selvarajah 2010); high risk of bias for concealment of allocation (Nurmikko 2007) and incomplete outcome data (GW Pharma Ltd 2005)

'8 Selvarajah 2010: 12 weeks; GW Pharma Ltd 2005: 14 weeks; Serpell 2014: 15 weeks

9 GW Pharma Ltd 2005, Serpell 2014, Selvarajah 2010

% Risk of bias: Insufficient details on randomisation (GW Pharma Ltd 2005, Selvarajah 2010), concealment of allocation (all studies) and blinding (GW Pharma Ltd 2005, Selvarajah 2010); high risk
of bias for incomplete outcome data (GW Pharma Ltd 2005)

# Karst 2003: 1 week; Berman 2007, GW Pharma Ltd 2012, Svendsen 2004: 3 weeks; Nurmikko 2007, Rog 2005: 5 weeks; Portenoy 2012: 9 weeks; GW Pharma Ltd 2005: 12 weeks; Serpell 2014:
15 weeks

2 OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)

% Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Karst 2003, Nurmikko 2007, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004

2 Risk of bias: Insufficient details on randomisation (Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012), concealment of allocation (Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd
2012, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004) and blinding (all but Karst 2003 and Nurmikko 2007; high risk of bias for concealment of allocation (Nurmikko 2007), incomplete
outcome data (Berman 2007, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Karst 2003), selective outcome reporting.
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5.2.4 Spasticity due to multiple sclerosis (MS) or paraplegia

Twelve studies (31 reports; 2213 participants) evaluated CBM as a treatment for spasticity
due to MS or paraplegia (Table 21).F> 71 87 8 128 131 164, 189208  1an otydies (2188
participants) included patients with MS and two included patients with paraplegia (25
participants) caused by spinal cord injury. A number of studies also provided data on

33 87,190, 192,209 " chyronic pain® ®” and depression.®> Data for these

outcomes relating to sleep
outcomes are considered under the relevant sections and are not reported further in this

section.

Eight RCTs used a parallel group design (2,091 participants) and four (122 participants) were
cross-over trials. Most studies specified a minimum level of spasticity for inclusion in the
trial. This ranged from 22 or 3 on the Ashworth score with some studies specifying that this
should apply to at least one limb or joint, two or more muscle groups or at the elbow, hip or
knee. One study specified a score of 24 on a spasticity numerical rating scale (NRS) for at
least 6 days.” Study duration ranged from 3 days for each treatment period in one of the
cross-over trials to 15 weeks in one of the parallel group trials. Five studies evaluated
nabiximols (max dose 12-48 sprays/24h),*” three evaluated dronabinol (max dose 10-
25mg/day),”” ® % two of these also evaluated CBD/THC capsules (max dose 10-
25mg/day),®® *** an additional two evaluated CBD/THC alone (max dose 25/30mg/day),?” %2
one evaluated nabilone (max dose 1mg/day),128 and one evaluated THC (4%) cigarettes (one

190

800mg cigarette/day).”” All studies compared the CBM evaluated to a matched placebo

control group.

5.2.4.1 Risk of bias
The risk of bias in the included studies was variable (Table 22). Only two, by the same

87,8 A further five were rated as

author, were rated as low risk of bias for all domains.
unclear risk of bias. One of these, available only as a conference abstract, did not report
sufficient details to allow a judgement of high or low risk of bias to be made for any of the
bias domains.” Two were rated as low risk of bias for all domains except for allocation
concealment for which insufficient details were reported to allow a judgement to be made.”
> A further study did not provide details on allocation concealment of outcome assessor
blinding but was rated as low risk bias for all other domains,128 and one study did not
provide details on randomisation, allocation concealment or outcome assessor innding.2
Five studies were judged at high risk of bias. Limitations in these studies related to
incomplete outcome data and failure to use an ITT analysis to account for missing data™ >

190,192 3nd selective outcome reporting.193
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TABLE 21: OVERVIEW OF STUDIES THAT EVALUATED CBM FOR SPASTICITY IN PATIENTS WITH MS AND PARAPLEGIA

Study Details | Country Design N Duration | Condition Spasticity entry criterion Intervention 1 Intervention 2 Comparator
(weeks)*
Berman(2007) | Romania, UK Parallel 117 3 MS Not specified Nabiximols (Sativex); Placebo
1,164
group Max 48 sprays/24h
Collin(2007)” | UK and Romania Parallel 189 6 MS Spasticity in 22 muscle | Nabiximols (Sativex); Placebo
202 group groups; Ashworth score>2 | Max 48 sprays/24h
Collin(2010)> | UK and Czeck Parallel 337 14 MS Mean daily score >4 on | Nabiximols (Sativex); Placebo
198,203 republic group spasticity NRS for 6 days max 24 sprays/24h
Corey- USA Cross-over 37 3 days MS Ashworth score > 3 at the | THC; one 800mg Placebo
Bloom(2012)1 (11 day elbow, hip, or knee; cigarette
90, 200, 208
washout)
Hagenbach(2 | Switzerland Parallel 13 6 Paraplegia | Ashworth score >3 Dronabinol (Marinol); Placebo
003)"* group (spinal max dose unclear
cord appeared to be 10mg
injury) daily
Killestein(200 | Netherlands Cross-over 16 4 (4) MS Ashworth score > 2 in at | THC/CBD capsules; Dronabinol (Marinol); | Placebo
2)t9 198 least one limb max dose 10mg/day max dose 10mg/day
Langford(201 | UK, Czech Parallel 339 14 MS Not specified Nabiximols (Sativex); Placebo
3)4’ 1 Republic, Canada, | group max 12 sprays/24h
Spain
Pooyania(201 | Canada Cross-over 12 4(2) Paraplegia Ashworth >3 Nabilone (Cesamet); Placebo
0)128’ 205 (Spinal max dose 1mg/day
cord
injury)
Vaney(2004)19 Switzerland Cross-over 57 9days (4 | MS > one joint scoring = 2 on | THC/CBD capsules; Placebo
2 days) the Ashworth scale max dose 30mg/day
Wade(2004)3’ UK Parallel 160 6 MS Not specified Nabiximols (Sativex); Placebo
199, 204
group max 48 sprays/24h
Zajicek(2003)8 UK (CAMS study) Parallel 657 15 MS Ashworth score of 22 in > | THC/CBD capsules; Dronabinol (Marinol); | Placebo
9, 189, 191, 206 .
group 2 limb muscle groups max 25mg/day max 25mg/day
Zajicek(2012)® | UK (MUSEC study) | Parallel 279 12 MS Not specified THC/CBD capsules; Placebo
7, 194, 195, 197, 201,
group max 25mg/day
207
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TABLE 22: RISK OF BIAS IN MS AND PARAPLEGIA STUDIES

Study Details

RISK OF BIAS

Random
sequence
generation

Allocation
concealment

Participant/
Personnel
blinding

Outcome
assessor blinding

Incomplete
outcome data

Selective
outcome
reporting

Overall

Berman(2007)"

Collin(2007)

Collin(2010)°

Corey-BIoom(2012)190

Hagenbach(2003)71

Killestein(2002)"*

Langford(2013)*

Pooyania(2010)**®

Vaney(2004)™*

Wade(2004)®

Zajicek(2003)%

Zajicek(2012)"
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5.2.4.2 Dichotomous outcome results

Spasticity

Four parallel group studies provided dichotomous data for the effects of CBM on spasticity
(Table 23). All suggested a beneficial effect of CBM, this reached statistical significance in

three studies.” & &

Two parallel group studies, both by the same author and assessing
nabiximols, evaluated the number of patients who reported a > 50% reduction or > 30%
reduction in spasticity symptoms as assessed on a 0-10 NRS. Summary estimates for these
outcomes suggested a beneficial effect of nabiximols but this did not reach statistical

significance (Figure 13 and Figure 14).

General disease specific symptoms

One parallel group study also reported a significant beneficial effect on muscle stiffness,®’
and a further parallel group study reported a suggestion of a reduction in the incidence of
MS relapses but this did not reach statistical significance for either THC/CBD capsules or

dronabinol &

Global impression

Four parallel group studies, all evaluating nabiximols, assessed patient global impression,
one also assessed carer global impression. All suggested a beneficial effect of nabiximols
but this only reached statistical significance in one. The summary estimate (

Figure 15) suggested a significant beneficial effect of nabiximols on patient global
impression (OR 1.78, 95% Cl 1.12, 2.82).
across studies (1* =58%, p=0.43) and so this should be interpreted with some caution.

However, there was moderate heterogeneity

TABLE 23: RESULTS FOR DICHOTOMOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR SPASTICITY IN
PATIENTS WITH MS AND PARAPLEGIA

Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*
Events/ n Events/n

Spasticity

Collin(2007) Nabiximols NRS(= 50% reduction) 21/120 6/64 1.9 (0.76, 4.95)

Parallel group NRS(>30% reduction) 48/120 14/64 2.3(1.17, 4.63)

Collin (2010)° Nabiximols NRS(=50% improvement) 21/166 18/169 1.2 (0.62, 2.34)

Parallel group NRS(=30% improvement) 51/166 42/169 1.3(0.82, 2.15)

Zajicek(2003)% THC/CBD Patient assessment of whether | 121/197 91/198 1.8 (1.25, 2.78)

Parallel group Dronabinol there was a treatment benefit 108/181 91/198 1.7 (1.15, 2.60)

Zajicek(2012)% THC/CBD Spasm severity (0-3 on an 11 | 44/143 18/134 | 2.8(1.53,5.15)

Parallel group point category rating scale)

General disease specific symptoms

Zajicek(2012)® THC/CBD Muscle stiffness (0-3 on an 11 | 42/143 21/134 2.2 (1.23, 3.96)

Parallel group point category rating scale)

Zajicek(2003)¥ THC/CBD Relapse: MS relapse or possible | 1(1)/211 7(8)/213 | 0.1(0.03,1.14)

Parallel group Dronabinol relapse 1(1)/206 7 (8)/213 | 0.2 (0.03,1.17)

Global impression

Berman(2007)1 Nabiximols Patient global impression 30/56 12/60 4.47 (1.98,

Parallel group 10.05)

Collin(2007)° Nabiximols Patient global impression 66/124 31/65 1.2 (0.68, 2.26)

Parallel group
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Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*
Events/ n Events/n

Langford (2013)* Nabiximols Patient Global Impression NR NR 1.47 (0.99, 2.18)

Parallel group

Wade(2004) Nabiximols Patient global impression 32/79 21/77 1.7 (0.92, 3.50)

Parallel group

Collin (2010)° Nabiximols Carer global impression 72/167 56/170 1.5(0.98, 2.39)

Parallel group

*Estimate that showed a statistically significant difference between treatment groups (p<0.05) are shown in

bold

FIGURE 13: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING AT LEAST A 50%
REDUCTION IN SPASTICITY SYMPTOMS AMONG THOSE RECEIVING CBM COMPARED TO PLACEBO

Study
Collin(2007)

Collin (2010)°

Overall

Q=0.62, p=0.43, 1’=0%

NRS(>50% reduction)

OR (95% Cl)

1.90 ( 0.76, 4.95)

1.20 ( 0.62, 2.34)

1.40 ( 0.81, 2.41)
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FIGURE 14: FOREST PLOT SHOWING ORS (95% Cl) FOR NUMBER OF PATIENTS REPORTING AT LEAST A 30%
REDUCTION IN SPASTICITY SYMPTOMS AMONG THOSE RECEIVING CBM COMPARED TO PLACEBO

NRS(>30% reduction)
Study | - OR (95% Cl) % Weight

Collin(2007)° . 2.30 ( 1.17, 4.63) 40.37

Collin (2010)° -.— 1.30 ( 0.82, 2.15) 59.63

Overall 1.64 ( 0.95, 2.83) 100.00

Q=1.77, p=0.18, I’=44%

1 2 3 4
Favours placebo OR Favours CBM

FIGURE 15: FOREST PLOT SHOWING ORs (95% ClI) FOR NUMBER OF PATIENTS REPORTING A GLOBAL
IMPRESSION OF CHANGE IN SYMPTOMS AMONG THOSE RECEIVING CBM COMPARED TO PLACEBO

Patient Global Impression

Study OR (95% Cl) % Weight

Collin(2007)* 1.20 ( 0.68, 2.26) 25.22

Langford (2013)* 1.47 ( 0.99, 2.18) 33.24

Wade(2004)° 1.70 ( 0.92, 3.50) 22.90
Berman(2007)" B 4.47 ( 1.98,10.05) 18.64
Overall 1.78 ( 1.12, 2.82) 100.00

Q=7.20, p=0.07, I’=58%

1 2 3 45 6 7 8 9 10
Favours placebo OR Favours CBM
5.2.4.3 Continuous outcome results

The twelve included studies reported a variety of continuous outcome measures that we
grouped as covering spasticity, quality of life (QoL), mobility/disability, general disease
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specific symptoms and global impression. Outcome measures reported only in single trials
are summarised in Table 24 and are not considered in more detail.

Spasticity

The most commonly reported measure of spasticity was the Ashworth scale or modified
Ashworth scale,”’® we defined this as the primary outcome measure for spasticity. This
assesses spasticity on a scale ranging from 0 (no increase in muscle tone) to 5 (affected
part(s) rigid in flexion and extension), a negative MD therefore indicates a beneficial effect
of the CBD. All but one of the individual trials suggested a beneficial effect of CBM on the
The
summary WMB estimate based on five parallel group studies that reported data on the
Ashworth scale was -0.14 (95% -0.27, -0.01; Figure 16).
heterogeneity (1°=0%, p=0.52). We performed an additional sensitivity analysis where we

Ashworth score but this only reached statistical significance (p<0.05) in two trials.
There was no evidence of

included three cross-over trials that also reported results for spasticity assessed using the
Ashworth scale. The summary WMD based on all eight (5 parallel group and 3 cross-over
studies) that reported data for this outcome suggested a significant beneficial effect of CBM
on spasticity assessed using the Ashworth scale (WMD -0.26 95% Cl -0.47, -0.05; Figure 17).
There was moderate evidence of heterogeneity (I° 47%, p=0.07) and so this should be
assessed with some caution. The Egger test for this outcome suggested no evidence of small
study effects either based on the five parallel group studies alone (p=0.437) or on all eight
studies (p=0.173).

FIGURE 16: FOREST PLOT SHOWING WMD (95% Cl) FOR ASHWORTH SCORE FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN THE PARALLEL GROUP STUDIES ONLY

Ashworth Spasticity

Study WMD (95% Cl) % Weight

Berman (2007) -0.14 (-0.33, 0.05) 46.01

Collin (2007) -0.11 (-0.29, 0.07) 51.26

Collin (2010) 0.16 (-1.94, 1.61) 0.53

Wade (2004) 0.22 (-3.78, 4.22) 0.10

Zaijeck (2003) —a -0.94 (-1.83,-0.05) 2.10
Overall -0.14 (-0.27,-0.01) 100.00

Q=3.24, p=0.52, 1’=0%
4 3 210 1 2 3 4
Favours CBM WMD Favours placebo
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FIGURE 17: FOREST PLOT SHOWING WMD (95% Cl) FOR ASHWORTH SCORE FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN ALL STUDIES (PARALLEL GROUP AND CROSS-OVER TRIALS)

Ashworth Spasticity

Study | - WMD (95% Cl)
Berman (2007) i -0.14 (-0.33, 0.05)
Collin (2007) -0.11 (-0.29, 0.07)
Collin (2010) l -0.16 (-1.94, 1.61)
Killestein (2002) - -0.07 (-0.35, 0.21)
Pooyania (2010) —— -0.91 (-1.41,-0.41)
Vaney (2004) = -0.80 (-2.10, 0.50)
Wade (2004) 0.22 (-3.78, 4.22)
Zajicek (2003) — -0.94 (-1.83,-0.05)
Overall -0.26 (-0.47,-0.05)

Q=13.15, p=0.07, I’=47%

-4 -3 -2 -1 0 1 2 3 4
Favours CBM WMD Favours placebo

Three parallel group studies assessed the impact of CBM on spasticity using a 0-10 NRS" %>

and a further two (one parallel group and one cross-over trial) used a 0-100 VAS> *?%; in all 0
indicated no spasticity and 10 or 100 worst spasticity. We divided the results from the
studies that used the VAS scale by 10 so that results were on the same scale and could be
combined with the studies that used NRS. All but one (a parallel group trial)! of the studies
suggested a beneficial effect of CBM on spasticity but this only reached statistical
significance in one parallel group trial.> The summary effect estimate based on the four
parallel group trials suggested a significant beneficial effect of CBM on spasticity assessed
using an NRS or VAS but this did not reach statistical significance (WMD -0.52, 95% Cl -1.11,
0.07; Figure 18). There was strong evidence of heterogeneity (1°=73%, p=0.01). We
performed an additional sensitivity analysis where we included the cross-over trial that also
reported results for spasticity assessed using a VAS score. The summary effect estimate
based on all five trials suggested a significant beneficial effect of CBM on spasticity assessed
using an NRS or VAS (WMD -0.57, 95% Cl -1.09, -0.05; Figure 19). There was strong evidence
of heterogeneity (1°=67%, p=0.02). Other measures of spasticity were not consistently
reported; they were either only reported in a small number of studies or measures of
variance were not reported (Table 24). Generally the studies suggested a beneficial effect of
CBM on spasticity for other outcomes but most did not reach statistical significance.
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FIGURE 18: FOREST PLOT SHOWING WMD (95% Cl) FOR SPASTICITY NRS/VAS FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN THE PARALLEL GROUP STUDIES ONLY

NRS/VAS
Study WMD (95% Cl) % Weight
Berman (2007) —— | 007 (061, 075 2488
Collin (2007) —- -0.52 (-1.03, 0.00) 28.95
Collin (2010) 4 -0.23 (-0.59, 0.14) 32.50
Wade (2004) a -2.28 (-3.55,-1.01) 13.67
Overall -0.52 (-1.11, 0.07) 100.00
Q=11.17, p=0.01, I’=73%

FIGURE 19. FOREST PLOT SHOWING WMD (95% Cl) FOR SPASTICITY NRS/VAS FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN ALL STUDIES (PARALLEL GROUP AND CROSS-OVER TRIALS)

NRS/VAS
Study WMD (95% Cl)
Berman (2007) —L— 0.07 (-0.61, 0.75)
Collin (2007) —- -0.52 (-1.03, 0.00)
Collin (2010) - -0.23 (-0.59, 0.14)
Pooyania (2010) L -0.91 (-1.91, 0.09)
Wade (2004) L -2.28 (-3.55,-1.01)
Overall -0.57 (-1.09, -0.05)
Q=12.29, p=0.02, I’=67%
3 2 1 o
Favours CBM WMD Favours placebo

Quality of life (Qol)

Quality of life was assessed in three parallel group trials" using various different
measures including the EQ-5D, ' MSQoL,**? and SF36. ¥” On all these scales a higher score
indicates better health states therefore an MD favouring CBM would be positive. Only one
study provided sufficient information to calculate a Cl around the MD in change from

4,5
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baseline,’ the other two studies reported only MD and p-values. Generally there was no
effect of CBM on QoL with only 1/15 measures showing a statistically significant difference
between groups; this favoured placebo.

Mobility/Disability

Three parallel group trials® >

evaluated activities of daily living using the Barthel Index. 2**
This is a 10 item scale that measures daily function and gives a score out of 20 with higher
scores suggesting greater independence. All studies suggested a negative effect of CBM but
this did not reach statistical significance. The summary effect estimate suggested a negative
effect but this did not reach statistical significance (WMD -0.46, 95% CI -0.96, 0.02; Figure
20). There was no evidence of heterogeneity across studies (1°=0, p=0.89).

FIGURE 20. FOREST PLOT SHOWING WMD (95% Cl) FOR BARTHEL INDEX OF ACTIVITIES OF DAILY LIVING FOR
PARTICIPANTS TAKING CBM COMPARED TO PLACEBO

Barthel
Study | - WMD (95% Cl)
Collin (2010) L -0.15 (-1.95, 1.64)
Zajicek (2003) L -0.73 (-2.33, 0.87)
Wade (2004) —-— -0.47 (-1.01, 0.07)
Overall -0.47 (-0.96, 0.02)
Q=0.22, p=0.89, 1’=0%
-2 -1 0 1
Favours placebo WMD Favours CBM

Four studies, three parallel group trials and one cross-over trial, evaluated walk time.> >

190 The summary WMD based on the two parallel group trials was -0.86 (95% CI -3.08, 1.36,
Figure 21) suggested no difference between treatment groups. There was moderate
evidence of heterogeneity (1°=52%, p=0.15). A sensitivity analysis that included the cross-
over trial in the meta-analysis also showed no difference between groups (WMD -0.48, -
2.13, 1.17; Figure 22). Other measures of mobility and disability were only reported in
single trials (Table 24).
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FIGURE 21: FOREST PLOT SHOWING WMD (95% Cl) FOR WALK TIME FOR PARTICIPANTS TAKING CBM COMPARED
TO PLACEBO IN THE PARALLEL GROUP STUDIES ONLY

Walk time (s)
Study | - WMD (95% Cl) % Weight
Collin (2010) —-.— 0.00 (-2.00, 1.00) 63.31
Wade (2004) . -2.35 (-5.16, 0.46) 36.69
Overall -0.86 (-3.08, 1.36) 100.00
Q=2.09, p=0.15, I°=52%

5 4 3 -2 -1 0 1
WMD

FIGURE 22: FOREST PLOT SHOWING WMD (95% Cl) FOR WALK TIME FOR PARTICIPANTS TAKING CBM COMPARED
TO PLACEBO IN ALL STUDIES (PARALLEL GROUP AND CROSS-OVER TRIALS)

Walk time (s)
Study | - WMD (95% Cl)
Collin (2010) 0.00 (-2.00, 1.00)
Wade (2004) B -2.35 (-5.16, 0.46)
Corey-Bloom (2012) . 1.19 (-3.23, 5.61)
Overall -0.48 (-2.13, 1.17)
Q=2.62, p=0.27, I’=24%

5-4-3-2-1012 3456
Favours CBM WMD Favours placebo

General disease specific symptoms
General disease specific symptoms were not reported consistently across studies. There

were therefore insufficient data to draw conclusions regarding the effect of CBM on these
outcomes.
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Global impression

Two cross-over studies™?® '** evaluated patient global impression of change, however the
193

scale used differed between studies and was unclear in one of the studies™" so it was not

possible to derive summary estimates for this outcome. A further two parallel group trials

evaluated global impression using the general health questionnaire versions 12° and 30.%

Studies generally suggested a positive effect of CBM but this did not reach statistical

significance in most studies.

TABLE 24: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR SPASTICITY IN
PATIENTS WITH MS AND PARAPLEGIA

Study Details | Intervention Outcome MD at MD change p-value | Analysis Details
follow-up from baseline:
Spasticity:
Berman Nabiximols Ashworth -0.14 (-0.33, 0.142 ANCOVA
(2007)" (modified) 0.05)
Collin (2007)2 Nabiximols Ashworth -0.11 (-0.29, 0.218 ANCOVA
0.07)
Collin (2010)° Nabiximols Ashworth -0.16 (-1.94, 0.857 ANCOVA
(modified) 1.61)
Killestein(200 | Dronabinol Ashworth -0.07 (-0.35, >0.05 Mixed linear
2)? 0.21) model
THC/CBD Ashworth -0.07 (-0.37, >0.05 Mixed linear
0.23) model
Pooyania Nabilone Ashworth (most -0.91(-1.41, - 0.003 Mann-Whitney/
involved muscle . ilcoxon test
(2010)**® involved [ 0.41) wil
group)
Vaney(2004)19 THC/CBD Ashworth -0.80(-2.1,0.5) | 0.2379 | Linear
2 regression;
Wade (2004)° | Nabiximols Ashworth 0.22 (-0.50, 0.22 (-3.78, 0.55 NR
(modified) 0.94) 4.22)
Zajicek Dronabinol Ashworth -0.94 (- ANCOVA
(2003)¥ 1.83, -0.05)
THC/CBD Ashworth -0.32 (-
1.21,-0.57,)
Berman Nabiximols NRS (0-10) 0.07 (-0.61, 0.830 ANCOVA
(2007)* 0.75)
Collin (2007)> | Nabiximols NRS (0-10) -0.52 0.048 | ANCOVA
(-1.029, -0.004)
Collin (2010)° | Nabiximols NRS (0-10) -0.23 (-0.59, 0.220 | ANCOVA
0.14)
Langford Nabiximols NRS (0-10) -0.10 0.667
(2013)*
Pooyania Nabilone VAS score (0-100) -9.09(-19.12, 0.76 Mann-Whitney/
(2010)**® 0.94) Wilcoxon test
Wade (2004)3 Nabiximols VAS score (0-100) -22.79 0.001
(-35.52, -10.
07)
Langford Nabiximols Spasm severity -0.14 0.548
(2013)* (NRS)
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Study Details | Intervention Outcome MD at MD change p-value | Analysis Details
follow-up from baseline:
Berman Nabiximols Spasm severeity 0.05 (-0.54, 0.860 ANCOVA
(2007)* (NRS) 0.65)
Collin (2010) Nabiximols Spasm severity -0.01 0.955 ANCOVA
(NRS)
Zajicek THC/CBD Spasm severity -0.70 (-1.35, | -0.80 (-
(2012)¥ (NRS) -0.05 1.21,-0.39)
Collin (2007)2 Nabiximols Spasm Frequency -0.17(-0.39, 0.141 ANCOVA
Scale 0.06)
Wade (2004)3 Nabiximols Spasm Frequency -1.27(-16.90, 0.869 ANCOVA
Scale 14.30)
Pooyania Nabilone Spasm Frequency 0.0 (-0.11, 0.369 Mann-Whitney/
(2010)"*® Scale 0.11) Wilcoxon test
Corey-Bloom( | THC Ashworth -2.53(-4.08, | -2.74 ANCOVA
2012)"° (modified) (Scores | -0.98) (-3.14, -2.20)
0-30)
Hagenbach(20 | Dronabinol Ashworth (summed | -4.89 0.001 NR
03)71 scores)
Pooyania Nabilone Ashworth -2.55(-2.70, - 0.001 Mann-Whitney/
(2010)128 (Ashworth in 8 2.40) Wilcoxon test
muscle groups)
Wade (2004)° | Nabiximols Spasm severity -0.08 (-17.28, 0.992 ANCOVA
(Primary symptom 17.11)
VAS score)
Wade (2004)3 Nabiximols Spasms -5.30 0.464
(-19.81,
9.22)
Berman Nabiximols Percentage of days -0.64 (-0.856, 0.873 ANCOVA
(2007)1 on which spasm 7.27)
was experienced
Berman Nabiximols Percentage of days 0.4 (-4.08, 4.88) | 0.860 ANCOVA
(2007)* on which spasticity
was experienced
Collin (2007)2 Nabiximols Motricity Index 1.30(-7.47, 0.766 ANCOVA
Score (Arms) 10.07)
Collin (2007)2 Nabiximols Motricity Index 3.86(-0.06, 7.78) | 0.054 ANCOVA
Score (Legs)
Pooyania Nabilone Wartenberg -0.004(-0.21, 0.6397 | t-test
(2010)**® Pendulum Test 0.20)
(Rotational
damping ratio,
sitting)
Pooyania Nabilone Wartenberg 0.498(-0.03, 0.018 t-test
(2010)**® Pendulum Test 1.02)
(Rotational natural
frequency, sitting,
pendulum variable)
Zajicek THC/CBD Multiple Sclerosis 0.50 (-1.24, -0.20 (-1.15,
(2012)¥’ Spasticity Scale 2.24) 0.75)
(MSSS-88) (Social
functioning)
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Study Details | Intervention Outcome MD at MD change p-value | Analysis Details
follow-up from baseline:

Zajicek THC/CBD MSSS-88 (Feelings) | 0.20 (-2.64, | -0.30 (-1.84,

(2012)¥’ 3.04) 1.24)

Zajicek THC/CBD MSSS-88 (Body -1.20 (-3.44, | -2.10(-

(2012)¥ movement) 1.04) 3.44, -0.76)

Zajicek THC/CBD MSSS-88 (Ability to | -2.60 (-4.32, | -1.60 (-

(2012)¥’ walk) -0.88) 2.31, -0.89)

Zajicek THC/CBD MSSS-88 (Daily 0.00(-2.30, | 0.30(-1.09,

(2012)¥ activities) 2.30) 1.69)

Zajicek THC/CBD MSSS-88 (Muscle -1.40 (-4.13, | -3.10(-

(2012)¥ spasms) 1.33) 4.66, -1.54)

Zajicek THC/CBD MSSS-88 -0.80(-2.59, | -1.40 (-

(2012)¥’ (Pain/discomfort) | 0.99) 2.45, -0.35)

Zajicek THC/CBD MSSS-88 (Muscle -2.40 (-4.61, | -3.70 (-

(2012)¥’ stiffness) -0.19) 5.04, -2.36)

QoL

Collin(2010)° Nabiximols EQ-5D (Health state 0.02 0.175 ANCOVA
index)

Langford Nabiximols EQ-5D (EQ-5D -0.01 0.396

(2013)4 health status index)

Collin (2010)° | Nabiximols EQ-5D (Health 1.42 0.538 | ANCOVA
status VAS score)

Langford Nabiximols EQ-5D (Health 1.94 0.383

1 status VA

(2013)* S)

Berman Nabiximols MSQol (Spitzer -0.04 (-0.49, | 0.00(-0.33, 0.847 ANCOVA

(2007)* Quality of Life Index | 0.40) 0.33)
Score)

Collin (2010)° Nabiximols MSQol (MSQolL-54 -3.09 0.312 ANCOVA
mental health
composite)

Collin (2010)5 Nabiximols MSQol (MSQolL-54 -1.51 0.549 ANCOVA
(physical health
composite))

Langford Nabiximols SF36 (Role physical) -0.89 0.694

(2013)"

Langford Nabiximols SF36 (Mental -0.56 0.733

1 ealt

(2013)* health)

Langford Nabiximols SF36 (Role -3.33 0.216
emotion

(2013)* ion)

Langford Nabiximols SF36 (Social -5.75 0.020

(2013)4 functioning)

Langford Nabiximols SF36 (Vitality) -2.75 0.095

(2013)*

Langford Nabiximols SF36 (Bodily pain) 1.35 0.494

(2013)*

Langford Nabiximols SF36 (Physical -0.45 0.785

(2013)* Functioning)

Langford Nabiximols SF36 (General -1.70 0.264

(2013)* health)

Mobility/ Disability:

Collin (2010)5 Nabiximols Barthel Index of -0.15 (-1.95, 0.867 ANCOVA
activities of daily 1.64)
living (ADL)
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Study Details | Intervention Outcome MD at MD change p-value | Analysis Details

follow-up from baseline:

Zajicek Dronabinol Barthel Index of -0.73 (-2.33, | 0.23(-0.13,

(2003)* activities of daily 0.87) 0.59)
living (ADL)

THC/CBD Barthel Index of -0.62 (-2.23, | -0.03(-0.39,
activities of daily 0.99) 0.33)
living (ADL)

Wade (2004)3 Nabiximols Barthel Index of -0.47 (-1.01, 0.09
activities of daily 0.07)
living (ADL)

Collin (2010)5 Nabiximols Walk time (10m 0.0(-2,1) 0.624 ANCOVA
walk)

Wade (2004)° | Nabiximols Walk time (10m -2.35(-5.16, 0.07 Mann-Whitney/
walk) 0.46) Wilcoxon test

Corey-Bloom( | THC Walk time (distance | 1.19 (-3.23, 1.20(0.15, 4.31) ANCOVA

2012)"° unclear) 5.61)

Zajicek Dronabinol Walk time (10m -1.01 -4.02

(2003)* walk)

Zajicek THC/CBD Walk time (10m -1.01 -0.02

(2003)* walk)

Killestein(200 | Dronabinol Acitivities of daily NR 0.08 Mixed linear

2)? living (VAS "walking model
score"

Wade (2004)° | Nabiximols Acitivities of daily -0.52 (-1.58, 0.16 Mann-Whitney/
living (Nine-hole 0.55) Wilcoxon test
peg test of manual
dexterity)

Zajicek THC/CBD Multiple sclerosis -10.90 (- -7.30 (-

(2012)¥ walking scale 15.85, -5.95) | 9.40, -5.20)

(MSWS-12) (Total
score)

Zajicek Dronabinol UK neurological 1.23 (-0.53, 0.61 (-0.17,

(2003)* disability score 2.99) 1.39)

Zajicek THC/CBD UK neurological 0.51 (-1.17, -0.35(-1.13,

(2003)¥ disability score 2.19) 0.43)

Zajicek Dronabinol Rivermead Mobility | 0.06 (-0.87, 0.19 (0.00, 0.38)

(2003)¥ Index 0.99)

Zajicek THC/CBD Rivermead Mobility | -0.18 (-1.09, | 0.01 (-0.18,

ndex . .

(2003)* Ind 0.73) 0.20)

General disease specific symptoms:

Corey-Bloom( | THC Perceived deficits 2.07 (-3.70, 1.70 (-3.23, ANCOVA

2012)"° PDQ score (0-80) 7.84) 6.07)

Corey-Bloom( | THC Brief symptom 4.57 (-1.17, -2.87 (-9.63, ANCOVA

2012)™° inventory (BSI) 10.31) 4.58)
score (0-208)

ade abiximols uys Neurologica . .02, .

Wade (2004)* | Nabiximol Guys Neurological | 1.81 (0.02 0.048
Disability Scale 3.60)

(GNDS)

Wade (2004)° | Nabiximols Primary Symptom -5.93 0.124
Score (PSS) (-13.52,

1.65)
Kleijnen Systematic Reviews Ltd 113




Study Details | Intervention Outcome MD at MD change p-value | Analysis Details
follow-up from baseline:
Zajicek THC/CBD Muscle stiffness (11 | -1.00 (-1.61, | -1.10 (-
(2012)¥’ point scale) -0.39) 1.51, -0.69)
Zajicek THC/CBD Multiple Sclerosis 1.60 (-4.51, -2.50 (-6.36,
(2012)¥ Impact Scale 7.71) 1.36)
(MSIS-29)
(Psychological
impact)
Zajicek THC/CBD Multiple Sclerosis -3.80(-9.50, | -5.90 (-
(2012)¥ Impact Scale 1.90) 9.03, -2.77)
(MSIS-29) (Physical
impact)
Global impression
Killestein(200 | Dronabinol Patient global -266 (-485, - 0.01 Mixed linear
193 . .
2) impression (scale 47) model
unclear, negative
indicates
worsening)
THC/CBD Patient global -238 (-467, - 0.02 Mixed linear
impression 9) model
Pooyania Nabilone Patient global 0.49 (-0.17, 0.312 Mann-Whitney/
impression (7 point . ilcoxon test
(2010)"*® i ion (7 poi 1.15) wil
scale)
Pooyania Nabilone Clinical global 0.18(-0.51, 0.789 Mann-Whitney/
impression . ilcoxon test
(2010)"*® i i 0.87) wil
Wade (2004)3 Nabiximols General Health 0.72 (-2.38, 0.65
Questionnaire 12 3.82)
Zajicek Dronabinol General Health 0.75 (-1.65, -0.19 (-1.92,
uestionaire . .
(2003)* Questionaire 30 3.15) 1.54)
Zajicek THC/CBD General Health 0.77 (-1.64, 0.70 (-1.03,
uestionaire . .
(2003)* Questionaire 30 3.18) 2.43)

5.2.4.4 Summary

Overall there was some evidence that CBM may improve spasticity and patient global
impression of change, there was less evidence for an effect on other outcomes such as
quality of life, mobility/disability and general disease specific symptoms. Studies generally
suggested a beneficial effect of CBM on measures of spasticity but this failed to reach
statistical significance in most studies. The summary estimate for the Ashworth scale based
on parallel group trials suggested a significant beneficial effect of CBM on spasticity (Table
25). For other measures of spasticity also suggested a beneficial effect but did not reach
statistical significance. Dichotomous data suggested a significant beneficial effect of CBM
on patient global impression of change, this was supported by a further cross-over trial that
provided continuous data for this outcome. There were no clear differences between the
different types of CBM evaluated in these studies. Sensitivity analyses that included cross-
over trials in the meta-analyses showed results consistent with those based on parallel
group trials alone. There was no evidence of small study effect based on the Ashworth scale,
the only outcome for which sufficient data were available to allow investigation of this.
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TABLE 25: SUMMARY ESTIMATES FOR MS AND PARAPLEGIA PARALLEL GROUP TRIALS

Outcome Number of studies | Summary estimate Favours | I* (%)
>50% reduction in spasticity NRS 2 OR=1.40(0.81, 2.41) CBM 0

>30% reduction in spasticity NRS 2 OR=1.64 (0.95, 2.83) CBM 44
Patient global impression of change | 4 OR=1.78 (1.12, 2.82) CBM 58
Ashworth spasticity scale 5 WMD=-0.14 (-0.27, -0.01) CBM 0
NRS/VAS spasticity 4 WMD=-0.52 (-1.11, 0.07) CBM 73
Barthel Index of ADL 3 WMD=-0.47 (-0.96, 0.02) Placebo | O

Walk Time 3 WMD=-0.48 (-2.13, 1.17) CBM 24
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TABLE 26: GRADE SUMMARY OF FINDINGS TABLE: SPASTICITY DUE TO MULTIPLE SCLEROSIS OR PARAPLEGIA
CBM for spasticity due to multiple sclerosis or paraplegia

Patient or population: patients with spasticity due to multiple sclerosis or paraplegia
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% CI)
Assumed risk Corresponding risk
Control CBM

30% reduction in spasticity symptoms 240 per 1000 307 per 1000 OR 1.40 519 DOPOO
0-10 Numerical rating scale (NRS) (204 to 433) (0.81t02.41) (2 studies?®) low®
Follow-up: 6-14 weeks'

50% reduction in spasticity symptoms 103 per 1000 158 per 1000 OR 1.64 519 CICISIS)
0-10 Numerical rating scale (NRS) (98 to 245) (0.95t02.83) (2 studies?) low®*
Follow-up: 6-14 weeks'

Spasticity See comment See comment 1244 DPPO WMD -0.14
Ashworth score (5 studies®) moderate”? (95%-Cl -0.27 to -0.01)
Follow-up: 3-15 weeks®

Spasticity: Treatment benefit (THC/CBD) 460 per 1000 605 per 1000 OR 1.8 395 DPPO
Patient assessment of whether there was a treatment (515 to 703) (1.25t02.78) (1 study?) moderate'®"
benefit

Follow-up: 15 weeks

Spasticity: Treatment benefit (Dronabinol) 460 per 1000 591 per 1000 OR 1.7 379 PPPO
Patient assessment of whether there was a treatment (494 to 689) (1.15 to 2.6) (1 study®) moderate'®"
benefit

Follow-up: 15 weeks

Global impression of change in symptoms 317 per 1000 452 per 1000 OR 1.78 461 DPOO
Patient assessment (342 to 567)" (1.12t02.82) (4 studies®) low'"®
Follow-up: 3-14 weeks'?

Any adverse events 712 per 1000 860 per 1000 OR 2.48 1300 DPPO
Follow-up: 6-15 weeks'® (800 to 905) (1.61103.83)"7 (5 studies®) moderate'

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' Collin 2007: 6 weeks, Collin 2010: 14 weeks

2 Collin 2007, Collin 2010

% Risk of bias: Insufficient details on randomisation (Collin 2007), concealment of allocation (both studies) and blinding (Collin 2007)

* Imprecision: 2 studies including only 519 patients (<300 events)

® Berman 2007: 3 weeks; Collin 2007, Wade 2004: 6 weeks; Collin 2010: 14 weeks; Zajicek 2003: 15 weeks

® Berman 2007, Collin 2007, Collin 2010, Wade 2004, Zajicek 2003

7 Risk of bias: Insufficient details on randomisation (Berman 2003, Collin 2007), concealment of allocation (all but Zajicek 2003) and blinding (Berman 2003, Collin 2007); high risk of incomplete
outcome data (Berman 2007, Wade 2004)

8 No evidence of small study effects (Egger test, p=0.437)

® Zajicek 2003

"% Inconsistency: Not applicable (single study)

" Imprecision: Study included 657 patients (<300 events)

'2 Berman 2007: 3 weeks; Collin 2007, Wade 2004: 6 weeks; Langford 2013: 14 weeks

'® Numbers of events and patients not reported for Langford 2013. Study reported an OR which is included in the pooled estimate.

' Risk of bias: Insufficient details on randomisation (Berman 2003, Collin 2007), concealment of allocation (all studies) and blinding (Berman 2003, Collin 2007); high risk of incomplete outcome data
(Berman 2007, Wade 2004)

'® Imprecision: 4 studies including only 461 patients (<300 events)

'® Collin 2007, Wade 2004: 6 weeks; Collin 2010, Langford 2013: 14 weeks; Zajicek 2012: 15 weeks

" OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)

'8 Collin 2007, Collin 2010, Langford 2013. Wade 2004, Zajicek 2012

"9 Risk of bias: Insufficient details on randomisation (Collin 2007), concealment of allocation (all but Zajicek 2003) and outcome assessor blinding (Collin 2007); high risk of bias for incomplete
outcome data.
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5.2.5 Depression

No studies evaluating cannabis for the treatment of depression fulfilled inclusion criteria for
the review. Additional searches were carried out for this population with lower levels of
evidence eligible for inclusion. These searches did not locate any eligible studies.

Five studies included for other sections of this review reported on depression as an outcome

3, 86, 139, 141, 144 86, 139, 141,

measures. Four of these studies evaluated patients with chronic pain

144 and one was conducted in patients with MS.® Three studies® 8 1%

139, 141

were parallel group
trials and two were cross-over trials. Full details of these trials, including the results of
the risk of bias assessment, are available in the appendices and the sections on chronic pain

(section 5.2.3) and spasticity due to MS or paraplegia (section 5.2.4).

5.2.5.1 Continuous outcome results

The studies used different depression rating scales (MADS, HADS and BDI), in all scales a
higher score indicated more severe depression and thus a negative MD favoured CBM while
a positive MD favoured control. One of the cross-over trials reported data to calculate the
MD change from baseline but did not provide any measure of variation or the statistical
significance of the finding. Three studies (two parallel group trials and one cross-over trials)
suggested no difference between CBM and placebo in depression outcomes (Table 27). One
parallel group trial that compared different doses of nabiximols to placebo reported a
negative effect of nabiximols for the highest dose (11-14 sprays per day) evaluated
compared to placebo (MD from baseline 2.50, 95% ClI 0.38, 4.62) but no difference
compared to placebo for the two lower doses evaluated.®®

TABLE 27: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR DEPRESSION

Study Details | Intervention Outcome MD at MD change p-value | Analysis Details
follow-up from baseline®:
Depression outcomes reported in chronic pain/MS studies
Portenoy Nabiximols (1- | Depression 1.80(-0.32,
(2012)* 4 sprays) (MADRS) 3.92)
Parallel group | Nabiximols (6- 1.90 (-0.22,
10 sprays) 4.02)
Nabiximols 2.50 (0.38,
(11-14 sprays) 4.62)
Narang(2008)1 Dronabinol HADS depression -4.20
3 (10mg) score
Cross-over Dronabinol -2.00
(20mg)
Frank Nabilone HADS depression -0.2 (1.20, 0.9)
(2008)"* score
Cross-over
Rog(2005)"** Nabiximols HADS depression 0.15 (-1.0, 1.31)
Parallel group score
Wade(2004) Nabiximols Beck Depression 0.69 (-0.76,
Parallel group Inventory 2.14)
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5.2.5.2 Summary

There was no data available on the CBM for the treatment of depression. Studies included
for other sections of the review that reported on depression as an outcome found little
evidence of an effect of CBM on depression.
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TABLE 28: GRADE SUMMARY OF FINDINGS TABLE: DEPRESSION
CBM for depression

Patient or population: patients with depression
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% Cl)
Assumed risk  Corresponding risk

Depression The mean depression in the intervention 182 (CISISIS)
Montgomery—Asberg depression scale (MADRS). Scale groups was (1 study?) very low®*%¢
from: 0 to 54. 1.80 higher
Follow-up: 9 weeks (0.32 lower to 3.92 higher)’
Depression The mean depression in the intervention 160 CISISIS)
Beck Depression Inventory (BDI). Scale from: 0 to 63. groups was (1 study’) very low*®%"°
Follow-up: 6 weeks 0.69 higher

(0.76 lower to 2.14 higher)
Depression The mean depression in the intervention 66 CISISIS)
Hospital Anxiety and Depression Scale (HADS). Scale groups was (1 study') very low**'#"
from: 0 to 52. 0.15 higher
Follow-up: 5 weeks (1 lower to 1.31 higher)
Any adverse events 619 per 1000 831 per 1000 OR 3.03 3489 DOPOO
Follow-up: 1-105 days'* (797 to 860) (2.42103.80) (29 studies') low'®"’

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' Results for 1-4 sprays nabiximols vs. placebo. Two more groups reported: 6-10 sprays vs. placebo (1.90 (-0.22 to 4.02)) and 11-14 sprays vs. placebo (2.50 (0.38 to 4.62))

Kleijnen Systematic Reviews Ltd 120



2 Portenoy 2012

® Risk of bias: Insufficient details on concealment of allocation and blinding

* Inconsistency: Not applicable (single study)

® Indirectness: Study included pain patients

® Imprecision: Study included only 182 patients

" Wade 2004

8 Risk of bias: Insufficient details on concealment of allocation; high risk for incomplete outcome data.
® Indirectness: Study included MS/ paraplegia patients

'% Imprecision: Study included only 160 patients

" Rog 2005

'2 Risk of bias: Insufficient details on concealment of allocation.

'3 Imprecision: Study included only 66 patients

' See Appendix 5 (Baseline details of included studies)

'3 Beal, 1995, Berman 2007, Chan 1987, Collin 2007, Collin 2010, Duran 2010, George 1983, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Heim 1984, Hutcheon 1983, Johansson 1982, Karst

2003, Lane 1991, Langford 2013. Meiri 2004, Miiller-Vahl 2001, Mdller-Vahl 2003, Nurmikko 2007, Pomeroy 1986, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004, Timpone 1997, Tomida
2006, Ungerleider 1982, Wade 2004, Zajicek 2012

'8 See Appendix 8 (Results of the risk of bias assessment)
"7 Indirectness: Analysis of AEs across all patient populations, excluding anxiety, depression, psychosis and sleep disorders
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5.2.6 Anxiety disorder

One parallel group trial evaluated patients with anxiety disorder (Table 29).%> This study was
conducted in patients with generalised social anxiety disorder in Brazil. Participants were
randomised to receive either cannabidiol or placebo before taking part in a simulated public
speaking test. A further four trials (three cross-over and one parallel group) conducted in
140, 141,144 £l details of these

trials, including the results of the risk of bias assessment, are available in the appendices

patients with chronic pain evaluated anxiety as an outcome.

and the section on chronic pain (section 5.2.3).

5.2.6.1 Risk of bias

This study was judged at high risk of bias (Table 30). The main limitation related to the
method of randomisation and concealment of treatment allocation. The first participant
were blindly allocated to one of the two treatment options available; the next participant
(whose characteristics were matched to the first one’s based on gender, age, years of
education, and socioeconomic status) were assigned to the remaining treatment option.
The study was judged to be at low risk of bias for participant blinding, incomplete outcome
data, and selective outcome reporting; insufficient information was reported to judge
outcome assessor blinding.

Kleijnen Systematic Reviews Ltd 122



TABLE 29: OVERVIEW OF STUDY THAT EVALUATED CBM FOR ANXIETY

Study Details | Country Design N Duration Anxiety entry criterion Intervention 1 Intervention 2 Comparator
(weeks)*
Bergamaschi( | Brazil Parallel group 24 Took place Generalized Social Anxiety | Cannabidiol (single Placebo
2011)95 over public Disorder (SAD); = 6 points | dose of 600mg)
speaking on self-assessed short
event version of the Social
Phobia Inventory named
MINISPIN.
TABLE 30: RISK OF BIAS IN ANXIETY STUDY
Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor blinding | outcome data outcome
generation blinding reporting
Bergamaschi(2011)™ ® ® © ? © © ®
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5.2.6.2 Dichotomous outcome results
The study did not report any dichotomous results.

5.2.6.3 Continuous outcome results

The study that enrolled patients with anxiety disorder reported a significant beneficial effect
of cannabidiol compared to placebo on change from before to during a simulated public
speaking test on the anxiety factor of a visual analogue mood scale (p=0.012; Table 31).°
Four studies of patients with chronic pain also reported on anxiety as an outcome measure.
It should be noted that these studies did not restrict inclusion based on symptoms of anxiety
and so the included patients are not likely to have had an anxiety disorder. All four studies
reported beneficial effects of CBM (nabilone, nabiximols or dronabinol) but this only
149" One of the cross-over trials
reported results for two different doses of dronabinol compared to placebo. This study
suggested a beneficial effect for the lower dose but a negative effect for the higher dose,
however, neither result was statistically significant.

reached statistical significance in one of the cross-over trials.

TABLE 31: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR ANXIETY

Study Details Intervention | Outcome MD at MD change p-value | Analysis
follow-up from baseline: Details
Anxiety
Bergamaschi(20 | Cannabidiol | Visual analogue -16.52 0.012 ANCOVA
11)95 mood scale
Parallel group (VAMS): anxiety
factor
Anxiety outcomes reported in chronic pain studies
Frank (2008)"** | Nabilone FIQ anxiety -0.6 (-1.4, 0.19
Cross-over subscale 0.3)
Narang(2008)"*° | Dronabinol HADS anxiety -2.6 >0.05
Cross-over (10mg)
Dronabinol 3.7 >0.05
(20mg)
Rog(2005)"** | Nabiximols | HADS anxiety -0.65 (-1.78, 0.249
Parallel group 0.47)
Skra bec£1|(§(2008)1 Nabilone HADS anxiety -16.52 <0.02
Cross-over

*change from pre-test not baseline

5.2.6.4 Summary

There was very limited evidence on the treatment of anxiety disorder with CBM. One
parallel group study that evaluated patients with social anxiety disorder reported beneficial
effects of cannabidiol administered before a simulated public speaking test. However, this
study was very small and was judged at high risk of bias and should be interpreted with
caution. Additional data on anxiety outcomes provided by three studies (two cross-over and
one parallel group) in patients with chronic pain also suggested a beneficial effect of CBM
but these studies were not restricted to patients with anxiety disorders.
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TABLE 32: GRADE SUMMARY OF FINDINGS TABLE: ANXIETY
CBM for anxiety disorder

Patient or population: patients with generalized Social Anxiety Disorder (SAD); = 6 points on self-assessed short version of the Social Phobia Inventory named MINISPIN.
Settings: Not specified

Intervention: CBM (cannabidiol, single dose of 600mg)

lllustrative comparative risks* (95% CI)
Assumed risk  Corresponding risk

Control CBM (cannabidiol, single dose of
600mg)

Anxiety The mean anxiety in the intervention 24 (CISISIS)
Visual analogue mood scale (VAMS): anxiety factor'. groups was (1 study®) low**®
Scale from: 0 to 100. 16.52 lower

Follow-up: 107 minutes (0 to 0 higher)®

Any adverse events 619 per 1000 831 per 1000 OR 3.03 3489 (SISISIS)
Follow-up: 1-105 days’ (797 to 860) (2.42103.80) (29 studies®) low®°

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' Assessed during public speaking event

2 Change from pre-test. No 95%-Cl reported, p-value=0.012

% Bergamaschi 2011

* Risk of bias: High risk of bias for randomisation and allocation concealment

® Inconsistency: Not applicable (single study)

® Imprecision: Study included only 24 patients

7 See Appendix 5 (Baseline details of included studies)

8 Beal, 1995, Berman 2007, Chan 1987, Collin 2007, Collin 2010, Duran 2010, George 1983, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Heim 1984, Hutcheon 1983, Johansson 1982, Karst 2003,
Lane 1991, Langford 2013. Meiri 2004, Miiller-Vahl 2001, Mller-Vahl 2003, Nurmikko 2007, Pomeroy 1986, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004, Timpone 1997, Tomida 2006,
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Ungerleider 1982, Wade 2004, Zajicek 2012
® See Appendix 8 (Results of the risk of bias assessment)
"% Indirectness: Analysis of AEs across all patient populations, excluding anxiety, depression, psychosis and sleep disorders
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5.2.7 Sleep disorder

Two studies evaluated patients with sleep disorders (Table 33).” **

One study enrolled
patients with obstructive sleep apnoea syndrome72 and one included patients with
fibromyalgia; this study was also included in the section on chronic pain.133 The study in
patients with obstructive sleep apnoea compared to dronabinol to placebo and was
conducted in the USA, it was reported only as an abstract and so only limited details were
available.”? The study in patients with fibromyalgia compared nabilone to amitriptyline and

133

was conducted in Canada.”™ Study duration ranged from 2-3 weeks.

A further nineteen studies also reported outcomes related to sleep although did not restrict

inclusion to participants with sleep disorders. Six of these studies were conducted in
patients Wlth MS3, 5, 87, 89, 190, 192 1, 4,77-82, 86, 135, 141,

144, 145

and fourteen in patients with chronic pain.
Full details of these trials, including the results of the risk of bias assessment, are
available in the appendices and the sections on MS and paraplegia (section 5.2.4) and
chronic pain (section 5.2.3).

5.2.7.1 Risk of bias

One study was judged at low risk of bias'*® the other at high risk of bias (Table 34). The
study judged at high risk of bias was the one available only as a conference abstract.”? The
main limitation with this study related to incomplete outcome data. Only very limited
details were reported and this included stratifying results according to the dose to which
patients titrated. It was only possible to extract usable data for 8 participants who titrated
to the maximum dose of 10mg. This study did not provide sufficient information to judge
the risk of bias for most other domains.
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TABLE 33: OVERVIEW OF STUDY THAT EVALUATED CBM FOR SLEEP DISORDERS

Study Details | Country Design N Duration Sleep entry criterion Intervention 1 Comparator
(weeks)
Prasad(2011}7 USA Parallel  group | 22 3 Obstructive sleep apnea syndrome Dronabinol (Marinol); max | Placebo
2 RCT 10mg/day
Ware(2010)132 Canada Cross-over 32 2(2 Chronic pain conditions (fiboromyalgia) Nabilone (Cesamet); Amitriptyline:
,133, 149, 150
washout) 0.5mg/day 10mg/day
TABLE 34: RISK OF BIAS IN SLEEP DISORDER STUDY
Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor blinding | outcome data outcome
generation blinding reporting
Prasad(2011}" ? ? ? ? ® © ®
Ware(2010)"** © © © © © © ©
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5.2.7.2 Dichotomous outcome results

Neither of the studies in patients with sleep disorders provided dichotomous results. One of
the studies in patients with MS¥ evaluated sleep quality using a 0-10 NRS and provided
information on the number of patients reporting an improvement in sleep (Table 35). A
further study in MS patients by the same authors provided categorical data on sleep where
patients rated their sleep as improved, the same or deteriorated.? We dichotomised this
data to show the number of patients with improved sleep (Table 35). Both studies reported
a significant improvement in sleep associated with THC/CBD compared to placebo (OR 2.1,
95% Cl 1.2, 3.6 and OR 1.76, 95% ClI 1.13, 2.73). There was also a suggestion of a beneficial
effect of dronabinol but this was of borderline statistical significance (OR 1.54, 95% Cl 0.98,
2.42).

TABLE 35: RESULTS FOR DICHOTOMOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR SLEEP DISORDERS

Study Details Intervention | Outcome Intervention | Placebo | OR (95% CI)*

Events/ n Events/n

Sleep outcomes reported in MS study

Zajicek(2012)" THC/CBD Improvement in sleep quality 48/143 26/134 2.1(1.2, 3.6)

Parallel group

Zajicek (2003)* THC/CBD Improvement in sleep 82/164 59/163 1.76 (1.13, 2.73)
Dronabinol 71/152 59/163 1.54 (0.98, 2.42)

5.2.7.3 Continuous outcome results

Sleep outcomes in studies that enrolled patients with sleep disorders

Both studies conducted in patients with sleep disorders reported continuous measures of
sleep (Table 36).”> ** The parallel group study reported a significant improvement in the
sleep apnoea/hypopnea index (-19.64, p=0.018) in patients receiving nabilone compared to
those receiving placebo. The cross-over trial™*? compared nabilone with amitriptyline. This
study found a significantly greater improvement in the insomnia severity index (MD -3.25,
95% Cl -5.26, -1.24) during the nabilone treatment phase compared to the amitriptyline
treatment phase. Amitriptyline was associated with greater restfulness of sleep as assessed
by the Leeds Sleep Evaluation Questionnaire (LSEQ) (MD 0.48 (0.01, 0.95)).2* There as a
suggestion that speed and ease of getting to sleep were improved with cannabis compared
to amitriptyline but these differences did not reach statistical significance.

Sleep outcomes in studies conducted in other populations

The most commonly reported measure was sleep quality assessed using a 0-10 NRS or 0-100
VAS scale (Table 36). We transformed the 0-100 VAS results to a 0-10 scale by dividing by
10 so that these were comparable to other studies evaluating this outcome. Ten studies,

eight parallel group studies and two cross-over trials, evaluated sleep quality.3'5' 77, 81, 82, 87,

144,145,192, 215 Most suggested improvements in sleep associated with CBM but this only
reached statistical significance in three parallel group trials. One of the cross-over trials also
reported a significant difference between both nabiximols and THC and placebo but it was

unclear whether this favoured CBM or placebo.145 The scale reported in the study
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suggested that a positive MD (which the study reported) favoured placebo, however, the
study reported that it had found improvements in sleep associated with CBM. Seven of the
parallel group studies reported data in a format suitable for pooling. One of these
evaluated both Nabiximols and THC and so the data for nabiximols were selected for pooling
as this was the intervention most commonly evaluated by these trials: all except one
evaluated nabiximols, this evaluated oral THC/CBD.®> The summary estimate suggested a
significant improvement in sleep quality associated with CBM (WMD -0.58, 95% Cl -0.87, -
0.29; Figure 23). There was little evidence of heterogeneity (1°=33%, p=0.17). There was
evidence of small study effects (p=0.012).

FIGURE 23: FOREST PLOT SHOWING WMD (95% Cl) FOR SLEEP QUALITY FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN THE PARALLEL GROUP STUDIES ONLY

Sleep quality
Study |- WMD (95% Cl)
Blake (2006) i -1.17 (-2.20,-0.14)
Collin (2010) —— | -0.07 (-0.55, 0.40)
GW Pharma Ltd (2005) i -0.45 (-1.04, 0.15)
Johnson (2010 i -0.31 (-0.97, 0.34)
Rog (2005) i -1.39 (-2.27,-0.50)
Serpell (2014) — -0.83 (-1.43,-0.23)
Wade (2004) = -0.71 (-1.41,-0.01)
Zajicek (2012) i -0.50 (-1.20, 0.20)
Overall -0.58 (-0.87,-0.29)
Q=10.44, p=0.17, I’=33%
2 1 0
Favours CBM WMD Favours placebo

Five studies, four parallel group and one cross-over trial, evaluated changes in sleep

disturbance. 7> 80 86

All but one reported reduced sleep disturbance associated with CBM,
this reached statistical significance in two. Three parallel group studies reported sufficient
data to pool studies. The summary estimate showed a significant beneficial effect in favour
of CBM (WMD -0.26, 95% Cl -0.52, 0.00, FIGURE 24). There was substantial evidence of
heterogeneity (I°=64%, p=0.06). Three studies, two parallel group studies and one cross-

over trial, evaluated fatigue.* ™ 190

All found no differences between CBM and placebo. One
study used the LSEQ and found significantly greater tiredness in the CBM group compared
to placebo for the lowest dose of smoked THC evaluated (2.5%) but no difference between
groups at higher doses, with a suggestion of a greater tiredness in placebo groups at the
highest dose (9%). Two studies, one cross-over and one parallel group, evaluated quantity

of sleep. Both showed no differences between groups (p=0.20).> ***
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FIGURE 24: FOREST PLOT SHOWING WMD (95% CI) FOR SLEEP DISTURBANCE FOR PARTICIPANTS TAKING CBM
COMPARED TO PLACEBO IN THE PARALLEL GROUP STUDIES ONLY

Sleep disturbance

Study | - WMD (95% Cl)
Nurmikko (2007) . -0.43 (-0.67,-0.19)
Berman (2007) . -0.03 (-0.27, 0.21)
GW Pharma Ltd (2012) B -0.34 (-0.68, 0.00)
Overall -0.26 (-0.52, 0.00)
Q=5.58, p=0.06, I’=64%

-0.7 -06 -05 -04 -03 -02 -01 0 0.1 0.2
Favours CBM WMD Favours placebo

TABLE 36: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR SLEEP DISORDERS

Study Details | Intervention Outcome MD at MD change p-value Analysis Details
follow-up from
baseline®:
Sleep:
Prasad(2011)7 Dronabinol Sleep -19.64 0.018 NR
2 Apnoea/hypopne

a(AHI (apnea

Parallel
arallel group hypopnea index))

Ware(2010)" | Nabilone Insomnia severity -3.25 (- Linear
Cross-over index (ISI)() 5.26, -1.24) regression
Ware(2010)"* | Nabilone Leeds Sleep 0.48 (0.01, Linear
Cross-over Evaluation 0.95) regression

Questionnaire
(LSEQ)(Restfulnes
s of sleep (100
mm VAS))

Ware(2010)"* | Nabilone Leeds Sleep -0.70 (-1.36, Linear
Evaluation 0.03) regression
Questionnaire
(LSEQ)(Speed of
getting to sleep
(100 mm VAS))

Cross-over

Ware(2010)***

Nabilone Leeds Sleep -0.70(-1.40, Linear
Evaluation 0.02) regression
Questionnaire
(LSEQ)(Ease of
getting to sleep

(100 mm VAS))

Cross-over
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Study Details | Intervention Outcome MD at MD change p-value Analysis Details
follow-up from
baseline®:
Sleep outcomes in studies that enrolled patienst with MS or Chronic Pain
Corey- THC Fatigue (mFIS -1.8 (-8.29, Ppaired t-test
Bloom(2012)" score (0-84)) 3.56)
0
Cross-over
Collin(2010)° Nabiximols Fatigue(NRS) 0.35 0.185 ANCOVA
Parallel group
Langford Nabiximols Fatigue(NRS) 0.32 0.176 NR
(2013)*
Parallel group
Wade(2004)3 Nabiximols Feeling upon -1.36 (-8.80, 0.717 ANCOVA
waking(VAS scale: | 6.07)
Parallel group .
Feeling upon
waking)
Ware THC (2.5%) Leeds Sleep -2.80(-3.76, NR
(2010)*** Evaluation -1.84)
Cross-over THC (6%) Questionnaire 0.80(-0.27,
(LSEQ)(Feeling 1.87)
THC (9.4%) now (tired - -0.10(-1.06,
alert). 0.86)
Rog(2005)*** | Nabiximols Numerical rating -1.39(- 0.003 ANCOVA
Parallel group scale(0-10) 2.27, -0.5)
Collin(2010)° Nabiximols Numerical rating -0.07(-0.55, 0.734 ANCOVA
Parallel group scale(0-10) 0.40)
Serpell(2014)® | Nabiximols Numerical rating -0.83(- 0.007 ANCOVA
! scale(0-10) 1.43,-0.23)
Parallel group
GW  Pharma | Nabiximols Sleep 0.052 ANCOVA
Ltd(2012)” disturbance(Sleep | -0.34(-0.68,
parallel erou disturbance score | 0.00)
grotp (QoL))
Nurmikko(200 | Nabiximols Sleep -0.43(- 0.001 ANCOVA
7)* disturbance(NRS) 0.67, -0.19)
Parallel group
Berman Nabiximols Sleep -0.03 (-0.27, NR
(2007)* disturbance(NRS) 0.21)
Parallel group
Vaney(2004)" | THC/cBD Sleep 1.69(0.63, 0.308 Linear
2 disturbance("Wak 4.59) regression
Cross-over ing up again”)
Berman(2004) | Nabiximols Sleep -0.20(- 0.017 ANCOVA
14> (Sativex) disturbance(4- 0.37,-0.04)
THC point-scale) -0.30(- 0.017
Cross-over
0.37,-0.04)
Kleijnen Systematic Reviews Ltd 132




Study Details | Intervention Outcome MD at MD change p-value Analysis Details
follow-up from
baseline®:
Portenoy(201 | Nabiximols (1-4 | Sleep -2.5 0.003 NR
2)% sprays) disturbance(Sleep
Nabiximols (6- disruption NRS) -0.10 0.260
Parallel group
10 sprays)
Nabiximols(11- 0.10 0.784
16 sprays)
Wade(2004)® Nabiximols Sleep quality(VAS | -7.1(-14.1, - 0.047 ANCOVA
parallel group scale: Quality of 0.08)
sleep)
Blake(2006)”® | Nabiximols Sleep quality(NRS -1.17 (-2.20,- | 0.027 Linear
Parallel group (0-10)) 0.14) regression
GW  Pharma | Nabiximols Sleep quality(NRS -0.45(-1.04, 0.139 ANCOVA
Ltd(2005)"’ (0-10)) 0.15)
Parallel group
Johnson(2010) | THC Sleep quality(NRS 0.02(-0.64, 0.95 ANCOVA
8 (0-10)) 0.68)
Nabiximols -0.31(-0.97, 0.346
Parallel group .
(Sativex) 0.34)
Vaney(2004)" | THC/cBD Sleep 2.13(0.95, 0.073 Linear
2 quality("Falling 4.74) regression
Cross-over asleep fast”)
Berman(2004) | Nabiximols Sleep 0.60(0.09, 0.019 ANCOVA
14> (Sativex) quality(Sleep 1.01)
THC Quality BS-11) 0.70(0.33, <0.001
Cross-over
1.24)
Langford(2013 | Nabiximols Sleep quality(NRS 0.05 0.833 NR
)* (Sativex) (0-10))
Parallel group
Zajicek(2012)8 THC/CBD Sleep quality(11 -0.5(-1.20, NR
7 .
point category 0.20)
Parallel group rating scale)
Wade(2004)® | Nabiximols Sleep -4.53 (- 0.198 ANCOVA
Parallel group (Sativex) quantity(VAS 11.45, 2.40)
scale: How much
sleep)
Frank(2008)"*" | Nabilone Sleep 0.20(-0.10, 0.2 ANCOVA
(Cesamet) quantity(number | 0.5)
Cross-over

of hours slept per
night)

5.2.7.4 Summary

Only two studies evaluated CBM in patients with sleep disorders.

parallel group study judged to be at high risk of bias.

One was a very small
This study reported a significant

beneficial effect of nabilone on the sleep apnoea/hypopnea index but this should be
interpreted with some caution due to the methodological limitations associated with this

study.72

The other study in patients with sleep disorders was a cross-over trial in patients
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with fibromyalgia and compared nabilone with amitriptyline.**

This suggested some

beneficial effects of nabilone on insomnia but greater sleep restfulness with amitriptyline.

Nineteen studies included for other populations (chronic pain and MS) also evaluated sleep

as an outcome. Overall there was some evidence that CBM may improve sleep in these

patient groups (Table 37). There were sufficient data to pool results for sleep quality and

sleep disturbance, both suggested significant beneficial effects in favour of cannabis. There

was evidence of small study effect based on sleep quality (p=0.012), the only outcome for

which sufficient data were available to allow investigation of this.

TABLE 37: SUMMARY ESTIMATES FOR TRIALS THAT REPORTED SLEEP RELATED OUTCOMES

Outcome Number of studies | Summary estimate Favours | I (%)
Sleep quality NRS/VAS 7 WMD -0.58, 95% Cl -0.87, -0.29 CBM 33
Sleep disturbance 3 WMD -0.26, 95% Cl -0.52, 0.00 CBM 64
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TABLE 38: GRADE SUMMARY OF FINDINGS TABLE: SLEEP DISORDER
CBM for sleep disorder

Patient or population: patients with sleep disorder
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% Cl)
Assumed risk  Corresponding risk

Control CBM
Sleep Apnoea/ hypopnea The mean sleep apnoea/ hypopnea in the intervention 22 CIISIS)
Apnea hypopnea index (AHI) groups was (1 study?) low®*®
Follow-up: 3 weeks 19.64 lower

(0 to 0 higher)'

Sleep quality See comment See comment 539 [CISISIS) WMD -0.58
Numerical rating scale®. Scale from: 0 (8 studies®) very low®'®" (95%-Cl -0.87 to -0.29)
to 10.
Follow-up: 2-15 weeks’
Sleep disturbance See comment See comment 1637 [CISISIS) WMD -0.26
Numerical rating scale. Scale from: 0 (3 studies™) very low®'*'® (95%-Cl -0.52 to 0.0)
to 10.
Follow-up: 2-15 weeks'?
Any adverse events 619 per 1000 831 per 1000 OR 3.03 3489 PPOO
Follow-up: 1-105 days'® (797 to 860) (2.42103.80) (29 studies") low'®"®

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

' No 95 %-Cl reported, p-value=0.018
% Prasad 2011

® Risk of bias: Insufficient details on randomisation, concealment of allocation and blinding; high risk of bias for incomplete outcome data
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* Inconsistency: Not applicable (single study)

® Imprecision: Study included only 22 patients

®0-10 or 0-100. 0-100 VAS results were transformed to a 0-10 scale by dividing by 10

7 Johnson 2010: 2 weeks; Blake 2006, Rog 2005: 5 weeks; Wade 2004: 6 weeks; Zajicek 2012: 12 weeks; Collin 2010, GW Pharma Ltd 2005: 14 weeks; Serpell 2014: 15 weeks

8 Blake 2006, Collin 2010, GW Pharma Ltd 2005, Johnson 2010, Rog 2005, Serpell 2014, Wade 2004, Zajicek 2012

® Risk of bias: Insufficient details on randomisation (Berman 2007, GW Pharma Ltd 2005), concealment of allocation (Berman 2007, GW Pharma Ltd 2005) and blinding (all three); high risk for
allocation concealment (Nurmikko 2007) and incomplete outcome data (Berman 2007, GW Pharma Ltd 2005)

1% |ndirectness: Studies were conducted in patients with chronic pain (GW Pharma Ltd 2005, Nurmikko 2007) and chronic pain as well as MS/ paraplegia (Berman 2007)

" Evidence of small study effects (Egger test, p=0.012)

'2 Berman 2007: 3 weeks; Nurmikko 2007: 5 weeks; GW Pharma Ltd 2005: 14 weeks

'3 Berman 2007, GW Pharma Ltd 2012, Nurmikko 2007

" Inconsistency: 12=64%

'3 Indirectness: Studies were conducted in patients with chronic pain (Blake 2006, GW Pharma Ltd 2005, Johnson 2010, Rog 2005, Serpell 2014) and MS/ paraplegia (Collin 2010, Wade 2004,
Zajicek 2012)

'8 See Appendix 5 (Baseline details of included studies)

"7 Beal, 1995, Berman 2007, Chan 1987, Collin 2007, Collin 2010, Duran 2010, George 1983, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Heim 1984, Hutcheon 1983, Johansson 1982, Karst
2003, Lane 1991, Langford 2013. Meiri 2004, Miiller-Vahl 2001, Mdller-Vahl 2003, Nurmikko 2007, Pomeroy 1986, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004, Timpone 1997, Tomida
2006, Ungerleider 1982, Wade 2004, Zajicek 2012

'® See Appendix 8 (Results of the risk of bias assessment)

"9 Indirectness: Analysis of AEs across all patient populations, excluding anxiety, depression, psychosis and sleep disorders
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5.2.8 Psychosis
Two studies (9 reports, 71 participants) evaluated CBM as a treatment for psychosis.”> 26223

Both studies were conducted in Germany by the same group. One was a parallel group

216 and the other used a cross-over design (29 participants).”

study (42 participants)
Information on the cross-over trial was available only as conference abstract. Both studies
enrolled patient with DSM-IV criteria of acute paranoid schizophrenia or schizophreniform
psychosis and 236 in the BPRS total score. Both trials evaluated cannabidol (max dose 600-
800mg/day), the parallel group study compared this to the active comparator Amisulpride21'5

and the cross-over trial included a placebo control phase.”

5.2.8.1 Risk of bias

Both studies were judged at high risk of bias (Table 40). Neither provided sufficient
information to judge whether allocation was concealed or whether the trial was
appropriately blinded. The parallel group trials reported appropriate methods of
randomisation but this information was not provided in the cross-over trial.”> The cross-
over trial was judged at high risk of bias for both incomplete outcome data and selective
outcome reporting.”> The parallel group trial was also judged at high risk of bias for

selective outcome reporting.216
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TABLE 39: OVERVIEW OF STUDIES THAT EVALUATED CBM PSYCHOSIS

Study Details | Country Design N Duration | Psychosis entry criterion Intervention 1 Intervention 2 Comparator
(weeks)*
Leweke Germany Parallel 42 4 DSM-IV criteria of acute paranoid Cannabidiol (max Amisulpride
(2012)75'216'220 group schizophrenia or schizophreniform 800mg/day) (max
psychosis; 236 in the BPRS total score and 800mg/day)
Rohleder(201 | Germany Cross-over 29 2 (each DSM-IV criteria of acute paranoid Cannabidiol (max Placebo
2)7® 220223 period, schizophrenia or schizophreniform 600mg/day)
washout | psychosis; 236 in the BPRS total score and
NR)
TABLE 40: RISK OF BIAS IN PSYCHOSIS STUDIES
Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor blinding | outcome data outcome
generation blinding reporting
Leweke (2012)™*° © ? ? © ® ®
Rohleder(2012)” ? ? ? ® ® ®
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5.2.8.2 Dichotomous outcome results
The study did not report any dichotomous results.

5.2.8.3 Continuous outcome results
Both trials evaluated mood as assessed using the PANSS scale (Table 41). Both reported

that there was no significant difference between treatment arms.” 216

The parallel group
also assessed mental health using the brief psychiatric rating scale and found no difference
in outcome between those randomised to cannabidiol and those randomised to

amisulpride.

TABLE 41: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR PSYCHOSIS

Study Details | Intervention | Outcome MD at MD change p-value | Analysis Details
follow-up from baseline®:

Psychological measurements

Leweke(2008) | Cannabidiol | Mental health -0.10(-9.20, 0.977
216 (Brief Psychiatric 8.90)
Rating Scale)

Parallel grou
group Mood (PANSS 1(-12.60, 14.60) | 0.884

(positive and
negative syndrome

scale))
Rohleder(201 | Cannabidiol | Mood (PANSS 2.40 (-3.48, NR
2)75 (positive and 8.28)
Cross-over negative syndrome

scale))

5.2.8.4 Summary

There was very little data available on the treatment of psychosis with CBM. Two trials, a
parallel group trial comparing cannabidiol to amisulpride and a cross-over trial comparing
cannabidiol to placebo found no difference in outcomes between treatment groups.
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TABLE 42: GRADE SUMMARY OF FINDINGS TABLE: PSYCHOSIS
CBM for psychosis

Patient or population: patients with psychosis
Settings: Not specified

Intervention: CBM (cannabidiol, max. 800 mg/day)
Comparison: Amisulpride (max. 800 mg/day)

lllustrative comparative risks* (95% Cl)
Assumed risk Corresponding risk

Amisulpride (max. 800 CBM (cannabidiol, max. 800 mg/day)
mg/day)

Mental health The mean mental health in the intervention 35 CIISIS)
Brief Psychiatric Rating Scale groups was (1 study?) low®*3
Follow-up: 4 weeks 0.10 lower

(9.2 lower to 8.9 higher)’
Mood The mean mood in the intervention groups 35 [CISISIS)
Positive and negative syndrome scale (PANSS). was (1 study?) low?*®
Scale from: 30 to 210. 1.0 higher
Follow-up: 4 weeks (12.6 lower to 14.6 higher)®
Any adverse events 619 per 1000 831 per 1000 OR 3.03 3489 OPOO
Follow-up: 1-105 days’ (797 to 860) (2.4210 3.80) (29 studies®) low®"®

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

! p-value=0.977

Z Leweke 2012

% Risk of bias: Insufficient details on concealment of allocation and blinding; high risk of bias for selective outcome reporting.
* Inconsistency: Not applicable (single study)

® Imprecision: Study included only 42 patients

® p-value=0.884
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7 See Appendix 5 (Baseline details of included studies)
8 Beal, 1995, Berman 2007, Chan 1987, Collin 2007, Collin 2010, Duran 2010, George 1983, GW Pharma Ltd 2005, GW Pharma Ltd 2012, Heim 1984, Hutcheon 1983, Johansson 1982, Karst 2003,

Lane 1991, Langford 2013. Meiri 2004, Miller-Vahl 2001, Muller-Vahl 2003, Nurmikko 2007, Pomeroy 1986, Portenoy 2012, Rog 2005, Serpell 2014, Svendsen 2004, Timpone 1997, Tomida 2006,
Ungerleider 1982, Wade 2004, Zajicek 2012

® See Appendix 8 (Results of the risk of bias assessment)
1% Indirectness: Analysis of AEs across all patient populations, excluding anxiety, depression, psychosis and sleep disorders
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5.2.9 Glaucoma

One cross-over trial (6 participants) evaluated CBM for the treatment of glaucoma (Table
43).*** It included patients with ocular hypertension or early open angle glaucoma, with a
mild visual defect in at least one eye. The study compared THC (5mg), cannabidiol (20mg),
cannabidiol (40mg) and placebo all in the form of an oromucosal spray.

5.2.9.1 Risk of bias

The study was judged at uncler risk of bias (Table 44). Insufficient information was provided
to judge whether appropriate methods were used for randomisation, allocation
conealment, and blinding. The study was judged at low risk of bias for incomplete outcome
data and selective outcome reporting.

5.2.9.2 Dichotomous outcome results
The study did not report any dichotomous results.

5.2.9.3 Continuous outcome results
The trial evaluated intraocular pressure and found no differences between any of the
treatment arms and placebo (Table 45).

5.2.9.4 Summary
Only one very small cross-over trial was evalauted CBM for the treatment of glaucoma. This
study found no evidence of an effect of CBM on intraocular pressure.
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TABLE 43: OVERVIEW OF STUDIES THAT EVALUATED CBM IN PATIENTS WITH GLAUCOMA

Study Details | Country Design N Duration | Glaucoma entry criterion Intervention 1 | Intervention 2 | Intervention 2 | Comparator
Tomida(2006) | UK Cross-over 6 12 hours | Ocular hypertension or THC Cannabidiol Cannabidiol Placebo
24 early open angle oromucosal oromucosal oromucosal
glaucoma, with mild visual | spray (5mg) spray (20 mg) | spray (40 mg)
defect in at least one eye
TABLE 44: RISK OF BIAS IN GLAUCOMA STUDIES
Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor blinding | outcome data outcome
generation blinding reporting
Tomida(2006)"** ? ? ? ? © © ?
TABLE 45: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR GLAUCOMA
Study Details | Intervention Outcome MD at follow-up p-value | Analysis Details
Spasticity:
Tomida(2006) | THC (5mg) Intraocular -0.58 (-5.39, 4.23)
24 Cannabidiol pressure (Average | 0.12(-5.09, 5.33)
Cross-over (20 mg) of both eyes per
Cannabidiol patient) -0.25 (-5.23, 4.73)
(40 mg)
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TABLE 46: GRADE SUMMARY OF FINDINGS TABLE: GLAUCOMA
CBM for glaucoma

Patient or population: patients with glaucoma
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% CI)
Assumed risk Corresponding risk
Control CBM

Any adverse events 333 per 1000 500 per 1000 OR 2.00 12 DOBO
Follow-up: 12 hours (87 t0 912) (0.19 to 20.61)’ (1 study) very low®**

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

" OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)
2 Risk of bias: Insufficient details on randomisation, concealment of allocation and blinding

% Inconsistency: Not applicable (single study)

* Imprecision: Study included only 42 patients (cross-over design)
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5.2.10 Movement disorders due to Tourette syndrome

Two studies (four publications, 36 participants) evaluated CBM for the treatment of

225228 poth studies were

225

movement disorders due to Tourette syndrome (Table 47).
conducted in Germany by the same group. One was a parallel group trial (24 participants)
and the other used a cross-over design (12 participants).”” Both trials compared THC

capsules (maximum dose 10mg/day) to placebo.

5.2.10.1 Risk of bias

The parallel group study was judged at high risk of bias’?® and the cross-over trial at unclear
risk of bias (Table 48).** Insufficient information was provided to judge whether
appropriate methods were used for randomisation and allocation concealment. Both
studies were judged to have used appropriate methods to blind patients and study
personnel to treatment group and the parallel group study was also judged as having used
appropriate methods to blind outcome assessors; details on this were not provided in the
cross-over trial. Both were judged at low risk of bias for selective outcome reporting. The
parallel group study was judged at high risk of bias as the modified ITT analyses conducted
excluded results for 7/24 randomised participants.
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TABLE 47: OVERVIEW OF STUDIES THAT EVALUATED CBM IN PATIENTS WITH TOURETTE SYNDROME

Study Details Country Design N Duration (weeks) Tourette’s entry criteria Intervention 1 Comparator
Miller- Germany Parallel 24 6 Tourettes syndrome DSM-IlII R | THC capsules (max dose | Placebo
VahI(2003)225’ 226 group criteria 10mg)
Miiller-Vahl Germany Cross-over 12 2 days Tourettes syndrome DSM-IlII R | THC capsules (max dose | Placebo
(2001)227' 228 criteria 10mg)
TABLE 48: RISK OF BIAS IN TOURETTE SYNDROME STUDIES
Study Details RISK OF BIAS
Random Allocation Participant/ Outcome Incomplete Selective Overall
sequence concealment Personnel assessor blinding | outcome data outcome
generation blinding reporting
Mailler-Vahl(2003)** ? © © ® © ®
Miiller-Vahl (2001)**’ ? © ? © © ?
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5.2.10.2 Dichotomous outcome results
The studies did not report any dichotomous results.

5.2.10.3 Continuous outcome results

Both studies used the same four scales to assess tic severity (Table 49); on each of these
scale a high score indicates more severe tics therefore a negative MD favours CBM. The
parallel group study reported data to calculate MD in change from baseline but did not
provide sufficient data to allow calculation of confidence limits around these estimates.
However, it did report p-values for the Mann-Whitney/Wilcoxon test comparing change
from baseline between group. There was a statistically significant benefical effect of CBM
on tick severity on three of the four measures evaluated (p<0.05); the four measure was of
borderline statistical significance (p=0.061).225 The cross-over trial reported sufficient data
to caluclated the MD in change form baseline for the same four outcomes and reported a
statistically signficiant benefical effect on all four outcomes. It also assessed one additional
outcome, obsessive compulsive behaviours, but found no difference in follow-up results
between groups.*?’

TABLE 49: RESULTS FOR CONTINUOUS OUTCOMES FROM STUDIES THAT EVALUATED CBM FOR TOURETTE
SYNDROME

Study Details | Intervention Outcome MD at follow- | MD change from | p-value | Analysis Details

up baseline

General disease specific symptoms

Miller- THC capsule Tic severity -0.70 0.033 Mann-Whitney/
Vahl(2003)** (Shapiro Tourette Wilcoxon test
226 Syndrome Severity

Parallel group Scale (STSSS))

Mauller- THC capsule Tic severity -16.2 <0.05 Mann-Whitney/
Vah|(2003)225’ (Tourette Wilcoxon test
226 syndrome symptom

Parallel group list (tic rating) TSSL)

Miller- THC capsule Tic severity (Yale -12.03 0.061 Mann-Whitney/
Vahl(2003)** Global Tic Severity Wilcoxon test

226 Scale (YGTSS))

Parallel group

Maller- THC capsule Tic severity -0.57 0.008 Mann-Whitney/
Vah|(2003)225’ (Tourettes Wilcoxon test
226 syndrome clinical
Parallel group global impression
scale (TS-CGl))
Miiller-Vahl, THC capsule Tic severity -9.08 (-
(2001)**’Cross (Tourette's 12.87,-5.29)
-over syndrome

symptoms list
(TSSL) - Global

score)
Mauller-Vahl, THC capsule Tic severity -0.67 (-
(2001)**’Cross (Shapiro Tourette's 1.04, -0.30)
-over syndrome severity

scale)
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Study Details | Intervention Outcome MD at follow- | MD change from | p-value | Analysis Details
up baseline

Mauller-Vahl, THC capsule Tic severity -6.50 (-
(2001)**’Cross (Tourette's 10.76, -2.24)
-over syndrome global

scale (TSGS))
Muller-Vahl, THC capsule Tic severity (Yale -6.50 (-
(2001)227Cross global tic severtiy 11.66, -1.34)
-over scale

(YGTSS)- perfomed

by an examiner)
Miiller-Vahl, THC capsule Obsessive 4.40 (-4.49,
(2001)227Cross compulsive 13.29)
-over behaviours (OCB),

(SCL-90-R checklist)

5.2.10.4 Summary
Two small studies, one parallel group and one cross-over trial, suggested that THC capsules

may be associated with a significant improvement in tic severity.
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TABLE 50: GRADE SUMMARY OF FINDINGS TABLE: MOVEMENT DISORDERS DUE TO TOURETTE SYNDROME
CBM for movement disorders due to Tourette syndrome

Patient or population: patients with Movement disorders due to Tourette syndrome
Settings: Not specified
Intervention: CBM

lllustrative comparative risks* (95% Cl)
Assumed risk Corresponding risk

Control CBM

Tic severity The mean tic severity in the intervention 17 PPOO
Shapiro Tourette Syndrome Severity Scale (STSSS). Scale groups was (1 study?) low**?
from: 0 to 6. 0.70 lower
Follow-up: 6 weeks (0 to 0 higher)'
Tic severity The mean tic severity in the intervention 17 PPOO
Tourette syndrome symptom list (TSSL) - tic rating groups was (1 study?) low?*?
Follow-up: 6 weeks 16.2 lower

(0 to 0 higher)®
Tic severity The mean tic severity in the intervention 18 (CISISIS)
Yale Global Tic Severity Scale (YGTSS). Scale from: 0 to 100. groups was (1 study?) low®*®
Follow-up: 6 weeks 12.03 lower

(0 to 0 higher)”
Tic severity The mean tic severity in the intervention 17 (CICISIS)
Tourettes syndrome clinical global impression scale (TS CGl). groups was (1 study?) low**?
Scale from: 0 to 6. 0.57 lower
Follow-up: 6 weeks (0 to 0 higher)®
Any adverse events 217 per 1000 489 per 1000 OR 3.45 44 SISISIS)
Follow-up: 2-42 days® (202 to 784) (0.91 to (2 studies'") very low'?"

13.08)"°

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk
in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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Very low quality: We are very uncertain about the estimate.

" No 95 %-Cl reported, p-value=0.033

% Miiller-Vahl 2003

® Risk of bias: Insufficient information on randomisation and allocation concealment; high risk for incomplete outcome data
* Inconsistency: Not applicable (single study)

® Imprecision: Study included only 24 patients

® No 95 %-Cl reported, p-value<0.05

7 No 95 %-Cl reported, p-value=0.061

8 No 95 %-Cl reported, p-value=0.008

® Muiller-Vahl 2001: 2 days; Miller-Vahl 2003: 6 weeks

' OR across all patient populations (29 studies): 3.03, 95%-Cl 2.42 to 3.80 (see section 5.3 for details)

" Muller-Vahl 2001, Muller-Vahl 2003

"2 Risk of bias: Insufficient details on randomisation (both studies), concealment of allocation (both studies) and blinding (Miller-Vahl 2001); high risk of bias for incomplete outcome data (Miller-Vahl
2003)

'3 Imprecision: 2 studies including 44 patients (16 events)
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53 RESULTS OF ADVERSE EVENTS REVIEW

5.3.1 Short-term adverse events

Sixty-two of the 76 studies included in the clinical effectiveness review provided
dichotomous data on the number of participants in each intervention group who

. . 1-5,72-74, 77-93, 96, 97, 99, 100, 102-106, 109-113, 117, 123, 124,
experienced various short term adverse events.

128, 133-135, 138-148, 190, 192, 224, 225, 227

Thirty-one studies evaluated the number of participants experiencing at least one adverse
event. We pooled data for all studies to investigate the associated between CBM use and
experiencing any adverse events. We used meta-regression to investigate the influence of
study design (parallel group vs cross-over trial), population (each of the population
categories included in this report), comparator (active vs placebo), method of cannabis
administration (oral, oromucosal spray, smoked or vapourised) and duration of follow-up
(<24 hours, 24hours-1 week, 1-4 weeks, >4 weeks). We also performed stratified meta-
analysis. None of the variables showed a significant association with effect of cannabis on
adverse events (p>0.05). Stratified analysis showed similar pooled estimates the different
subgroups investigated (Table 51). Figure 25 shows the OR for any adverse event among
participants taking CBM compared to placebo or active comparison stratified according to
population category.

TABLE 51: SUMMARY ESTIMATES FROM STRATIFIED META-ANALYSES FOR NUMBER OF PARTICIPANTS
EXPERIENCING ANY AE IN THOSE TAKING CBM COMPARED TO THOSE TAKING PLACEBO OR ACTIVE COMPARISON

Variable Category Number of studies Summary OR (95% Cl) ?™
Study design Parallel 20 2.66 (2.09, 3.38) 24.3
Cross-over 9 4.37 (2.78, 6.87) 31.2
Comparator Placebo 20 2.82(2.21, 3.61) 24.9
Active 9 3.50 (2.12, 5.76) 40.3
Duration of follow- | <24 hours 5 3.53(2.40,5.17) 0.0
up 1-4 weeks 10 4.11(2.07, 8.15) 424
>4 weeks 14 2.64 (2.05, 3.39) 28.9
Administration Oral 13 3.57(2.30, 5.55) 41.1
IM 3 4.80(2.41, 9.57) 0.0
Oromucosal spray 13 2.37 (1.90, 2.94) 0.2
OVERALL 29 3.03 (2.42, 3.80) 31.2
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FIGURE 25: FOREST PLOT SHOWING INDIVIDUAL STUDY RESULTS AND SUMMARY ESTIMATES FROM STRATIFIED
META-ANALYSES FOR NUMBER OF PARTICIPANTS EXPERIENCING ANY AE IN THOSE TAKING CBM COMPARED TO
THOSE TAKING PLACEBO OR ACTIVE COMPARISON

Study
D OR (95% Cl)
MS |
Langford (2013) —— : 1.59 (1.01, 2.51)
Zajicek (2012) ——— 452 (2.13,9.59)
Collin (2010) —— 4.08 (2.01, 8.30)
Collin (2007) — 1.92 (0.95,3.88)
Wade (2004) — 208 (0.97, 4.47)
Subtotal (I-squared = 52.9%, p = 0.075) Q 2.48 (1.61,3.83)

|
Pain |
Portenoy (2012) —_—— 3.34(1.33, 8.36)
Nurmikko (2007) —— 277 (0.99,7.77)
Rog (2005) —— 3.41(0.94, 12.30)
Svendsen (2004) [ - 27.18 (3.14, 235.02)
Karst (2003) —:+— 4.80 (1.20, 19.13)
Berman (2007) —— 492 (2.10, 11.52)
GW Pharma Ltd (2012) + - 10.77 (1.27, 91.52)
GW Pharma Ltd (2005) —' 1.93(1.13,3.28)
Serpell (2014) — 2.42(1.29, 453)
Subtotal (I-squared = 23.1%, p = 0.238) Q 3.17 (2.19, 4.58)
: |
N&V |
Duran (2010) * 3.00 (0.24, 37.67)
Meiri (2007) - : 0.49 (0.07, 3.44)
Lane (1991) —_—— 6.40 (1.65, 24.77)
Chan (1987) | e 12.57 (3.65, 43.30)
Pomeroy (1986) —-+—=— 1.42 (0.27,7.44)
Heim (1984) _—— 6.06 (2.43, 15.08)
Hutcheon (1983) B B — 268 (0.61, 11.78)
George (1983) —i—+— 4.64 (1.02, 21.00)
Johansson (1982) —_—— 1.81(0.58, 5.66)
Ungerleider (1982) — 3.13(1.96, 5.00)
Subtotal (I-squared = 31.2%, p = 0.159) Q 351 (2.21,5.56)
: |
Glaucoma |
Tomida (2006) > 200 (0.19, 20.61)
Subtotal (I-squared = %, p =) <:> 2.00 (0.19, 20.61)
. |
HIV :
Timpone (1997) - T 0.44 (0.06, 3.16)
Beal (1995) ——— 4.87 (2.10,11.32)
Subtotal (I-squared = 79.3%, p = 0.028) -<:> 1.73(0.17, 18.00)
: |
Tourette's |

Muller-Vahl (2003) — 3.33(0.51, 21.58)
Muller-Vahl (2001) — 3,57 (0.53, 23.95)

Subtotal (I-squared = 0.0%, p = 0.960) _ 3.45(0.91, 13.08)

Overall (I-squared = 31.2%, p = 0.057) ¢ 3.03 (2.42, 3.80)
|
1

NOTE: Weights are from random effects analysis

.00425 1 235

CBM placebo

As the primary adverse event analysis based on the number of participants experiencing any
adverse events showed no difference in the effects of cannabis on adverse events based on
study design, population, comparator, method of cannabis administration or duration of
follow-up, further analysis were conducted for data from all studies combined. Table 52
shows summary estimates for each of the AEs assessed. CBM was associated with a
significantly greater risk of serious AEs (Figure 26), withdrawals due to AE, ear and labyrinth
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disorders, gastrointestinal disorders, general disorders and administration site conditions,

metabolism and nutrition disorders, psychiatric disorders, renal and urinary disorders,

asthenia, balance problems, confusion, diarrhoea, disorientation, drowsiness, dry mouth,

euphoria, fatigue, hallucination, nausea, somnolence, and vomiting. Other AEs did not show

significant differences between groups.

TABLE 52: SUMMARY ESTIMATES FROM META-ANALYSES FOR EACH ADVERSE EVENT ASSESSED SHOWING ORS
FOR PARTICIPANTS EXPERIENCING AE IN THOSE TAKING CBM COMPARED TO THOSE TAKING PLACEBO OR ACTIVE

COMPARISON

Adverse event Number of studies | Summary OR (95% Cl) | [
General AE categories

Any AE 29 3.03 (2.42, 3.80) 31.2
Serious AE 33 1.44 (1.06, 1.96) 0
Withdrawal due to AE 23 2.73 (1.99, 3.73) 29
MedDRA high level grouping61

Blood disorders 3 1.42 (0.20, 10.25) 0
Cardiac disorders 7 1.42 (0.58, 3.48) 18
Death 5 1.01 (0.51, 2.00) 0
Ear and labyrinth disorders 3 2.72 (1.55, 4.75) 0
Gastrointestinal disorders 10 1.78 (1.43, 2.22) 0
General disorders and 6 1.78 (1.34, 2.36) 0
administration site conditions

Hepatobiliary disorders 11 3.07 (0.12, 76.29) NA
Infections and infestations 7 1.13 (0.87, 1.46) 0
Injection site pain 1 2.49 (0.92, 6.68) NA
Injury, poisoning & procedural 3 1.18 (0.48, 2.93) 0
complications

Investigations 2 1.55(0.36, 6.71) 0
Mental status change 3 2.49 (0.49, 12.64) 0
Metabolism and nutrition 2 2.37 (1.00, 5.61) 0
Musculoskeletal and connective 7 1.32(0.75, 2.32) 34
tissues disorders

Neoplasms, benign, malignant & | 2 0.99 (0.47, 2.08) 0
unspecified

Nervous system disorders 10 3.17 (2.20, 4.58) 46
Other body systems 1 2.59 (0.34, 19.47) NA
Psychiatric disorders 8 3.10(1.81, 5.29) 55
Renal and urinary disorders 3 2.45 (2.27, 2.65) NA
Reproductive system 1 1.55(0.20, 11.92) 0
Respiratory, thoracic, and 5 0.80 (0.46, 1.39) 0
mediastinal disorders

Skin & subcutaneous 3 0.85 (0.34, 2.13) 24
Individual AEs

Anxiety 12 1.98 (0.73, 5.35) 54
Asthenia 14 1.88 (1.26, 2.79) 0
Balance 6 2.62 (1.12, 6.13) 31
Confusion 13 4.03 (2.05, 7.97) 0
Depression 15 1.32(0.87, 2.01) 0
Diarrhoea 17 1.65 (1.04, 2.62) 15
Disorientation 12 5.41 (2.61,11.19) 0
Dizziness 41 5.09 (4.10, 6.32) 18
Drowsiness 18 3.68 (2.24, 6.01) 44
Dry mouth 36 3.50 (2.58, 4.75) 28
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Adverse event Number of studies Summary OR (95% Cl) [
Dyspnea 4 0.83 (0.26, 2.63) 0
Euphoria 28 3.65 (2.00, 6.69) 35
Eye disorders 1 1.42 (0.46, 4.33) NA
Fatigue 20 2.00 (1.54, 2.62) 0
Hallucination 10 2.19 (1.02, 4.68) 0
Nausea 30 2.08 (1.63, 2.65) 0
Paranoia 4 2.05(0.42, 10.10) 0
Psychosis 2 1.09 (0.07, 16.35) 25
Seizures 2 0.91 (0.05, 15.66) 0
Somnolence 25 2.97 (2.14, 4.12) 24
Vomiting 17 1.67 (1.13, 2.47) 0
Weakness 1 7.24 (0.36, 145.29) NA

FIGURE 26: FOREST PLOT SHOWING NUMBER OF PARTICIPANTS EXPERIENCING A SERIOUS AE IN THOSE TAKING
CBM COMPARED TO THOSE TAKING PLACEBO OR ACTIVE COMPARISON

Study
ID

Beal (1995)
Berman (2004)
Berman (2007)

ES (95% Cl)

v

Blake (2006)
Broder (1982)
Chan (1987)
Collin (2007)
Collin (2010)
Duran (2010)
Frank (2008)

GW Pharma Ltd (2005)
GW Pharma Ltd (2012)
Lynch (2014)
Meiri (2007)
Muller-Vahl (2001)
Muller-Vahl (2003)
Nurmikko (2007)
Pinsger (2006)
Pooyania (2010)
Portenoy (2012)
Prasad (2011)
Rog (2005)
Serpell (2014)
Skrabek (2008)
Svendsen (2004)
Vaney (2004)
Wade (2004)
Ware (2010)
Wilsey (2013)
Zajicek (2012)

L 3

Overall (l-squared = 0.0%, p = 0.998)

NOTE: Weights are from random effects analysis
[

13.20 (0.73, 240.03)
1.04 (0.02, 53.49)
2.51 (0.53, 11.80)
0.16 (0.01, 3.52)
7.61 (0.38, 152.74)
1.92 (0.38, 9.75)
0.66 (0.16, 2.78)
2.23 (0.90, 5.48)
1.31(0.11, 15.79)
1.00 (0.02, 51.39)
1.17 (0.54, 2.57)
0.31 (0.01, 7.80)
1.00 (0.02, 53.45)
0.80 (0.12, 5.37)
1.00 (0.02, 54.51)
1.21(0.02, 67.22)
0.58 (0.07, 4.56)
3.10 (0.12, 78.57)
1.00 (0.02, 54.51)
1.40 (0.74, 2.68)
1.90 (0.03, 111.80)
0.94 (0.02, 48.40)
1.54 (0.55, 4.26)
1.00 (0.02, 52.41)
2.56 (0.35, 18.90)
1.27 (0.02, 66.63)
1.00 (0.10, 9.91)
0.95 (0.02, 49.86)
1.05 (0.02, 54.03)
2.05 (0.56, 7.49)
1.44 (1.06, 1.96)

.00417

facours CBM

favours placebo
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FIGURE 27: FOREST PLOT SHOWING NUMBER OF PARTICIPANTS WITH WITHDRAWAL DUE TO AE AMONG THOSE
TAKING CBM COMPARED TO THOSE TAKING PLACEBO OR ACTIVE COMPARISON

Study
ID ES (95% Cl)
I
Abrams (2007) : 1.00 (0.02, 52.41)
Blake (2006) + ! 0.11 (0.01, 2.27)
Collin (2007) —_— 1.39 (0.31, 6.17)
Collin (2010) - 1.80 (0.61, 5.30)
Duran (2010) —e 4.39 (0.15, 125.40)
Frytak (1979) E—O— 10.18 (3.14, 32.98)
Herman (1979) —_— 1.23 (0.35, 4.41)
Jones (1982) B e 2.69 (0.62, 11.70)
Levitt (1982) . . 12.81 (0.68, 242.24)
Meiri (2007) * 2.64 (0.10, 69.63)
Muller-Vahl (2003) o 3.25 (0.12, 87.60)
Nurmikko (2007) —_ 5.31 (1.30, 21.78)
Pomeroy (1986) - 3.16 (0.12, 81.74)
Pooyania (2010) ' 1.00 (0.02, 54.51)
Portenoy (2012) — 1.79 (0.88, 3.62)
Serpell (2014) — 3.19 (1.40, 7.27)
Steele (1980) — 7.92 (0.41, 152.86)
Wada (1982) ; . > 18.36 (1.05, 321.03)
Wade (2004) —T & 2.39 (0.34, 16.62)
Wilsey (2011) 1.00 (0.02, 51.39)
Zajicek (2012) — 3.56 (1.66, 7.65)
Overall (l-squared = 0.0%, p = 0.525) Q 2.73 (1.99, 3.73)
|
NOTE: Weights arcle from random effects [analysis |
.00311 1 321
facours CBM favours placebo

5.3.2 Long-term adverse events
We included 31 observational studies (46 reports) that reported data on the relationship
between cannabis use and long-term adverse events (cardiovascular disease, respiratory

229259 1t js important to

disease, cancer, psychotic disorders, and suicide or suicidal ideation).
note that all studies have limited applicability to CBM, as all examined the relationship
between recreational use of cannabis and long-term adverse events; we did not identify any
studies that reported long-term adverse events data for medicinal cannabis use. Full details
of the included studies can be found in Appendix 5 (baseline details) and Appendix 7

(results).

5.3.2.1 Risk of bias

All studies had methodological limitations; none were judged at low risk of bias overall
(Figure 28; Table 53). Four studies were judged at moderate risk of bias, four at serious risk
of bias and 23 at critical risk of bias. The main limitation in the included studies related to
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measurement of interventions with 20 studies judged at critical risk of bias for this domain

as cannabis exposure was

assessed

retrospectively generally using self-reported

guestionnaire which often related to lifetime use and so were likely to be prone to recall
bias. Full details of the ACROBAT-NRS assessment can be found in Appendix 8.

FIGURE 28: RISK OF BIAS ACROSS INCLUDED OBSERVATIONAL STUDIES

Overall

Selection of reported result

Measurement of outcomes

Missing data

Departures from intended

interventions

Measurement of interventions

Selection of participants

Confounding

0%

20%

40%

60%

80%

[JNI/Not applicable
[ Critical

[DSerious

[0 Moderate

OLlow
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TABLE 53: RISK OF BIAS IN NAUSEA AND VOMITING DUE TO CHEMOTHERAPY STUDIES

Study Confounding Selection of Measurement Departures Missing data | Measurement Selection of Overall
participants of from intended of outcomes reported result
interventions | interventions

Agrawa|(2011)229 Critical Moderate Critical NI NI Not applicable | Serious Critical
AIdington(2008)231 Moderate Low Critical NI Low Not applicable | Low Critical
Aldington(2008)**° Low Low Critical NI Low Not applicable | Low Critical

Ba rber(2013)232 Low Low Serious NI Moderate Not applicable | Low Serious
Beautrais(1999)233 Low Low Moderate NI Moderate Not applicable | Low Moderate
Berthiller(2009)°*° Low Low Critical NI Low Not applicable | Low Critical
DaIing(2009)235 Low Low Critical NI Moderate Not applicable | Low Critical
Davis(2013)*° Critical Moderate Moderate NI Low Moderate Low Critical

Di Forti(2009)>’ Low Low Critical NI Serious Not applicable | Low Critical
Dutta (2014)>® Low Moderate Criticall NI NI Not applicable | NI Critical
Giordano(2014)239 Critical Low Serious NI NI Not applicable | Serious Critical
Hashibe(2006)240 Low Low Critical NI Moderate Not applicable | Low Critical
Lacson(2012)241 Moderate Serious Critical NI Low Not applicable | Serious Critical
Liang(2009)242 Low Low Critical Low Serious Not applicable | Low Critical
L|ewe||yn(2004)243 Serious Low Moderate NI Serious Not applicable | Low Serious
L|ewe||yn(2004)244 Moderate Low Moderate NI Serious Not applicable | Low Serious
Manrique-Garcia(ZOlZ)245 Low Low Critical NI Critical Low Low Critical
Marks (2014)246 Low Low Critical NI Low Not applicable | Low Critical
McGrath(ZOlO)247 Low Moderate Critical Critical Low Serious Low Critical
Pederson(2008)248 Moderate Low Critical NI Moderate Low Low Critical
Roh‘e(1993)249 Serious Low Serious NI NI Not applicable | Low Serious
Rosenblatt(2004)250 Low Low Critical NI Moderate Not applicable | Low Critical
Sasco(2002)251 Serious Moderate Moderate NI Low Not applicable | Low Moderate
Tan(2009)> Low low Critical NI Serious Low Low Critical
Tra bert(2011)253 Low Moderate Moderate NI Low Not applicable | Low Moderate
van 0s(2002)* Low Low Moderate NI Low Low Low Moderate
Veling (2008)*> Low Low Critical NI Low Not applicable | Low Critical
Voirin(2006)">° Low Low Critical Low Low Not applicable | Low Critical
Weller(1985)>’ Critical Critical Critical NI Moderate Moderate Low Critical
Zhang(1999)258 low Moderate Critical NI Low Not applicable | Low Critical
Zhang(2014)259 Moderate Serious Critical NI NI Not applicable | Low Critical
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Cardiovascular disease

Two studies assessed the relationship between cardiovascular events and cannabis use.”**
238 Both of these studies were case-control studies. Both studies included only relatively
young patients aged 18 to 55 years232 and 15 to 49 years.238 In one study cases were defined
as younger (age 18 to 55 years) people admitted to hospital for ischemic stroke or TIA,**?
238 Both studies had

substantial methodological weaknesses, particularly in relation to the determination of

and in the other cases were defined as people with ischemic stroke.

exposure status. One study was rated as at serious risk of bias overall, because exposure
status was determined by urine toxicology screen on entry to the study; whilst this is an
objective measure it can only provide data for a very limited time window and may
misclassify people with a history of cannabis use.?*? The second study was rated as at critical
risk of bias overall, because exposure status determined in relation to historical use and was

238 There was no statistical evidence

therefore likely to have been susceptible to recall bias.
of between study heterogeneity, with both individual studies and the summary estimate
indicating no statistically significant association between regular cannabis use and ischemic
stroke/TIA; both studies showed a tend towards more strokes in regular cannabis users

(Figure 29).

FIGURE 29: FOREST PLOT SHOWING RISK OF ISCHEMIC STROKE AMONG REGULAR USERS OF CBM COMPARED TO
NEVER USERS

Fully Adjusted Odds Ratio of the Association between
Cannabis and Ischemic stroke

Regular user vs Never used cannabis

Barber, 2013 1.59[0.70,3.63]

Dutta, 2014 = . 1,56 [0.79,3.07]

12: 07%; Test for Heterogeneity: p = 0.972.
Random Effects Model 1.57[083,265]

Favours exposed I ! ! ! | Favouwrs conirols
0.61 1.00 1.65 272 4.48

Observed Outcome

Respiratory disease
One study assessed the relationship between respiratory disease (COPD) and cannabis

use.”>

This study was a retrospective cohort study and reported data for both objective
(spirometry) and subjective (participant report of symptoms and participant report of
physician diagnosis) outcome determinations. The study was rated as at critical risk of bias

overall, because exposure status determined in relation to historical use and was therefore
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likely to have been susceptible to recall bias. After adjusting for age, sex, ethnicity, BMI,
education, asthma and other co-morbidities, and concurrent tobacco smoking, this study
found that a history of marijuana use (lifetime exposure of at least 50 cigarettes) was
associated with an increased risk of COPD defined by spirometric testing, but the effect size
did not reach statistical significance (OR 1.66 (95% Cl: 0.52 to 5.26)).”% A history of
marijuana smoking was not associated with increased risk of COPD, where COPD was

defined subjectively.??

Cancer
Seventeen case-control studies examined the relationship between cannabis use and

: : 230, 231, 235, 240-246, 250, 251, 253, 256, 258-260
various cancer diagnoses.”™ “" 7 = T emm e .

Nine studies reported data on head and neck cancers (including oral and oropharyngeal

231,240, 242-244, 246, 250, 238, 260 gy of these studies were rated as at critical risk of bias

cancer).
overall, because exposure status determined in relation to historical use and was therefore
likely to have been susceptible to recall bias. The remaining two studies, by the same
research group, were both rated as at moderate risk of bias overall, because it was unclear
to what time period exposure assessment referred and exposure data were missing for

243, 244 pesults varied across studies with some suggesting a

some study participants.
protective effect of cannabis and other a harmful effect. Overall there was no evidence of

an association between cannabis use and head and neck cancer (Figure 32).
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FIGURE 30: FOREST PLOT SHOWING RISK OF HEAD AND NECK AMONG REGULAR USERS OF CBM COMPARED TO
NEVER USERS
Fully Adjusted Odds Ratio of the Association between
Cannabis and Head & neck cancer
Ever used cannabis vs Never used cannabis

Liang, 2009 — 0.65[0.36,1.17]

Berthiller, 2009 --—- 0.88[0.67,1.16]
Aldington, 2008 ._-_f 1.00[047,2.14]
Hashibe, 2006 »_._. 1.10[0.68,1.78]
Hashibe, 2006 it 0.71[0.30,1.69]
Hashibe, 2006 —_— 0.42[0.15,1.19]
Liewellyn, 2004 | ' 0.30[0.07,1.27]
Rosenblatt, 2004 H‘—| 0.90[061,1.32]
Llewellyn, 2004 .—.—- 1,.00[0.48,2.10]
Zhang, 1999 ._._. 2.60[1.06,637]
Marks, 2014 m 1.24[1.05,1.46]

12: 4B 4%:; Test for Heterogensity: p = 0.0355.
Random Effects Model E 095[077.1.18]

| | | I I |
005 0414 037 100 272 739

Favours exposed Favouwrs conirols

Observed Outcome

230,240, 245, 251, 256, 259 p|| hyt one 2! of these studies

was rated as at critical risk of bias overall, because exposure status determined in relation to

Six studies reported data on lung cancer.

historical use and was therefore likely to have been susceptible to recall bias. The remaining
study was rated as moderate risk of bias overall, because it was unclear to what time period
exposure assessment referred and some potentially important confounders were not
adjusted for in determining the effect size.”! Between study heterogeneity was high and
the summary estimate showed no statistically significant association between cannabis use
(ever vs. never) and lung cancer, after adjusting for critical confounders (Figure 31).
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FIGURE 31: FOREST PLOT SHOWING RISK OF LUNG CANCER AMONG REGULAR USERS OF CBM COMPARED TO
NEVER USERS
Fully Adjusted Odds Ratio of the Association between
Cannabis and Lung cancer
Ever used cannabis vs Never used cannabis

Manrique-Garcia, 2012 »—.—+ 125[0.84,187]
Aldington, 2008 .——-—4 120[053,274]
volrin, 2006 —— 410[1.88,892]
Hashibe, 2006 . 0.63[046,087]
Sasco, 2002 ' = 1.93[0.57,656]
Zhang, 2014 +—-—-—| 077[051,1.16]

12: 79.5%; Test for Heterogeneity: p = 0.000185.
Random Effects Model --—-- 121[074,.1.97]

Favours exposed I I ! ! I Favouwrs conirols
037 1.00 272 739 20.09

Observed Outcome

235 241, 253 T\ 0 of these studies

Three studies reported data on testicular germ cell tumours.
were rated as at critical risk of bias overall, because exposure status determined in relation
to historical use and was therefore likely to have been susceptible to recall bias.”*> ?** and
the remaining study was rated as moderate risk of bias overall, because it was unclear to
what time period exposure assessment referred and controls were not similar to cases on
some socio-economic characteristics.”>> All three studies adjusted for all specified critical
confounders in their analyses. The summary estimate showed no statistically significant
association between cannabis use (ever vs. never) and TGCT; data were limited and

between study heterogeneity was high (Figure 31).
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FIGURE 32: FOREST PLOT SHOWING RISK OF TESTICULAR GERM CELL TUMOURS AMONG REGULAR USERS OF CBM
COMPARED TO NEVER USERS
Fully Adjusted Odds Ratio of the Association between
Cannabis and Testicular Germ Cell Tumors
Ever used cannabic vs Never used cannabis

Lacson, 2012 1.94[1.02,3.68]
Trabert, 2011 —— 0.70[0.42,1.16]
Daling, 2009 - 1.30[0.97 ,1.74]

12: 71%; Test for Heterogeneity: p = 0.0334. :
Random Effects Model —-——-— 1.19[072,.1.95]

| I I | | |
037 061 100 165 272 448

Favours exposed Favouwrs conirols

Observed Outcome

Psychotic disease

Ten studies examined the relationship between cannabis use and psychotic disease.??> 3¢

237, 239, 245, 247, 249, 254, 255, 257 - . . 229, 237, 239, 249, 255
Five studies used a case-control design, four were

245, 247, 254, 257 236

prospective cohorts, and one was a historical cohort.””> One study assessed

psychosis in bipolar disorder,” and the remainder reported data on all psychoses and/or

schizophrenia. Eight studies were rated as at critical risk of bias overall 22 236 237, 239, 245, 247,

25257 £or six studies, this rating was applied because exposure status determined in relation

to historical use and was therefore likely to have been susceptible to recall bias;?2 237 245 247,

235 27 gne of these studies also had a substantial amount of missing data on exposure
status,””® another showed a strong association between other illicit drug use during the

247

study and duration of cannabis use (exposure measure), and a third failed to consider

possible confounders in the analysis.257 Two studies were rated as at critical risk of bias
because specified critical confounders were not adjusted for in the analyses,?*® *° in one of
these studies exposure was defined as “registered cannabis user” which may have resulted

239
d.

in other users being misclassifie The remaining two studies were rated as serious**® and

2% risk of bias overall, due to concerns about the measurement of

249, 254

moderate

interventions, and adjustment for confounders.**

All studies suggested that cannabis use was associated with an increased risk of psychosis.
The summary estimate based on six studies that compared ever use to never use of
cannabis showed a strong association between ever use of cannabis and psychosis (Figure
33).

Kleijnen Systematic Reviews Ltd 162



FIGURE 33: FOREST PLOT SHOWING RISK OF PSYCHOSIS AMONG REGULAR USERS OF CBM COMPARED TO NEVER
USERS
Fully Adjusted Odds Ratio of the Association between
Cannabis and Psychosis
Ever used cannabis vs Never used cannabis

Davis, 2013 S 127[1.03, 157]

Manrique-Garcia, 2012 - 1.80[1.30, 250]
McGrath, 2010 .—.—| 1.50[0.79, 2.86]
Di Forti, 2009 .——-—| 210[069, 6.42]
Veling, 2008 ——i 780270, 2257
Veling, 2008 . | 1590 [1.51,167.81]
van Os, 2002 H—-—| 211[0.78, 571]
Rolfe, 1993 —— 450[2.07, 9.77]

12: 71.7%; Test for Heterogeneity: p = 0.00086.
Random Effects Model i 229[151, 347]

Favours exposed ! I | ' ! ! ! ! Favouwrs conirols
037 100 272 739 54.60 403.43

Observed Outcome

Suicide and suicidal ideation
Three studies examined the relationship between cannabis use and suicide/suicidal

ideation.zaa’ 245, 248

Two prospective cohort studies reported data on suicide or possible
> %8 Both of these studies

were rated as at critical risk of bias overall, because exposure status determined in relation

suicide outcomes,** and suicide attempts and suicidal ideation
to historical use and was therefore likely to have been susceptible to recall bias. The
remaining study used a case-control design to assess the relationship between cannabis use

and serious suicide attempts.?*®

This study was rated as at moderate risk of bias overall, due
to concerns about possible recall bias in the assessment of exposure and some missing data
on exposure.?** A summary estimate was calculated for the two prospective cohort studies,
which indicated that regular cannabis use has no statistically significant effect on suicide
outcomes (Figure X). However, statistical between study heterogeneity was high and the
outcome definitions varied between studies; the study which assessed suicide attempts and
suicidal ideation reported data suggesting a significant association of these outcomes with
regular cannabis use (more than 10 times), OR 2.40 (95% Cl: 1.32 to 4.36), after adjusting for

248

critical confounders.”™ the case-control study reported a statistically significant association

between cannabis abuse/dependency and serious suicide attempts, after adjusting for
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sociodemographic and childhood factors (OR 3.2 (95% Cl: 1.7 to 6.0)); when psychiatric co-
morbidities were also adjusted for, the association was no longer statistically significant (OR
2.0, 95% Cl: 0.97 to 5.3; Figure 34).%!

FIGURE 34: FOREST PLOT SHOWING RISK OF SUICIDE AMONG REGULAR USERS OF CBM COMPARED TO NEVER
USERS

Fully Adjusted Odds Ratio of the Association between
Cannabis and Suicide

Mever used cannabis vs Regular user

Price, 2009 —_— 0.55[0.26,1.18]

Pederson, 2008 S — 240[1.32,4.36]

12: B9%,; Test for Heterogeneity: p = 0.00294. 1
Random Effects Model 1.17[028.4.96)

| | i T |
0.14 037 1.00 272 7.39

Observed Outcome

5.3.2.2 Summary

Thirty one observational studies provided data on the relationship between cannabis use
and long-term adverse events (cardiovascular disease, respiratory disease, cancer, psychotic
disorders, and suicide or suicidal ideation). All studies had methodological limitations; none
were judged at low risk of bias overall. Four studies were judged at moderate risk of bias,
four at serious risk of bias and 23 at critical risk of bias. The only adverse event to show a
significant association with cannabis use (ever use vs never use) was psychosis (OR 2.29,
95% Cl 1.51, 3.47; Table 54). Ischemic stroke, head and neck cancer, lung cancer, testicular
germ cell tumours and suicide were not associated with ever use of cannabis.

TABLE 54: SUMMARY ESTIMATES FOR LONG TERM AES ASSOCIATED WITH CBM

Outcome Number of studies | Summary estimate Favours | I (%)
Ischemic Stroke 2 1.57 (0.93, 2.65) Nouse | O
Head & neck cancer 9 0.95(0.77, 1.18) Nouse | 48
Lung cancer 6 1.21(0.74, 1.97) Nouse | 80
Testicular germ cell tumours 3 1.19(0.72, 1.95) Nouse |71
Psychosis 7 2.29 (1.51, 3.47) Nouse | 72
Suicide and suicidal ideation 2 1.17 (0.28, 4.96) Nouse | 89
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6. DISCUSSION

This systematic review aimed to assess the evidence for the effects and adverse events of
medical cannabis.

An extensive review of the available literature using 28 databases was conducted in order to
identify studies that were relevant to the question of this report. A total of 193 references
to 76 RCTs and 31 observational studies were included and presented in this report.

6.1 SUMMARY OF MAIN FINDINGS
Two research questions were of interest for this systematic review:

1. What are the clinical effects of medical cannabis in people with: nausea and
vomiting due to chemotherapy; HIV/AIDS (as appetizer); chronic pain; spasticity due
to multiple sclerosis or paraplegia; depression (as antidepressant); anxiety disorder;
sleep disorder; psychosis; glaucoma (reducing the intraocular pressure); or
movement disorders due to Tourette’s syndrome?

2. What are the adverse events associated with medical cannabis?

For the first objective (clinical effects), primary searches identified 15,786 hits of which 423
were considered potentially relevant and obtained as full text studies. Depression was the
only indication of interest for which no relevant RCTs were identified. Additional focused
searches were conducted to identify eligible non-randomised studies for this indication.
These searches did not find any potentially relevant studies even when going to the lowest
level of evidence specified as eligible for the review (uncontrolled studies with at least
25 patients). A total of 76 studies available as 147 reports were included in the review of
effectiveness.

The majority of the 76 included studies (6380 participants) evaluated nausea and vomiting
due to chemotherapy (28 studies), chronic pain (27 studies) and spasticity due to MS and
paraplegia (12 studies). All other patient categories were evaluated in less than five studies.
Thirty-two studies were parallel group studies (4,397 participants) and 44 were cross-over
trials (1,983). The parallel group trials generally enrolled greater number of participants
than the cross-over trials (median 70, range 13 to 657 in the parallel group trials; median 48,
range 6 to 214 in the cross-over trials). Many of the included studies were very old. Date of
publication ranged from 1975 to 2014 (median 2004) with one third of trials published
before 1990. Studies were conducted in wide range of countries. Twenty-seven studies
were funded by the drug manufacturer, 15 were mixed funded between industry and public
bodies, 19 were funded by public bodies and 15 did not provided information on source of
funding. Only four (5%) trials were judged at low risk of bias overall, 52 (68%) were judged
at high risk of bias, and 20 (26%) at unclear risk of bias.

Cannabis was evaluated in a variety of different forms. These included oral formulations of
cannabidiol (CBD), THC, THC/CBD, CT3, dronabinol, nabilone, or levonantradol;
intramuscular levonantradol; vaporised cannabis; smoked marijuana or THC; and
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oromucosal spray of THC or nabiximols (a combination of THC/CBD). Of the 76 included
studies, 53 included a placebo control. A variety of active comparators were included in the
trials, with some including both active comparator and placebo. These included alizapride,
amisulpride, amitriptyline, chlorpromazine, dihydrocodeine, domperidone, hydroxyzine,
metoclopramide, megestrol acetate, ondansetron and prochlorperazine.

For the second objective (adverse events), searches identified 5085 of which 70 were
considered potentially relevant and obtained as full text studies. Thirty-one studies
available as 46 reports were included. These studies on long-term adverse events amend
the data on short-term AEs reported in the studies included for objective 1 (clinical effects).

6.1.1 Nausea and vomiting due to chemotherapy

Twenty-eight studies (37 publications; 1,772 participants) evaluated CBM for the treatment
of nausea and vomiting in adults and children undergoing chemotherapy. The studies
included patients with a variety of cancers. Some were restricted to single cancer types
such as testicular cancer'® or lung cancer,'® others included patients with a specific type of
cancer such as gastrointestinal’** or advanced gynaecological cancers,'® but most included
mixed cancers. Seven studies used a parallel group design (467 participants) and 21 (1,305)
were cross-over trials. None of the studies were rated as low risk of bias overall, 23 were
judged at high risk of bias and five at unclear risk of bias. Therefore the results should be
interpreted with some caution.

Overall there was some evidence that CBM reduces nausea and vomiting and improves
appetite and functional status in patients receiving chemotherapy treatment for various
types of cancer. All studies reported beneficial effects on all outcomes assessed but these
did not reach statistical significance in all studies and some did report on the statistical
significance of their findings. There were only sufficient data to pool results for one
outcome, the number of patients showing a complete nausea and vomiting response. This
showed a significant beneficial effect of CBM compared to placebo (OR 3.44, 95% Cl 1.45,
8.15).

6.1.2 HIV/AIDS
Four studies (255 participants) evaluated CBM as a treatment for appetite stimulation in
patients with HIV/AIDS. Three RCTs® 8 12 ysed a parallel group design (243 participants)

130

and one ™" (12 participants) was a cross-over trial. All studies were judged at high risk of

bias.

There was some evidence that dronabinol is associated with an increase in weight compared
to placebo. More limited evidence suggested that it may also be associated with increased
appetite, greater % body fat, reduced nausea, and improved functional status. However,
these outcomes were mostly assessed in single studies and failed to reach statistical
significance. One trial evaluated marijuana and dronabinol, this study found significantly

9

greater weight gain with both forms of cannabis compared to placebo.” An active

comparison study found that megestrol acetate was associated with greater weight gain
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than dronabinol and that combining dronabinol with megestrol acetate did not lead to
additional weight gain.®

6.1.3 Chronic pain

Twenty-seven studies (61 publications, 2,439 participants) evaluated CBM as a treatment
for chronic pain. The conditions causing the chronic pain varied between studies and
included neuropathic pain (central, peripheral or not specified; 11 studies), cancer pain
(three studies), diabetic peripheral neuropathy (3 studies), fibromyalgia (2 studies), HIV
associated sensory neuropathy (2 studies), refractory pain due to MS or other neurological
conditions (1 study), rheumatoid arthritis (1 study), non-cancer pain (1 study), central pain
(not specified further; 1 study), musculoskeletal problems (1 study) and chemotherapy
induced pain (1 study). Fourteen studies were parallel group studies (1980 participants)
and fourteen used a cross-over design (459 participants). The risk of bias in the included

133, 134

studies was variable. Only two were rated as low risk of bias for all domains while a

further nine were rated as unclear risk of bias.

Overall there was some evidence that CBM may improve pain, there was less evidence for
an effect on other outcomes such as quality of life and global impression of change. Studies
generally suggested a beneficial effect of CBM on measures of pain but this did not reach
statistical significance in most individual studies. Summary estimates for outcomes where
there were sufficient data to permit pooling suggested a significant beneficial effect of
cannabis on all measures both dichotomous and continuous, e.g. 230% reduction in pain
(OR 1.35, 95%-ClI 0.95 to 1.93; see Table 19 for details). Dichotomous data suggested a
significant beneficial effect of CBM on patient global impression of change. There was some
evidence to support this based on continuous data but this was not consistent across trials.
Sensitivity analyses that included cross-over trials in the meta-analyses showed results
consistent with those based on parallel group trials alone.

6.1.4 Spasticity due to multiple sclerosis (MS) or paraplegia

Twelve studies (31 reports; 2,213 participants) evaluated CBM as a treatment for spasticity
due to MS or paraplegia (Table 21). Ten studies (2,188 participants) included patients with
MS and two included patients with paraplegia (25 participants) caused by spinal cord injury.
Eight RCTs used a parallel group design (2,091 participants) and four (122 participants) were
cross-over trials. The risk of bias in the included studies was variable. Only two, by the

87, 89

same author, were rated as low risk of bias for all domains. A further five were rated as

unclear risk of bias.

Overall there was some evidence that CBM may improve spasticity and patient global
impression of change, there was less evidence for an effect on other outcomes such as
quality of life, mobility/disability and general disease specific symptoms. Studies generally
suggested a beneficial effect of CBM on measures of spasticity but this failed to reach
statistical significance in most studies. The summary estimate for the Ashworth scale based
on parallel group trials suggested a significant beneficial effect of CBM on spasticity (5
studies: WMD -0.14, 95%-Cl -0.27 to -0.01). For other measures of spasticity also suggested

Kleijnen Systematic Reviews Ltd 167



a beneficial effect but did not reach statistical significance (Table 25). Dichotomous data
suggested a significant beneficial effect of CBM on patient global impression of change, this
was supported by a further cross-over trial that provided continuous data for this outcome.
There were no clear differences between the different types of CBM evaluated in these
studies. Sensitivity analyses that included cross-over trials in the meta-analyses showed
results consistent with those based on parallel group trials alone.

6.1.5 Depression

No studies evaluating cannabis for the treatment of depression fulfilled inclusion criteria for
the review. Additional searches were carried out for this population with lower levels of
evidence eligible for inclusion. These searches did not locate any eligible studies.

Five studies included for other sections of this review reported on depression as an outcome

measures.> 2 1% 1L 1% £o4r of these studies evaluated patients with chronic pain® % 1+

% and one was conducted in patients with MS.2 Three studies® % 14

139, 141 86, 144

were parallel group

trials and two were cross-over trials. Two studies were rated as unclear risk of

bias while the remaining three were rated as high risk of bias.

There was no data available on the CBM for the treatment of depression. Studies included
for other sections of the review that reported on depression as an outcome found little
evidence of an effect of CBM on depression.

6.1.6 Anxiety

One parallel group trial evaluated patients with anxiety disorder.”®  This study was
conducted in 24 patients with generalised social anxiety disorder in Brazil. Participants were
randomised to receive either cannabidiol or placebo before taking part in a simulated public
speaking test. The study was judged at high risk of bias.

The study a significant beneficial effect of cannabidiol compared to placebo on change from
before to during a simulated public speaking test on the anxiety factor of a visual analogue
mood scale (MD change from baseline -16.52, p-value 0.012). Additional data on anxiety
outcomes provided by three studies (two cross-over and one parallel group) in patients with
chronic pain also suggested a beneficial effect of CBM but these studies were not restricted
to patients with anxiety disorders.

6.1.7 Sleep disorder

Two studies evaluated patients with sleep disorders.”” **>

One study enrolled patients with
obstructive sleep apnoea syndrome’? and one included patients with fiboromyalgia."** One

study was judged at low risk of bias'** the other at high risk of bias.”?

Only two studies evaluated CBM in patients with sleep disorders. One study reported a
significant beneficial effect of nabilone on the sleep apnoea/hypopnea index (MD change

from baseline -19.64, p-value 0.018) but this should be interpreted with some caution due

72

to the methodological limitations associated with this study.”© The other study in patients

with sleep disorders was a cross-over trial in patients with fibromyalgia and compared

3

nabilone with amitriptyline.’®* This suggested some beneficial effects of nabilone on
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insomnia (MD change from baseline -3.25, 95%-Cl -5.26 to -1.24) but greater sleep
restfulness (MD change from baseline 0.48, 95%-Cl 0.01 to 0.95) with amitriptyline.

Nineteen studies included for other populations (chronic pain and MS) also evaluated sleep
as an outcome. Overall there was some evidence that CBM may improve sleep in these
patient groups (Table 37). There were sufficient data to pool results for sleep quality
(WMD -0.58, 95% Cl -0.87 to -0.29) and sleep disturbance (WMD -0.26, 95% CI -0.52 to
0.00), both suggested significant beneficial effects in favour of cannabis.

6.1.8 Psychosis
Two studies (9 reports, 71 participants) evaluated CBM as a treatment for psychosis.”” 216-223

Both studies were conducted in Germany by the same group. One was a parallel group

216 and the other used a cross-over design (29 participants).”

study (42 participants)
Information on the cross-over trial was available only as conference abstracts. The two
studies enrolled patient with DSM-IV criteria of acute paranoid schizophrenia or
schizophreniform psychosis and 236 in the BPRS total score. Both trials evaluated
cannabidol (max dose 600-800mg/day), the parallel group study compared this to the active

216

comparator Amisulpride?'® and the cross-over trial included a placebo control phase.””. The

two studies were both rated as high risk of bias.

There was very little data available on the treatment of psychosis with CBM. Two trials, a
parallel group trial comparing cannabidiol to amisulpride and a cross-over trial comparing
cannabidiol to placebo found no difference in outcomes between treatment groups (Mental
health rated by Brief Psychiatric Rating Scale and mood using PANSS).

6.1.9 Glaucoma

224 It

included patients with ocular hypertension or early open angle glaucoma, with a mild visual

One cross-over trial (6 participants) evaluated CBM for the treatment of glaucoma.

defect in at least one eye. The study compared THC (5mg), cannabidiol (20mg), cannabidiol
(40mg) and placebo all in the form of an oromucosal spray and was judged at unclear risk of
bias.

Only one very small cross-over trial was evalauted CBM for the treatment of glaucoma. This
study found no evidence of an effect of CBM on intraocular pressure (MD at follow-up, THC
5mg: -0.58, 95%-Cl -5.39 to 4.23; cannabidiol 20mg: 0.12, 95%-CI -5.09 to 5.33; cannabidiol
40mg: -0.25, 95%-Cl -5.23 to 4.73).

6.1.10 Movement disorders due to Tourette syndrome

Two studies (four publications, 36 participants) evaluated CBM for the treatment of
225228 Both studies were conducted in
225 and the

Both trials compared THC capsules

movement disorders due to Tourette syndrome.

Germany by the same group. One was a parallel group trial (24 participants)
other used a cross-over design (12 participants).227
(maximum dose 10mg/day) to placebo. The parallel group study was judged at high risk of

bias?*> and the cross-over trial at unclear risk of bias (Table 48).?%’
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Two small studies, one parallel group and one cross-over trial, suggested that THC capsules
may be associated with a significant improvement in tic severity, e.g. MD change from
baseline, TSSL-global score -9.08, 95%-Cl -12.87 to -5.29. %%

6.1.11 Adverse events

Sixty-two of the 76 studies included in the clinical effectiveness review provided data on
short term adverse events. We found no evidence for a difference in the effect of cannabis
on adverse events based on study design, population, comparator, method of cannabis
administration or duration of follow-up, and so analyses were conducted for all studies
combined. CBM was associated with a significantly greater risk of any AE, serious AE,
withdrawals due to AE, ear and labyrinth disorders, gastrointestinal disorders, general
disorders and administration site conditions, metabolism and nutrition disorders, psychiatric
disorders, renal and urinary disorders, asthenia, balance problems, confusion, diarrhoea,
disorientation, drowsiness, dry mouth, euphoria, fatigue, hallucination, nausea,
somnolence, and vomiting. Other AEs did not show significant differences between groups.

We included an additional 31 observational studies (46 reports) to investigate the effects of
cannabis on long term adverse events (cardiovascular disease, respiratory disease, cancer,
psychotic disorders, and suicide or suicidal ideation). All studies examined the relationship
between recreational use of cannabis and the outcomes of interest; we did not find any
studies that specifically assessed medical cannabis use and long term AEs. All studies had
methodological weaknesses with none rated as low risk of bias and only four as moderate
risk of bias.

6.2 COMPARISON WITH OTHER REVIEWS

A number of systematic reviews assessed the use of medical cannabis in populations
relevant to and discussed in this report. Appendix 10 presents a brief overview of these
reviews. In contrast to this report most of the other systematic reviews are based solely on
observational studies and only a small number (n=4) addressed more than one relevant
population. It appears as if this report offers the most comprehensive review of the
literature on the use of medical cannabis in the pre-specified populations relevant to this
report.

6.3 STRENGTHS, LIMITATIONS AND UNCERTAINTIES

This review sought wherever possible to reduce the risk of bias during the review processes
and analyses. One of the main strengths of the review is the adherence to the most rigorous
methods for systematic reviews.

In order to try and identify all of the potentially relevant evidence relating to the review
question and reduce the risk of publication bias, an extensive range of resources were
searched including electronic databases, guidelines and systematic reviews. Both published
and unpublished trials were eligible for inclusion. There were no date or language
restrictions. An extensive review of the available literature using 28 databases was
conducted in order to identify studies that are relevant to the question of this report.
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637 Titles and

abstracts identified through electronic database and web searching were independently

Search methods followed best practice standards in systematic reviews.

screened by two reviewers. In order to minimise bias and errors, data extraction and risk of
bias assessment were performed independently by two reviewers.

A further strength of the review is that different approaches were combined:

e Results of direct comparisons of relevant treatments were presented and
supplemented by narrative discussions of the study characteristics.

e Results of quantitative analysis and meta-analysis were also presented following the
guidance by the GRADE Working Group.®”®°

However, despite all efforts to ensure the risk of bias and error was minimised, the findings
of the review may still be subject to limitations and uncertainties. Many of these were
beyond our control and many related to the quality and quantity of the available evidence
base.

One primary limitation is the quality of the primary studies included in the review. We
carried out a detailed risk of bias assessment of both the included trials and observational
studies. We used the Cochrane risk of bias tool to assess the included RCTs and the new
ACROBAT-NRS tool for the observational studies included for long-term adverse events.
Both are domain-based tools which provided an assessment of the risk of bias (internal
validity) of the included studies. Using the Cochrane risk of bias tool, only four (5%) trials
included for the assessment of clinical effects were judged at low risk of bias overall, 52
(68%) were judged at high risk of bias, and 20 (26%) at unclear risk of bias. The major
potential source of bias in the trials was incomplete outcome data. Over 50% of trials
reported relatively large numbers of withdrawals and did not adequately account for this in
the analysis by using an appropriate intention to treat (ITT) analysis based on all randomised
participants. Based on the new ACROBAT-NRS tool, none of the included observational
studies were judged as low risk of bias and only four were judged at moderate risk of bias;
most were judged at critical risk of bias. The main limitation in these studies related to how
cannabis exposure was measured.

There were a number of issues which made the data analysis complex. The included studies
used a large variety of measures to evaluate outcomes, and even very similar outcomes
were often assessed using a variety of different measures. For instance when assessing
chronic pain a number of different instruments have been used (see Table 18).
Furthermore, a wide range of timepoints were reported in the included trials, limiting the
applicability of the findings of these studies. The majority of the studies were two arm trials
with a placebo control arm, however, some studies included active comparisons and
multiple arms comparing more than one form of CBM, different doses of CBM, or active and
placebo comparator arms. This necessitated selecting a single result from each trial to
contribute to meta-analyses to avoid double counting of studies. Where possible, we
selected the result most similar for the treatment or dose most similar to the other studies
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contributing to that meta-analysis and for placebo controlled comparisons rather than
active comparisons. For the short term AE analysis we selected the highest reported CBM
dose as we hypothesised that this would be most likely to be associated with AEs and so this
analysis would present a “worst case” scenario. Studies evaluated various different forms of
cannabis administered via various different routes (oral capsules, smoked, vapourised,
oromucosal spray, intramuscular injection) and active comparators differed across trials.
This combined with the variety of outcome measures and the broad population groupings
considered by this review resulted in a very heterogeneous set of included studies which
meant that meta-analysis was not always possible or appropriate. Even where meta-
analysis may have been appropriate, studies often failed to report the required information
(i.e. measure of effect and estimate of variation such as mean and standard deviation for
each treatment group) to permit pooling. Such studies often only reported p-values for
differences between groups, sometimes without even reporting on the method of analysis
performed, this made it very difficult to interpret and synthesise results from these trials. A
further difficulty with the continuous data were that, even for the same outcomes, some
studies reported results as difference between groups at follow-up and others reported
results for differences in change from baseline. As advised by Cochrane, we combined both
types of data when estimating summary mean differences.”®

A potential problem with RCTs using cross-over designs is the possible unblinding due to
strong treatment or side effects. Therefore, we presented the results of parallel group as
the prime outcome alongside the findings of cross-over RCTs in the same populations as
sensitivity analysis.

6.4 RECOMMENDATIONS FOR FUTURE RESEARCH

Further large, robust, randomised controlled trials are needed. These trials need to adhere
to CONSORT (Consolidated Standards of Reporting Trials)®®?, reporting standards and report
outcome data in a form that can be incorporated into meta-analyses. Although it can be
challenging to conduct randomised trials well, e.g. due to slow recruitment of participants,
paucity of funding or ethical considerations, this report identified 76 completed and 46
ongoing RCTs (see Appendix 2) as well as 31 observational studies relevant for long-term
adverse events. This indicates that it is possible to plan and perform those trials. Systematic
reviews including meta-analyses of results from randomised controlled trials are widely
accepted as the highest level of evidence and hence the ‘gold standard’ for making
treatment and reimbursement decisions.

Future studies need to assess relevant outcomes (including disease-specific endpoints,
quality of life, and adverse events) using standardised outcome measures at similar time
points to ensure inclusion in future meta-analyses.

All ongoing or future trials should be registered, e.g. on clinicaltrials.gov, to make them
known to the scientific community, to allow planning of research efforts, and to avoid
duplication of work.
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7. CONCLUSIONS

Based on an extensive and rigorous systematic review of the literature of clinical effects and
side effects of medical cannabis in ten populations which identified a total of 193 references
to 76 RCTs and 31 observational studies, use of medical cannabis might be warranted for
some medical conditions.

Medical cannabis showed statistically significant beneficial effects for the treatment of
nausea and vomiting due to chemotherapy, chronic pain, on spasticity due multiple sclerosis
(MS) or paraplegia, anxiety, sleep disorders, and movement disorders due to Tourette
syndrome. However, these results should be taken with some caution due to a very
heterogeneous set of included studies which also suffered from some potential risk of bias.

However, short-term side effects are relatively common and include serious adverse events.
Furthermore, long-term cannabis use is linked to psychosis. However, no other association
with long-term adverse events was found. Again, these findings might be restricted by
methodological limitations of the identified studies on short- and long-term adverse events.
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APPENDIX 1: SEARCH STRATEGIES

Cochrane Database of Systematic Reviews (CDSR) (Wiley Online Library). Issue 3:
March/2014
Database of Abstracts of Reviews of Effects (DARE) (Wiley Online Library). Issue 1:

January/2014
Health Technology Assessment Database (HTA) (Wiley Online Library). Issue 1:
January/2014
NHS Economic Evaluation Database (NHS EED) (Wiley Online Library). Issue 1:
January/2014

Cochrane Methodology Register (CMR) (Wiley Online Library). Issue 3: July/2012
Searched 25.3.14

#1 MeSH descriptor: [Cannabinoids] explode all trees 485

#2 MeSH descriptor: [Cannabis] this term only 255

#3 MeSH descriptor: [Cannabaceae] this term only 0

#4 (marijuana or marihuana or cannabis or canabis):ti,ab,kw 1320

#5 (Hashish or hash or bhang or ganja or ganjah or hemp or charas):ti,ab,kw 21

#6 (cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or "38458-58-
1"):ti,abkw 1

#7 ("9tetrahydrocannabinol*" or "delta3-thc" or "sp-104" or "spl04" or "1972-08-
3"):ti,ab,kw 3

#8 (Dronabinol or Marinol or "ea-1477" or "eal477" or tetranabinex or "qcd-84924" or
"qcd84924" or "7663-50-5"):ti,ab,kw 474

#9 ("delta-9-THC" or "5957-75-5"):ti,ab,kw 66

#10 (THCor CBD or AEA):ti,ab 543

#11  (nabidiolex or "13956-29-1"):ti,ab,kw 1

#12  (dexanabinol or "Hu-210" or "Hu-211" or "hu210" or "hu211" or "112924-45-
5"):ti,ab,kw 7

#13  (Cannabichromene or "521-35-7"):ti,ab,kw 1

#14  (Nabilone or Cesamet or cesametic or "cpd109514" or "cpd-109514" or "lilly-
109514" or "lilly109514" or "51022-71-0"):ti,ab,kw 72

#15  (Nabiximols or Sativex or "Gw-1000" or "gw1000" or "sab-378" or "sab378" or
"56575-23-6"):ti,ab,kw 33

#16  (Anandamide or "N-arachidonoylethanolamine"):ti,ab,kw 18

#17  (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol®* or tetra-

hydrocannabinol* or endocannabinoid* or Cannabidiol or cannabinol):ti,ab 653
#18  (nantradol or "cp-44001" or "cp-44001-1" or "cp440011" or "cp44001-1" or "72028-
54-7"):ti,ab,kw 5

#19  {or #1-#18) 1823

CDSR search retrieved 30 references
DARE search retrieved 20 references
HTA search retrieved 17 references
NHS EED search retrieved 5 references
CMR search retrieved 8 references
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International Network of Agencies for Health Technology Assessment (INAHTA) (Internet):

up to 2014/3/25
Searched 25.3.14
http://www.inahta.org/

Search terms

Records

marijuana

0

Cannabis

Cannabinoid

Cannabinol

Cannador

1
1
0
0

Dronabinol OR marinol

74

THC OR nabidiolex or Dexanabinol

74/74

Cannabichromene OR Nabilone OR Cesamet OR Cesametic

74/74

Nabiximols OR Sativex OR Anandamide OR nantradol OR
Cannabidiol

74/74

Total

76

NIHR Project Portfolio (Internet): up to 2014/3/25
Searched 25.3.14
http://www.nets.nihr.ac.uk/projects/

Search terms

Records

marijuana

0

Cannabis

Cannabinoid

Cannabinol

Cannador

Dronabinol

Marinol

THC

nabidiolex

Dexanabinol

Cannabichromene

Nabilone

Cesamet

Cesametic

Nabiximols

Sativex

Anandamide

nantradol

Cannabidiol

O|O|0O|0O|0O|O|O|O|O|O|O|V|O|O|O|O|N O

Total

[Y
N
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International Guidelines Library (GIN) (Internet): 2000-2014/3/25

Searched 25.3.14
http://www.g-i-n.net

Search terms Records
Marijuana OR Cannabis OR Cannabinoid 9
Cannabinol OR Cannador OR Dronabinol OR Marinol 0
THC OR nabidiolex OR Dexanabinol OR Cannabichromene 0
Nabilone OR Cesamet* OR Nabiximols 0
Sativex OR Anandamide OR nantradol OR Cannabidiol OR 0
tetrahydrocannabin*

Total 9
National Guidelines Clearinghouse (Internet): up to 2014/3/25

Searched 25.3.14

http://www.guideline.gov/search/advanced-search.aspx

Search terms Records
Marijuana OR Cannabis OR Cannabinoid 24
Dronabinol OR marinol OR Cannabinol OR Cannador 5/2
THC OR nabidiolex or Dexanabinol 2/2
Cannabichromene OR Nabilone OR Cesamet OR Cesametic 3/1
Nabiximols OR Sativex OR Anandamide OR nantradol OR 0
Cannabidiol

Total 34/5
Total after dedup 29

National Institute for Social and Care Excellence (NICE) Guidance (Internet): up to

2014/3/25
Searched 25.3.14
http://guidance.nice.org.uk/

Search terms (limited to guidance only)

Records

marijuana

0

Cannabis

Cannabinoid

Cannabinol

Cannador

Dronabinol

Marinol

THC

nabidiolex

Dexanabinol

Cannabichromene

Nabilone

Cesamet

O|O0O/0O|0OO|O|O|O|O | |©O
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Cesametic 0
Nabiximols 0
Sativex 1/1
Anandamide 0
nantradol 0
Cannabidiol 0
Total 10
TRIP (Internet): up to 2014/3/25

Searched 25.3.14

http://www.tripdatabase.com/

Search terms — Guidelines only Records
(Marijuana OR Cannabis OR Cannabinoid) TITLE ONLY 2
(Dronabinol OR marinol OR Cannabinol OR Cannador) TITLE 2/2
ONLY

THC OR nabidiolex OR Dexanabinol 19
Cannabichromene OR Nabilone OR Cesamet OR Cesametic 10/9
Nabiximols OR Sativex OR Anandamide OR nantradol OR 6/6
Cannabidiol

Total 39/17
Total after dedup 22

Canadian Agency for Drugs and Technologies in Health (CADTH) (Internet): up to

2014/3/25
Searched 25.3.14
http://www.cadth.ca/http://guidance.nice.org.uk/

Filter by: Result type - Publication

Search terms Records
Marijuana OR Cannabis OR Cannabinoid 7
Cannabinol OR Cannador OR Dronabinol OR Marinol 2/2
THC OR nabidiolex OR Dexanabinol OR Cannabichromene 2/2
Nabilone OR Cesamet OR Nabiximols 8/3
Sativex OR Anandamide OR nantradol OR Cannabidiol OR 5/5
tetrahydrocannabinoid

Total 24/12
Total after dedup 12

PROSPERO (Internet): Up to 8/4/2014
Searched 8.4.14
http://www.crd.york.ac.uk/prospero/

Search; Combine these selections with ‘OR’; five search boxes; ‘in ‘All fields”
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Terms searched Records
Marijuana OR Cannabis OR Cannabinoid OR Cannabinol OR 10
Cannador

Dronabinol OR Marinol OR THC OR nabidiolex OR 1/1
Dexanabinol

Cannabichromene OR Nabilone OR Cesamet* OR Nabiximols 1/1
OR Sativex

Anandamide OR nantradol OR Cannabidiol OR 1/1
tetrahydrocannabin*

Total 13
Total after dedup 10

International Information Network on New and Emerging Health Technologies (EuroScan)
(Internet): up to 2014/4/8

Searched 8.4.14

http://www.euroscan.org.uk/

Terms Searched Records

Marijuana OR Cannabis OR Cannabinoid OR Cannabinol OR Cannador OR 7
Dronabinol OR Marinol OR THC OR nabidiolex OR Dexanabinol OR
Cannabichromene OR Nabilone OR Cesamet* OR Nabiximols OR Sativex OR
Anandamide OR nantradol OR Cannabidiol OR tetrahydrocannabin*

Randomised controlled trial (RCT) searches

Embase (OvidSP): 1974-2014/wk 14
Searched 7.4.14

1 Cannabaceae/ (50)

2 exp cannabinoid/ (42621)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (31642)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1677)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(21214)

6 (9tetrahydrocannabinolS or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw,rn.
(4813)

7 (Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eald77 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (5501)

8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (5095)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (13066)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (1877)

12  (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(1107)

13 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (967)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (970)
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15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (271)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (4956)

17 (canabinoid$ or canabidiol$ or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (20827)

18 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (99)

19 or/1-18 (59963)

20 RandomS.tw. or clinical trialS.mp. or exp health care quality/ (3194786)

21 animal/ (1561691)

22 animal experiment/ (1762194)

23 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow
or bovine or sheep or ovine or monkey or monkeys).ti,ab,ot,hw. (5594752)

24  or/21-23 (5594752)

25 exp human/ (14638299)

26 human experiment/ (323203)

27 or/25-26 (14639727)

28 24 not (24 and 27) (4487234)

29 20 not 28 (3040232)

30 19and 29 (8561)

Trials filter:
Wong SS, Wilczynski NL, Haynes RB. Developing optimal search strategies for detecting
clinically sound treatment studies in EMBASE. J Med Libr Assoc 2006;94(1):41-7.

Medline (OvidSP): 1946-2014/Mar wk 4
Searched 7.4.14

1 exp cannabinoids/ (10137)

2 cannabis/ or cannabaceae/ (6725)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (18912)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1156)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(4)

6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3 or dronabinol or
marinol or dronabinolum or deltanyne or ea-1477 or eal477 or tetranabinex or qcd-84924
or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (5822)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (906)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (8631)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(442)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (74)

13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (222)
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14 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (85)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (2881)

16 (canabinoid$ or canabidiol$ or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (15670)

17 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (65)

18 or/1-17 (36120)

19 randomized controlled trial.pt. (369234)

20 controlled clinical trial.pt. (88013)

21 randomized.ab. (268291)

22 placebo.ab. (144614)

23 randomly.ab. (190765)

24 trial.ab. (278176)

25 groups.ab. (1228275)

26 or/19-25 (1802726)

27 exp Animals/ not (exp Animals/ and Humans/) (3917948)

28 26 not 27 (1469645)

29 18 and 28 (3953)

Based on Trials filter:

Lefebvre C, Manheimer E, Glanville J. Chapter 6: searching for studies. Box 6.4.c: Cochrane
Highly sensitive search strategy for identifying randomized controlled trials in Medline:
Sensitivity-maximizing version (2008 version); OVID format. In: Higgins JPT, Green S
(editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0
[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-

handbook.org

Medline In-Process & Daily Update (OvidSP): up to 4 April 2014
Searched 7.4.14

1 exp cannabinoids/ (4)

2 cannabis/ or cannabaceae/ (8)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (1185)

4 (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (154)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(1)

6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3 or dronabinol or
marinol or dronabinolum or deltanyne or ea-1477 or eal477 or tetranabinex or qcd-84924
or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (19)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (8)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (636)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(10)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (2)
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13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (7)

14 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (20)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (146)

16 (canabinoid$ or canabidiol$ or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (1099)

17 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (0)

18 or/1-17 (2557)

19 randomized controlled trial.pt. (1006)

20 controlled clinical trial.pt. (107)

21 randomized.ab. (21876)

22 placebo.ab. (8164)

23 randomly.ab. (19607)

24  trial.ab. (23129)

25 groups.ab. (112735)

26 or/19-25 (149459)

27 exp Animals/ not (exp Animals/ and Humans/) (2777)

28 26 not 27 (149048)

29 18 and 28 (337)

Based on Trials filter:

Lefebvre C, Manheimer E, Glanville J. Chapter 6: searching for studies. Box 6.4.c: Cochrane
Highly sensitive search strategy for identifying randomized controlled trials in Medline:
Sensitivity-maximizing version (2008 version); OVID format. In: Higgins JPT, Green S
(editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0
[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-

handbook.org

PubMed (https://www.ncbi.nlm.nih.gov/pubmed): up to 14.4.2014
Searched 14.4.14
PubMed not Medline searched to ensure ‘ahead-of-print’ records retrieved

#27  (#25 AND #26)105
#26  (pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb]) 1734578
#25 (#16 AND #24)2280

#24  (#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23) 898472
#23  trial [ti] 124602
#22  randomly [tiab] 212281

#21  clinical trials as topic [mesh: noexp] 166928

#20  placebo [tiab] 156432

#19  randomized [tiab] 312453

#18  controlled clinical trial [pt] 87163

#17  randomized controlled trial [pt] 362893

#16  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR
#13 OR #14 OR #15) 35874
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#15  nantradol[tiab] OR nantradol[ot] OR cp-44001[tiab] OR cp44001[tiab] OR cp-44001-

1[tiab] OR "cp 440011"[tiab] OR cp440011[tiab] OR cp44001-1[tiab] 19

#14  canabinoid*[tiab] OR canabinoid*[ot] OR canabidiol*[tiab] OR cannabinoid*[tiab] OR

cannabinoid*[ot] OR tetrahydrocannabinol*[tiab] OR tetra-hydrocannabinol*[tiab] OR

endocannabinoid* OR cannabidiol*[tiab] OR cannabinol*[tiab] 17035

#13  anandamide[tiab] OR anandamide[ot] OR n-arachidonoylethanolamine[tiab]
3021

#12  nabiximols[tiab] OR nabiximols[ot] OR sativex[tiab] OR sativex[ot] OR gw-1000[tiab]

OR gw1000(tiab] OR sab-378[tiab] OR sab378[tiab] 109

#11  nabilone[tiab] OR nabilone[ot] OR cesamet[tiab] OR cesametic[tiab] OR

cpd109514[tiab] OR cpd-109514[tiab] OR lilly-109514][tiab] OR lilly109514[tiab] 200

#10 cannabichromene[tiab] OR cannabichromene[ot] 71

#9 dexanabinol[tiab] OR dexanabinol[ot] OR Hu-210[tiab] OR Hu-211[tiab] OR

hu210[tiab] OR hu211[tiab] 397

#8 nabidiolex[tiab] OR nabidiolex[ot] Schema: all 0

#7 nabidiolex[tiab] OR nabidiolex[ot] O

#6  THC[tiab] OR THC[ot] OR CBD[tiab] OR AEA[tiab] 9274

#5 delta-9-THCJ[tiab] OR delta-9-THC[ot] OR delta-9-11-tetrahydrocannabinol[tiab] 990

#4 9tetrahydrocannabinol*[tiab] OR delta3-thc[tiab] OR sp-104[tiab] OR sp104[tiab] OR

dronabinol[tiab] OR marinol[tiab] OR dronabinolum[tiab] OR deltanyne[tiab] OR ea-

1477[tiab] OR eald77[tiab] OR tetranabinex[tiab] OR qcd-84924[tiab] OR qcd84924[tiab]
251

#3 cannador[tiab] OR eucannabinolide[tiab] 4

#2 hashish[tiab] OR hash[tiab] OR bhang[tiab] OR ganja[tiab] OR ganjah[tiab] OR

hemp[tiab] OR charas[tiab] 1319

#1 marijuanaltiab] OR marijuanafot] OR marihuana[tiab] OR cannabis[tiab] OR

cannabis[ot] OR canabis[tiab]16607

Trials filter (best sensitivity and specificity) from:

Lefebvre C, Manheimer E, Glanville J. Chapter 6: searching for studies. Box 6.4.b: Cochrane
Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity-
and precision-maximizing version (2008 revision); PubMed format. In: Higgins JPT, Green S
(editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0
[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-

handbook.org

PsycINFO (OvidSP): 1806-2014/April wk 1
Searched 7.4.14

1 exp cannabis/ (4802)

2 exp cannabinoids/ (3454)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (12570)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (464)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw. (1)
6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw. (7)
7 (dronabinol or marinol or dronabinolum or deltanyne or ea-1477 or eald77 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5).ti,ab,ot,hw. (59)
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8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw. (45)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (1926)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw. (0)

12 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw. (90)
13 (Cannabichromene or 521-35-7).ti,ab,ot,hw. (11)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw. (43)

15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw. (24)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (555)

17 (canabinoid$ or canabidiolS or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (4517)

18 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw. (6)

19 or/1-18 (16362)

20 (double-blind or randomS asigned or control).tw. (327645)

21 animal.de,po. (306778)

22 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or canine or feline or dogs or
dog or cats or cow or bovine or sheep or ovine or monkey or monkeys).mp. (324199)

23 or/21-22 (360550)

24  human.po. (3001848)

25 23 not (23 and 24) (298604)

26 20 not 25 (285937)

27 19 and 26 (1663)

Based on RCT Filter (optimised sensitivity & specificity):

Eady AM, Wilczynski NL, Haynes RB. PsycINFO search strategies identified methodologically
sound therapy studies and review articles for use by clinicians and researchers. J Clin
Epidemiol 2008;61(1):34-40.

BIOSIS Citation Index (Web of Knowledge): 1926-2014/04/11
Searched 15.4.14

#22 2,799 #21 AND #18

#21 3,976,203 #19 OR #20

#20 3,962,866 TS=((clinic* SAME trial*) OR (placebo* OR random* OR control* OR
prospectiv*))

#19 107,744 TS=((singl* or doubl* or trebl* or tripl*) SAME (blind* or mask*))

#18 12,315 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12
or #13 or #14 or #15 or #16 or #17

#17 O TS=(dronabinolum or deltanyne or cp44001 or "cp 440011")

#16 205 TS=(Dronabinol or Marinol)

#15 68 TS=(nantradol or "cp-44001" or "cp-44001-1" or cp440011 or

"cp44001-1" or "72028-54-7")
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#14 915 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)
NEAR/5 (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol* or "tetra-
hydrocannabinol*" or endocannabinoid* or Cannabidiol or cannabinol))

#13 3,833 TS=(Anandamide or "N-arachidonoylethanolamine")

#12 80 TS=(Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-378" or
sab378 or "56575-23-6")

#11 194 TS=(Nabilone or Cesamet or cesametic or cpd109514 or "cpd-109514"
or "lilly-109514" or lilly109514 or "51022-71-0")

#10 103 TS=(Cannabichromene or "521-35-7")

#9 521 TS=(dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu21l or
"112924-45-5")

#8 1 TS=(nabidiolex or "13956-29-1")

#7 770 TI=(THC)

#6 1 TS=("delta9 11 tetrahydrocannabinol" or "delta9-11-
tetrahydrocannabinol" or delta911tetrahydrocannabinol)

#5 1,284 TS=("delta-9-THC" or "5957-75-5" or "1972-08-3")

H4 24 TS=(9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or sp104 or
"1972-08-3")

#3 12 TS=(cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or
"38458-58-1")

#2 3,781 TS=(Hashish or hash or bhang or ganja or ganjah or hemp or charas)
#1 2,034 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)

NEAR/15 (marijuana or marihuana or cannabis or canabis))

CINAHL (Cumulative Index to Nursing and Allied Health Literature) (EBSCO): 1981-
2014/04/14
Searched 16.4.14

S1 TX (Hashish or hash) 835

S2 TX (marijuana or marihuana or cannabis or canabis) 10,313

S3 (MH "Cannabis") 3,220

sS4 TX (bhang or ganja or ganjah or hemp or charas) 455

S5 TX (cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or "38458-58-1")
3

S6 TX (9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or sp104 or "1972-08-3")
213

S7 TX ("delta-9-THC" or "5957-75-5" or "1972-08-3" or nantradol or "cp-44001" or "cp-

44001-1" or cp440011 or "cp44001-1" or "72028-54-7" or cp44001 or "cp 440011") 53

S8 TX (delta911tetrahydrocannabinol) 0

S9 TX ("delta9 11 tetrahydrocannabinol" or "delta9-11-tetrahydrocannabinol") 0

S10  TX (THC or canabinoid? or canabidiol? or cannabinoid? or Tetrahydrocannabinol? or

"tetra-hydrocannabinol?" or endocannabinoid? or Cannabidiol or cannabinol) 2,694

S11  TX (nabidiolex or "13956-29-1" or Dronabinol or Marinol or dronabinolum or

deltanyne) 194

S12  TX (dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu211 or "112924-45-5") 15

S13  TX (Cannabichromene or "521-35-7") 3
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S14  TX (Nabilone or Cesamet or cesametic or cpd109514 or "cpd-109514" or "lilly-
109514" or lilly109514 or "51022-71-0") 80

S15  TX (Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-378" or sab378 or
"56575-23-6") 48

S16  TX (Anandamide or "N-arachidonoylethanolamine") 117
S17 S16 or S150R S14 OR S13 OR S12 OR S11 OR S10 OR S9 OR S8 OR S7 OR S6 OR S5 OR
S4 ORS3 ORS2 OR S1 13,283

S18  (ZT "clinical trial") 51,270

S19 TX (randomized) 123,929

S20  (MH "Treatment Outcomes+") 119,323
521 S18 ORS19 ORS20 244,116

S22 S$17 AND S21 2,049

Trials filter (Optimised sensitivity & specificity):
Wong SS, Wilczynski NL, Haynes RB. Optimal CINAHL search strategies for identifying
therapy studies and review articles. J Nurs Scholarsh 2006;38(2):194-199.

Science Citation Index (Web of Knowledge): 1900-2014/04/15
Searched 15.4.14

#20 3,471 #19 AND #16

#19 4,316,298 #18 OR #17

#18 4,278,702 TS=((clinic* SAME trial*) OR (placebo* OR random* OR control* OR
prospectiv*))

#17 196,259 TS=((singl* or doubl* or trebl* or tripl*) SAME (blind* or mask*))

#16 16,442 #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6
OR #5 OR #4 OR #3 OR #2 OR #1

#15 19 TS=(nantradol or "cp-44001" or "cp-44001-1" or cp440011 or
"cp44001-1" or cp44001 or "cp 440011" or "72028-54-7")

#14 1,203 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)

NEAR/10 (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol* or "tetra-
hydrocannabinol*" or endocannabinoid* or Cannabidiol or cannabinol))

#13 4,830 TS=(Anandamide or "N-arachidonoylethanolamine" or Dronabinol or
Marinol or dronabinolum or deltanyne )

#12 129 TS=(Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-378" or
sab378 or "56575-23-6")

#11 222 TS=(Nabilone or Cesamet or cesametic or cpd109514 or "cpd-109514"
or "lilly-109514" or lilly109514 or "51022-71-0")

#10 78 TS=(Cannabichromene or "521-35-7")

#9 466 TS=(dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu2l1l or
"112924-45-5")

#8 0 TS=(nabidiolex or "13956-29-1")

#7 1,341 TI=(THC)

#6 1 TS=("delta9 11 tetrahydrocannabinol" or "delta9-11-
tetrahydrocannabinol" or delta911tetrahydrocannabinol)

#5 1,190 TS=("delta-9-THC" or "5957-75-5" or "1972-08-3")
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#4 14 TS=(9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or sp104 or

"1972-08-3")

#3 6 TS=(cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or
"38458-58-1")

#2 7,845 TS=(Hashish or hash or bhang or ganja or ganjah or hemp or charas)
#1 986 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)

NEAR/15 (marijuana or marihuana or cannabis or canabis))

AMED (ProQuest): 1985-2014/04/07
Searched 7.4.14

S1 SU.EXACT.EXPLODE("CANNABINOIDS") OR SU.EXACT.EXPLODE("CANNABIS") 413

S2 (marijuana OR marihuana OR cannabis OR canabis) OR (hashish OR hash OR bhang
OR ganja OR ganjah OR hemp OR charas) OR (cannador OR eucannabinolide OR "8001-45-4"
OR "8063-14-7" OR "38458-58-1") OR (9tetrahydrocannabinol* OR "delta3-thc" OR "sp-104"
OR sp104 OR "1972-08-3" OR dronabinol OR marinol OR dronabinolum OR deltanyne OR
"ea-1477" OR eald77 OR tetranabinex OR "gcd-84924" OR qcd84924 OR "7663-50-5") 244
S3 ("delta-9-THC" OR "5957-75-5" OR "1972-08-3") OR
(delta9*11*tetrahydrocannabinol) OR (THC OR CBD OR AEA) OR (nabidiolex OR "13956-29-
1") 59

sS4 (dexanabinol OR "hu-210" OR "hu-211" OR hu210 OR hu211 OR "112924-45-5") OR
(cannabichromene OR "521-35-7") OR (nabilone OR cesamet OR cesametic OR cpd109514
OR "cpd-109514" OR "lilly-109514" OR lilly109514 OR "51022-71-0") OR (nabiximols OR
sativex OR "gw-1000" OR gw1000 OR "sab-378" OR sab378 OR "56575-23-6") 8

S5 (anandamide OR "n-arachidonoylethanolamine") OR (cannabinoid* OR canabidiol*
OR cannabinoid* OR tetrahydrocannabinol* OR "tetra-hydrocannabinol*" OR
endocannabinoid®* OR cannabidiol OR cannabinol) OR (nantradol OR '"cp-44001" OR
cp44001 OR "cp-44001-1" OR "cp 440011" OR cp440011 OR "cp44001-1" OR "72028-54-7")
103

S6 S1 OR S2 ORS3 OR S4 OR S5 525

S7  SU.EXACT.EXPLODE("CLINICAL TRIALS") OR (clinic* NEAR/2 trial*) OR (placebo* OR
random* OR control* OR prospectiv*) OR ((singl* or doubl* or trebl* or tripl*) NEAR/2
(blind* or mask*)) 41230

S8 S6 AND S7 109

Cochrane Central Register of Controlled Trials (CENTRAL) (Wiley Online Library). Issue
3/12: March 2014
Searched 7.4.14

#1 MeSH descriptor: [Cannabinoids] explode all trees 488

#2 MeSH descriptor: [Cannabis] this term only 255

#3 MeSH descriptor: [Cannabaceae] this term only 0

#4 (marijuana or marihuana or cannabis or canabis):ti,ab,kw 1343

#5 (Hashish or hash or bhang or ganja or ganjah or hemp or charas):ti,ab,kw 21

#6 (cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or "38458-58-
1"):ti,abkw 1
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#7 ("9tetrahydrocannabinol*" or "delta3-thc" or "sp-104" or "sp104" or "1972-08-
3"):ti,ab,kw 3

#8 (dronabinol or marinol or dronabinolum or deltanyne or "ea-1477" or "eald77" or
tetranabinex or "gqcd-84924" or "qcd84924" or "7663-50-5"):ti,ab,kw 474

#9 ("delta-9-THC" or "5957-75-5"):ti,ab,kw 66

#10 (THC or CBD or AEA):ti,ab 556

#11  (nabidiolex or "13956-29-1"):ti,ab,kw 1

#12  (dexanabinol or "Hu-210" or "Hu-211" or "hu210" or "hu211" or "112924-45-
5"):ti,ab,kw 7

#13  (Cannabichromene or "521-35-7"):ti,ab,kw 1

#14  (Nabilone or Cesamet or cesametic or "cpd109514" or "cpd-109514" or "lilly-
109514" or "lilly109514" or "51022-71-0"):ti,ab,kw 71

#15  (Nabiximols or Sativex or "Gw-1000" or "gw1000" or "sab-378" or "sab378" or
"56575-23-6"):ti,ab,kw 36

#16  (Anandamide or "N-arachidonoylethanolamine"):ti,ab,kw 18

#17  (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol* or tetra-
hydrocannabinol* or endocannabinoid* or Cannabidiol or cannabinol):ti,ab 665

#18  (nantradol or "cp-44001" or "cp44001" or "cp-44001-1" or "cp440011" or "cp
440011" or "cp44001-1" or "72028-54-7"):ti,ab,kw 0

#19  {or #1-#18} 1861

CENTRAL search retrieved 1781 references.
International Association for Cannabinoid Medicines (IACM) (Internet): up to 2014/04/07

Searched 4.4.14 & 7.4.14
http://www.cannabis-med.org/

Browsed website:

Medicine

Science

Laws and Politics

Archive

Current Studies

Newsletter: IACM-Bulletin

Journal: Cannabinoids; Journal of Cannabis Therapeutics
Conference: Former (2013, 2011, 2009)

IACM Database of Clinical Studies and Case Reports (Internet): up to 2014/04/04
Searched 4.4.14
http://www.cannabis-med.org/studies/study.php

Clinical Studies and Case Reports
Copied entire list (including URL link to detailed record); 360 records

NIH Clinicaltrials.gov (Internet): up to 2014/4/7
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Searched 7.4.14
http://clinicaltrials.gov/ct2/search/advanced

Advanced search option — search terms box

Results
(marijuana OR marihuana OR cannabis OR canabis OR hashish OR 396
hash OR bhang OR ganja OR ganjah OR hemp OR charas)
(cannador OR eucannabinolide OR dronabinol OR dronabinolum 169
OR deltanyne OR marinol OR THC OR tetranabinex OR nantradol)
(nabidiolex OR dexanabinol OR cannabichromene OR nabilone OR 339
cesamet OR cesametic OR nabiximols OR sativex OR anandamide)
(canabinoid®* OR  canabidiol* OR  cannabinoid*  OR 216
tetrahydrocannabinol* OR tetra-hydrocannabinol* OR
endocannabinoid®* OR cannabidiol OR cannabinol)
Total 1120
Total after dedup 522
metaRegister of Controlled Trials (mRCT) (Internet): up to 2014/4/7
Searched 7.4.14
http://www.controlled-trials.com/
Advanced search option — search terms box.
NIH Clinical Trials register option not ticked as already searched separately.
Results
(marijuana OR marihuana OR cannabis OR canabis OR hashish OR 14
hash OR bhang OR ganja OR ganjah OR hemp OR charas)
(cannador OR eucannabinolide OR dronabinol OR dronabinolum 6
OR deltanyne OR marinol OR THC OR tetranabinex OR nantradol)
(nabidiolex OR dexanabinol OR cannabichromene OR nabilone OR 4
cesamet OR cesametic OR nabiximols OR sativex OR anandamide)
(canabinoid®* OR  canabidiol* OR  cannabinoid*  OR 9
tetrahydrocannabinol* OR tetra-hydrocannabinol* OR
endocannabinoid®* OR cannabidiol OR cannabinol)
Total 33
Total after dedup 12

WHO International Clinical Trials Register Portfolio (ICTRP) (Internet): up to 7/04/14

Searched 8.4.14
http://www.who.int/ictrp/en/

Advanced search option.
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Intervention Results
(marijuana OR marihuana OR cannabis OR canabis OR hashish OR 311 records for 236
hash OR bhang OR ganja OR ganjah OR hemp OR charas) trials found
(cannador OR eucannabinolide OR dronabinol OR dronabinolum 182 records for 124
OR deltanyne OR marinol OR THC OR tetranabinex OR nantradol) trials found
(nabidiolex OR dexanabinol OR cannabichromene OR nabilone OR | 136 records for 82 trials
cesamet OR cesametic OR nabiximols OR sativex OR anandamide) found
(canabinoid* OR  canabidiol* OR  cannabinoid* OR 203 records for 142
tetrahydrocannabinol* OR tetra-hydrocannabinol* OR trials found
endocannabinoid* OR cannabidiol OR cannabinol)

Total 584 trials
Total after dedup 422 trials

Additional searches

Observational studies: depression

Embase (OvidSP): 1974-2014/wk 24
Searched 20.6.14

Cannabaceae/ (53)

exp cannabinoid/ (43393)

(marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (32185)

(Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1703)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(21449)

6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw,rn.
(4841)

7 (Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eal477 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (5560)

8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (5125)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (13410)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (1902)

12 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(1109)

13 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (973)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (982)

15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (287)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (5035)

17 (canabinoid$ or canabidiolS or cannabinoid$ or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (21248)

18 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (99)

19 or/1-18 (61191)

A WN -
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20 exp Depression/ (312811)

21 mood disorder/ (27013)

22  exp mania/ (48510)

23 affective psychosis/ (1233)

24 (depression$ or depressive$ or depressed or melancholS or dysthymia or dysthymic or
dysphoriS or seasonal affective).ti,ab,ot,hw. (506888)

25 ((mood or affective or delusion$ or schizotypalS or personality or obsessive or
compulsive or cogniti$) adj2 (disorder$ or psychosis)).ti,ab,ot,hw. (106716)

26 (bipolar$ adj2 (disorderS or illnessS or diseaseS or episod$)).ti,ab,hw,ot. (44168)
27 (mania or manic or hypomanic or hypomania).ti,ab,hw,ot. (31649)

28 cyclothymS.ti,ab,hw,ot. (1297)

29 or/20-28 (587704)

30 19 and 29 (6249)

31 exp case control study/ (85596)

32 cohort analysis/ (169422)

33 longitudinal study/ (66952)

34 prospective study/ (252519)

35 follow up/ (803875)

36 case study/ (26350)

37 cohortS.ti,ab,ot. (399335)

38 (caseS adj5 control$).ti,ab,ot. (148042)

39 (case$S and series).ti,ab,ot. (159529)

40 (observational adj3 (study or studies)).ti,ab,ot. (82216)

41 or/31-40 (1677823)

42 30and 41 (805)

43 animal/ (1567887)

44  animal experiment/ (1779185)

45 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow
or bovine or sheep or ovine or monkey or monkeys).ti,ab,ot,hw. (5648556)

46  or/43-45 (5648556)

47 exp human/ (14853038)

48 human experiment/ (325857)

49 or/47-48 (14854467)

50 46 not (46 and 49) (4521909)

51 42 not 50 (803)

Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Embase cohort,
case-control, and case series strategy [Internet]. London: BMJ Publishing Group Limited,
2012 [accessed 20.6.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

Medline (OvidSP): 1946-2014/Jun wk 2
Searched 20.6.14

1 exp cannabinoids/ (10255)

2 cannabis/ or cannabaceae/ (6787)
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3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (19255)

4 (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1166)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(4)

6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3 or dronabinol or
marinol or dronabinolum or deltanyne or ea-1477 or eal477 or tetranabinex or qcd-84924
or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (5867)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (907)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (8765)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(447)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (75)

13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (224)

14  (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (89)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (2923)

16 (canabinoid$ or canabidiolS or cannabinoid$ or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (15944)

17 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (65)

18 or/1-17 (36767)

19 exp Depressive Disorder/ (80881)

20 Depression/ (76260)

21 Mood Disorders/ (10833)

22 exp Affective Disorders, Psychotic/ (33139)

23 (depression$ or depressiveS or depressed or melancholS or dysthymia or dysthymic or
dysphoriS or seasonal affective).ti,ab,ot,hw. (345553)

24 ((mood or affective or delusion$ or schizotypalS or personality or obsessive or
compulsive or cogniti$) adj2 (disorder$ or psychosis)).ti,ab,ot,hw. (131279)

25 (bipolar$ adj2 (disorderS or illnessS or disease$S or episod$)).ti,ab,hw,ot. (35360)

26 (mania or manic or hypomanic or hypomania).ti,ab,hw,ot. (13482)

27 cyclothymS.ti,ab,hw,ot. (968)

28 or/19-27 (458575)

29 exp Cohort Studies/ (1357184)

30 cohortS.ti,ab,ot. (256807)

31 Epidemiologic Methods/ (29801)

32 exp case-control studies/ (665073)

33 (caseS adj5 control$).ti,ab,ot. (111641)

34 (case$S and series).ti,ab,ot. (112325)

35 (observational adj3 (study or studies)).ti,ab,ot. (51370)

36 o0r/29-35(1732497)

37 18 and 28 and 36 (601)

38 exp Animals/ not (exp Animals/ and Humans/) (3951750)

39 37not 38 (601)
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Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Medline cohort,
case-control, and case-series strategy [Internet]. London: BMJ Publishing Group Limited,
2012 [accessed 20.6.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

Medline In-Process & Daily Update (OvidSP): up to 19 June 2014
Searched 20.6.14

1 exp cannabinoids/ (6)

2 cannabis/ or cannabaceae/ (0)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (1263)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (163)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(1)

6 (9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3 or dronabinol or
marinol or dronabinolum or deltanyne or ea-1477 or eal477 or tetranabinex or qcd-84924
or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (20)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (7)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (692)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(8)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (1)

13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (7)

14  (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (23)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (147)

16 (canabinoid$ or canabidiolS or cannabinoid$ or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (1153)

17 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (0)

18 or/1-17 (2711)

19 exp Depressive Disorder/ (65)

20 Depression/ (78)

21 Mood Disorders/ (3)

22 exp Affective Disorders, Psychotic/ (13)

23 (depression$S or depressive$ or depressed or melanchol$ or dysthymia or dysthymic or
dysphoriS or seasonal affective).ti,ab,ot,hw. (20691)

24 ((mood or affective or delusion$ or schizotypal$ or personality or obsessive or
compulsive or cogniti$) adj2 (disorder$ or psychosis)).ti,ab,ot,hw. (3947)

25 (bipolar$ adj2 (disorderS or illnessS or disease$ or episod$)).ti,ab,hw,ot. (1972)

26 (mania or manic or hypomanic or hypomania).ti,ab,hw,ot. (1004)

27 cyclothymS.ti,ab,hw,ot. (38)
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28 o0or/19-27 (24371)

29 exp Cohort Studies/ (1370)

30 cohortS.ti,ab,ot. (25177)

31 Epidemiologic Methods/ (6)

32 exp case-control studies/ (879)

33 (caseS adj5 controlS).ti,ab,ot. (9465)

34 (caseS and series).ti,ab,ot. (10925)

35 (observational adj3 (study or studies)).ti,ab,ot. (7335)
36 or/29-35 (50613)

37 18 and 28 and 36 (22)

38 exp Animals/ not (exp Animals/ and Humans/) (1993)
39 37not 38 (22)

Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Medline cohort,
case-control, and case-series strategy [Internet]. London: BMJ Publishing Group Limited,
2012 [accessed 20.6.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

PubMed (https://www.ncbi.nlm.nih.gov/pubmed): up to 20.6.2014
Searched 20.6.14
PubMed not Medline searched to ensure ‘ahead-of-print’ records retrieved

#36  (#34 AND #35) 7

#35  ((pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb])) 1776397
#34  (#15 AND #25 AND #33) 413

#33  (#26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32) 1596164

#32  "observational study"[tiab] OR "observational studies"[tiab] 46492

#31  "case series"[tiab] 37458

#30  "case control"[tiab] OR "case controls"[tiab] OR "case controlled"[tiab] 80139
#29  "Case-Control Studies"[Mesh] 651645

#28  "Epidemiologic Methods"[Mesh:NoExp] 29260

#27  cohort *[tiab] OR cohort*[ot]117113

#26  "Cohort Studies"[Mesh] 1330158

#25  (#16 OR#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24) 389094
#24  mania[tiab] OR manic[tiab] OR hypomanic[tiab] OR hypomania[tiab] OR
cyclothym*[tiab] 15061

#23  "bipolar disorder"[tiab] OR "bipolar disorders"[tiab] OR "bipolar iliness"[tiab] OR
"bipolar episode"[tiab] OR "bipolar episodes"[tiab] 17339

#22  "mood psychosis"[tiab] OR "affective psychosis"[tiab] OR "delusion psychosis"[tiab]
OR "delusional psychosis"[tiab] OR "schizotypal psychosis"[tiab] OR "personality
psychosis"[tiab] OR "obsessive psychosis"[tiab] OR "compulsive psychosis"[tiab] OR
"cognitive psychosis"[tiab] 706

#21  "mood disorder"[tiab] OR "mood disorders"[tiab] OR "affective disorder"[tiab] OR
"affective disorders"[tiab] OR "delusion disorder"[tiab] OR "delusion disorders"[tiab] OR
"delusional disorder"[tiab] OR "delusional disorders"[tiab] OR "schizotypal disorder"[tiab]
OR "schizotypal disorders"[tiab] OR "personality disorder"[tiab] OR "personality
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disorders"[tiab] OR "obsessive disorder"[tiab] OR "obsessive disorders"[tiab] OR
"compulsive disorder"[tiab] OR "compulsive disorders"[tiab] OR "cognitive disorder"[tiab]
OR "cognitive disorders"[tiab] 47697
#20 (depression*[tiab] OR depressive*[tiab] OR depressed[tiab] OR melanchol*[tiab] OR
dysthymia[tiab] OR dysthymic[tiab] OR dysphori*[tiab] OR "seasonal affective"[tiab])
303941
#19  "Affective Disorders, Psychotic"[Mesh] 32460
#18  "Mood Disorders"[Mesh:NoExp] 10584
#17  "Depression"[Mesh] 74443
#16  "Depressive Disorder"[Mesh] 79352
#15 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR
#13 OR #14) 36515
#14  nantradol[tiab] OR nantradol[ot] OR cp-44001[tiab] OR cp44001[tiab] OR cp-44001-
1[tiab] OR "cp 440011"[tiab] OR cp440011[tiab] OR cp44001-1[tiab] 19
#13  canabinoid*[tiab] OR canabinoid*[ot] OR canabidiol*[tiab] OR cannabinoid*[tiab] OR
cannabinoid*[ot] OR tetrahydrocannabinol*[tiab] OR tetra-hydrocannabinol*[tiab] OR
endocannabinoid* OR cannabidiol*[tiab] OR cannabinol*[tiab] 17329
#12  anandamide[tiab] OR anandamide[ot] OR n-arachidonoylethanolamine[tiab]
3061
#11  nabiximols[tiab] OR nabiximols[ot] OR sativex[tiab] OR sativex[ot] OR gw-1000[tiab]
OR gw1000(tiab] OR sab-378[tiab] OR sab378[tiab] 111
#10 nabilone[tiab] OR nabilone[ot] OR cesamet[tiab] OR cesametic[tiab] OR
cpd109514(tiab] OR cpd-109514[tiab] OR lilly-109514[tiab] OR lilly109514[tiab] 200
#9 cannabichromene[tiab] OR cannabichromene[ot] 71
#8 (dexanabinol[tiab] OR dexanabinol[ot] OR Hu-210[tiab] OR Hu-211[tiab] OR
hu210[tiab] OR hu211[tiab]) 397
#7 nabidiolex[tiab] OR nabidiolex[ot] O
H6 THC[tiab] OR THC[ot] OR CBDJ[tiab] OR AEA[tiab] 9407
#5 delta-9-THC[tiab] OR delta-9-THC[ot] OR delta-9-11-tetrahydrocannabinol[tiab] 994
#4 9tetrahydrocannabinol*[tiab] OR delta3-thc[tiab] OR sp-104[tiab] OR sp104[tiab] OR
dronabinol[tiab] OR marinol[tiab] OR dronabinolum[tiab] OR deltanyne[tiab] OR ea-
1477[tiab] OR eal477[tiab] OR tetranabinex[tiab] OR qcd-84924[tiab] OR qcd84924 tiab]
256
#3 cannador[tiab] OR eucannabinolide[tiab] 4
#2 hashish[tiab] OR hash[tiab] OR bhang[tiab] OR ganja[tiab] OR ganjah[tiab] OR
hemp[tiab] OR charas[tiab] 1339
#1 (marijuanaltiab] OR marijuana[ot] OR marihuana[tiab] OR cannabis[tiab] OR
cannabis[ot] OR canabis[tiab]) 16924

Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Medline cohort,
case-control, and case-series strategy [Internet]. London: BMJ Publishing Group Limited,
2012 [accessed 20.6.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

PsycINFO (OvidSP): 1806-2014/June wk 3
Searched 20.6.14
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exp cannabis/ (4911)

exp cannabinoids/ (3495)

(marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (12817)

(Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (472)
(cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw. (1)
(9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw. (7)
(dronabinol or marinol or dronabinolum or deltanyne or ea-1477 or eal477 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5).ti,ab,ot,hw. (61)

8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw. (45)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (1954)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw. (0)

12 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw. (90)
13 (Cannabichromene or 521-35-7).ti,ab,ot,hw. (11)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw. (44)

15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw. (30)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (564)

17 (canabinoid$ or canabidiolS or cannabinoid$ or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (4585)
18 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw. (6)

19 or/1-18 (16670)

20 exp major depression/ (92849)

21 "depression (emotion)"/ (21582)

22 affective disorders/ (11431)

23 exp mania/ (5100)

24  exp bipolar disorder/ (19434)

25 (depression$ or depressive$ or depressed or melancholS or dysthymia or dysthymic or
dysphoriS or seasonal affective).ti,ab,ot,hw. (219629)

26 ((mood or affective or delusion$ or schizotypalS or personality or obsessive or
compulsive or cogniti$) adj2 (disorderS or psychosis)).ti,ab,ot,hw. (74881)

27 (bipolar$ adj2 (disorderS or illnessS or diseaseS or episod$)).ti,ab,hw,ot. (24495)
28 (mania or manic or hypomanic or hypomania).ti,ab,hw,ot. (17263)

29 cyclothymS.ti,ab,hw,ot. (1013)

30 o0or/20-29 (281328)

31 cohort analysis/ (1025)

32 exp longitudinal studies/ (15291)

33 followup studies/ (12310)

34 Retrospective Studies/ (342)

35 Observation Methods/ (4491)

36 (followup study or retrospective study or longitudinal study).md. (141170)

37 ((cohort or panel) adj3 (study or studies or analy$)).ti,ab,hw,ot. (16142)

38 (longitudinal adj3 (study or studies or survey or surveys or analy$ or pattern$S or
data)).ti,ab,hw,ot. (58323)

Nou b wNeR
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39 ((follow up or followup) adj3 (study or studies or survey or surveys or analy$ or
data)).ti,ab,hw,ot. (28315)

40 ((retrospective or prospective) adj3 (study or studies or survey or surveys or analy$ or
pattern$ or data)).ti,ab,hw,ot. (32586)

41 (case adj3 (control$ or comparison$ or series or group$S)).ti,ab,hw,ot. (13206)

42 or/31-41 (203602)

43 19 and 30 and 42 (376)

44 animal.de,po. (309848)

45 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or canine or feline or dogs or
dog or cats or cow or bovine or sheep or ovine or monkey or monkeys).mp. (327789)

46 44 or 45 (364602)

47 human.po. (3045312)

48 46 not (46 and 47) (301326)

49 43 not 48 (376)

BIOSIS Citation Index (Web of Knowledge): 1926-2014/06/20
Searched 24.6.14

#30 32 #29 AND #23 AND #18

#29 499,659 #28 OR #27 OR #26 OR #25 OR #24

#28 153,266 TS=(case* NEAR/5 (control* or series or comparison* or
group*))

#27 235,545 TS=((retrospective or prospective) NEAR/3 (study or studies or
survey or surveys or analy* or pattern* or data))

#26 56,499 TS=(("follow up" or followup) NEAR/3 (study or studies or
survey or surveys or analy* or data))

#25 47,743 TS=(longitudinal NEAR/3 (study or studies or survey or surveys
or analy* or pattern*® or data))

#24 80,312 TS=((cohort or panel) NEAR/3 (study or studies or analy*))

#23 391,433 #22 OR #21 OR #20 OR #19

#22 12,921 TS=(mania or manic or hypomanic or hypomania or
cyclothym*)

#21 20,570 TS=(bipolar* NEAR/2 (disorder* or illness* or disease* or
episod*))

#20 77,995 TS=((mood or affective or delusion* or schizotypal* or
personality or obsessive or compulsive or cogniti*) NEAR/2 (disorder* or psychosis))

#19 325,146 TS=(depression* or depressive* or depressed or melanchol*
or dysthymia or dysthymic or dysphori* or "seasonal affective")

#18 12,460 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11
or #12 or #13 or #14 or #15 or #16 or #17

#17 0 TS=(dronabinolum or deltanyne or cp44001 or "cp 440011")
#16 209 TS=(Dronabinol or Marinol)

#15 68 TS=(nantradol or "cp-44001" or "cp-44001-1" or cp440011 or

"cp44001-1" or "72028-54-7")
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#14 941 TS=((Medical or medicinal or therapeutic* or therapy or
therapies*) NEAR/5 (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol*
or "tetra-hydrocannabinol*" or endocannabinoid* or Cannabidiol or cannabinol))

#13 3,876 TS=(Anandamide or "N-arachidonoylethanolamine")

#12 85 TS=(Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-
378" or sab378 or "56575-23-6")

#11 195 TS=(Nabilone or Cesamet or cesametic or cpd109514 or "cpd-
109514" or "lilly-109514" or lilly109514 or "51022-71-0")

#10 103 TS=(Cannabichromene or "521-35-7")

#9 525 TS=(dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu211
or "112924-45-5")

#8 1 TS=(nabidiolex or "13956-29-1")

#7 784 TI=(THC)

#6 1 TS=("delta9 11 tetrahydrocannabinol" or "delta9-11-
tetrahydrocannabinol" or delta911tetrahydrocannabinol)

#5 1,287 TS=("delta-9-THC" or "5957-75-5" or "1972-08-3")

#4 24 TS=(9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or
sp104 or "1972-08-3")

#3 12 TS=(cannador or eucannabinolide or "8001-45-4" or "8063-14-
7" or "38458-58-1")

#2 3,801 TS=(Hashish or hash or bhang or ganja or ganjah or hemp or
charas)

#1 2,079 TS=((Medical or medicinal or therapeutic* or therapy or therapies*) NEAR/15
(marijuana or marihuana or cannabis or canabis))

CINAHL (Cumulative Index to Nursing and Allied Health Literature) (EBSCO): 1981-
2014/06/20
Searched 24.6.14

S1 TX (Hashish or hash)

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl00SlinkResults',")
(843)javascript:showShDetails(%22ctl00 ctl00 FindField FindField historyControl ctrlPopu
P%22, %2251%22);
http://eds.b.ebscohost.com.ezproxy.stir.ac.uk/Legacy/Views/UserControls/EHOST/
S2 TX (marijuana or marihuana or cannabis or canabis)

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl01SlinkResults',") (10,506)
javascript:showShDetails(%22ctl00 ctl00 FindField FindField historyControl ctrlPopup%22

%2252%22):http://eds.b.ebscohost.com.ezproxy.stir.ac.uk/Legacy/Views/UserControls/EHO
ST/
S3 (MH "Cannabis")

javascript: doPostBack('ctl00S$ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl02SlinkResults',") (3,278)

Kleijnen Systematic Reviews Ltd 236



S4 TX (bhang or ganja or ganjah or hemp or charas)
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl03SlinkResults',") (456)
S5 TX (cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or "38458-58-1")
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl04SlinkResults',") (3)
S6 TX (9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or sp104 or "1972-08-3")
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctlo5SlinkResults',") (218)
http://eds.b.ebscohost.com.ezproxy.stir.ac.uk/Legacy/Views/UserControls/EHOST/
S7 TX ("delta-9-THC" or "5957-75-5" or "1972-08-3" or nantradol or "cp-44001" or "cp-
44001-1" or cp440011 or "cp44001-1" or "72028-54-7" or cp44001 or "cp 440011")
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peater$ctl06SlinkResults',") (53)
S8 TX (delta911tetrahydrocannabinol)
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl07SlinkResults',") (0)
S9 TX ("delta9 11 tetrahydrocannabinol" or "delta9-11-tetrahydrocannabinol")
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peater$Sctl08SlinkResults',") (0)
S10  TX(THC or canabinoid? or canabidiol? or cannabinoid? or Tetrahydrocannabinol? or
"tetra-hydrocannabinol?" or endocannabinoid? or Cannabidiol or cannabinol)
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl09SlinkResults',") (2,720)
S11  TX (nabidiolex or "13956-29-1" or Dronabinol or Marinol or dronabinolum or
deltanyne)
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl10SlinkResults',") (196)
S12  TX (dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu211 or "112924-45-5")
javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl11SlinkResults',") (15)
S13  TX (Cannabichromene or "521-35-7")
javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl12SlinkResults',") (3)
S14  TX (Nabilone or Cesamet or cesametic or cpd109514 or "cpd-109514" or "lilly-
109514" or lilly109514 or "51022-71-0")
javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl13SlinkResults',") (81)
S15  TX (Anandamide or "N-arachidonoylethanolamine")
javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl14SlinkResults',") (119)
S16  TX (Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-378" or sab378 or
"56575-23-6")
javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peater$Sctl15SlinkResults',") (53)
S17 S16 or S150R S14 ORS13 ORS12 OR S11 OR S10 OR S9 OR S8 OR S7 OR S6 OR S5 OR
S4 ORS3 ORS20ORS1
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javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl16SlinkResults',") (13,486)
S18  (MH "Prospective Studies")

javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl17SlinkResults',") (159,810)
S19  (MH "Case Control Studies+")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl18SlinkResults',") (31,181)
S20  (MH "Correlational Studies")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl19SlinkResults',") (16,019)
S21  (MH "Nonconcurrent Prospective Studies")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl20SlinkResults',") (158)
S22 (MH "Cross Sectional Studies")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl21SlinkResults',") (62,924)
S23  TX (cohort N2 (study or studies))

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl22SlinkResults',") (43,280)
S24  TX (observational N2 (study or studies))

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl23SlinkResults',") (25,050)
S25 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24

javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl24SlinkResults',") (285,677)
S26  (MH "Affective Disorders, Psychotic+")

javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl25SlinkResults',") (4,310)
S27  (MH "Depression+")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl26SlinkResults',") (44,891)
S28 Tl (depression* or depressive™ or depressed or melanchol* or dysthymia or
dysthymic or dysphoric* or "seasonal affective") OR AB (depression*® or depressive* or
depressed or melanchol* or dysthymia or dysthymic or dysphoric* or "seasonal affective")

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl27SlinkResults',") (48,560)
S29 Tl ((mood or affective or delusion* or schizotypal* or personality or obsessive or
compulsive or cogniti*) N2 (disorder* or psychosis)) OR AB ((mood or affective or delusion*
or schizotypal* or personality or obsessive or compulsive or cogniti*) N2 (disorder* or
psychosis))

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl28SlinkResults',") (7,143)
S30 Tl (bipolar* N2 (disorder* or illness* or disease* or episode*)) OR AB (bipolar* N2
(disorder* orillness* or disease* or episode*))

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl29SlinkResults',") (2,688)
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S31 Tl (mania or manic or hypomanic or hypomania or cyclothym*) OR AB (mania or
manic or hypomanic or hypomania or cyclothym®*)

javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl30SlinkResults',") (1,150)
S32 S26 ORS27 OR S28 OR S29 OR S30 OR S31

javascript: doPostBack('ctl005ctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl31SlinkResults',") (71,147)
S33  S17 AND S25 AND S32

javascript: doPostBack('ctl00Sctl00SFindFieldSFindFieldShistoryControlSHistoryRe
peaterSctl32SlinkResults',") (430)
javascript:showShDetails(%22ctl00 ctl00 FindField FindField historyControl ctrlPopup%22
, %622533%22);
http://eds.b.ebscohost.com.ezproxy.stir.ac.uk/Legacy/Views/UserControls/EHOST/Trials
filter (Observational Studies) based on:
Scottish Intercollegiate Guidelines Network (SIGN). Search filters: observational studies

[CINAHL (OvidSP)]. Edinburgh: SIGN, Last modified 26/04/13 Available from:
http://www.sign.ac.uk/methodology/filters.html#obs

Science Citation Index (Web of Knowledge): 1900-2014/06/20
Searched 24.6.14

#28 13 #27 AND #22 AND #16

#27 364,947 #26 OR #25 OR #24 OR #23

#26 15,767 TS=(mania or manic or hypomanic or hypomania or cyclothym®*)
#25 30,634 TS=(bipolar* NEAR/2 (disorder* or illness* or disease* or episod*))
#24 62,651 TS=((mood or affective or delusion* or schizotypal* or personality or
obsessive or compulsive or cogniti*) NEAR/2 (disorder* or psychosis))

#23 312,944 TS=(depression* or depressive* or depressed or melanchol* or
dysthymia or dysthymic or dysphori* or "seasonal affective")

#22 735,952 #21 OR #20 OR #19 OR #18 OR #17

#21 204,235 TS=(case* NEAR/5 (control* or series or comparison* or group*))
#20 376,205 TS=((retrospective or prospective) NEAR/3 (study or studies or
survey or surveys or analy* or pattern* or data))

#19 76,766 TS=(("follow up" or followup) NEAR/3 (study or studies or survey or
surveys or analy* or data))

#18 73,338 TS=(longitudinal NEAR/3 (study or studies or survey or surveys or
analy* or pattern* or data))

#17 122,450 TS=((cohort or panel) NEAR/3 (study or studies or analy*))

#16 16,732 #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6
OR #5 OR #4 OR #3 OR #2 OR #1

#15 19 TS=(nantradol or "cp-44001" or "cp-44001-1" or cp440011 or
"cp44001-1" or cp44001 or "cp 440011" or "72028-54-7")

#14 1,238 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)

NEAR/10 (canabinoid* or canabidiol* or cannabinoid* or Tetrahydrocannabinol* or "tetra-
hydrocannabinol*" or endocannabinoid* or Cannabidiol or cannabinol))

#13 4,906 TS=(Anandamide or "N-arachidonoylethanolamine" or Dronabinol or
Marinol or dronabinolum or deltanyne )
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#12 136 TS=(Nabiximols or Sativex or "Gw-1000" or gw1000 or "sab-378" or
sab378 or "56575-23-6")

#11 225 TS=(Nabilone or Cesamet or cesametic or cpd109514 or "cpd-
109514" or "lilly-109514" or lilly109514 or "51022-71-0")

#10 79 TS=(Cannabichromene or "521-35-7")

#9 467 TS=(dexanabinol or "Hu-210" or "Hu-211" or hu210 or hu211 or
"112924-45-5")

#8 O TS=(nabidiolex or "13956-29-1")

#7 1,357 TI=(THC)

#6 1 TS=("delta9 11 tetrahydrocannabinol" or "delta9-11-
tetrahydrocannabinol" or delta911tetrahydrocannabinol)

#5 1,197 TS=("delta-9-THC" or "5957-75-5" or "1972-08-3")

#4 14 TS=(9tetrahydrocannabinol* or "delta3-thc" or "sp-104" or sp104 or
"1972-08-3")

#3 6 TS=(cannador or eucannabinolide or "8001-45-4" or "8063-14-7" or
"38458-58-1")

#2 7,984 TS=(Hashish or hash or bhang or ganja or ganjah or hemp or charas)
#1 1,016 TS=((Medical or medicinal or therapeutic* or therapy or therapies*)

NEAR/15 (marijuana or marihuana or cannabis or canabis))

AMED (ProQuest): 1985-2014/04/07
Searched 20.6.14

S1 SU.EXACT.EXPLODE("CANNABINOIDS") OR SU.EXACT.EXPLODE("CANNABIS") 416
S2 (marijuana OR marihuana OR cannabis OR canabis) OR (hashish OR hash OR bhang
OR ganja OR ganjah OR hemp OR charas) OR (cannador OR eucannabinolide OR "8001-45-4"
OR "8063-14-7" OR "38458-58-1") OR (9tetrahydrocannabinol* OR "delta3-thc" OR "sp-104"
OR sp104 OR "1972-08-3" OR dronabinol OR marinol OR dronabinolum OR deltanyne OR
"ea-1477" OR eal477 OR tetranabinex OR "gcd-84924" OR qcd84924 OR "7663-50-5")
245
S3 ("delta-9-THC" OR "5957-75-5" OR "1972-08-3") OR
(delta9*11*tetrahydrocannabinol) OR (THC OR CBD OR AEA) OR (nabidiolex OR "13956-29-
1") 59
sS4 (dexanabinol OR "hu-210" OR "hu-211" OR hu210 OR hu211 OR "112924-45-5") OR
(cannabichromene OR "521-35-7") OR (nabilone OR cesamet OR cesametic OR cpd109514
OR "cpd-109514" OR "lilly-109514" OR lilly109514 OR "51022-71-0") OR (nabiximols OR
sativex OR "gw-1000" OR gw1000 OR "sab-378" OR sab378 OR "56575-23-6")
8
S5 (anandamide OR "n-arachidonoylethanolamine") OR (cannabinoid* OR canabidiol*
OR cannabinoid* OR tetrahydrocannabinol* OR "tetra-hydrocannabinol*" OR
endocannabinoid* OR cannabidiol OR cannabinol) OR (nantradol OR "cp-44001" OR
cp44001 OR "cp-44001-1" OR "cp 440011" OR cp440011 OR "cp44001-1" OR "72028-54-7")
103
S6 S1 ORS2 ORS3 OR S4 OR S5 528
S7 SU.EXACT("DEPRESSIVE DISORDER") OR SU.EXACT("AFFECTIVE DISORDERS
PSYCHOTIC") OR SU.EXACT("AFFECTIVE DISORDERS")
1259
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S8 (depression* OR depressive* OR depressed OR melanchol* OR dysthymia OR
dysthymic OR dysphori* OR "seasonal affective")

6035
S9 ((mood OR affective OR delusion* OR schizotypal* OR personality OR obsessive OR
compulsive OR cogniti*) NEAR/2 (disorder* OR psychosis))

2915
S10  (bipolar* NEAR/2 (disorder* OR illness* OR disease* OR episod*) 113
S11  (mania OR manic OR hypomanic OR hypomania OR cyclothym*) 94
S12 S7 ORS8 OR S9 OR S10 OR S11

8559
S13 S6 AND S12 13

Adverse events searches

Embase (OvidSP): 1974-2014/week 31
Searched 7.8.14

1 Cannabaceae/ (54)

2 exp cannabinoid/ (43922)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (32602)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1716)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw,rn.
(21608)

6 (9tetrahydrocannabinolS or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw,rn.
(4869)

7 (Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eald77 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5).ti,ab,ot,hw,rn. (5602)

8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (5154)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (13569)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (1923)

12  (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(1114)

13 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (975)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (990)

15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (293)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (5078)

17 (canabinoid$ or canabidiolS or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (21498)

18 (nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7).ti,ab,ot,hw,rn. (99)

19 or/1-18 (62000)

20 animal/ (1572807)

21 animal experiment/ (1790507)
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22 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or dogs or dog or cats or cow
or bovine or sheep or ovine or monkey or monkeys).ti,ab,ot,hw. (5680014)

23 or/20-22 (5680014)

24  exp human/ (14987475)

25 human experiment/ (327602)

26  or/24-25 (14988904)

27 23 not (23 and 26) (4542926)

28 19 not 27 (49483)

29 cohort analysis/ (173685)

30 longitudinal study/ (68253)

31 prospective study/ (257286)

32 follow up/ (819010)

33  cohortS.tw. (409068)

34  exp case control study/ (87021)

35 (case$S adj5 controlS).tw. (150156)

36 (observational adj3 (study or studies)).ti,ab,ot. (84439)

37 or/29-36 (1575314)

38 28and 37 (5073)

39 exp Cardiovascular Diseases/ (2992283)

40 ((cardiovascular or cardio or vascular or peripheral) adj3 (disease$ or disorder$ or
failure$)).ti,ab,ot,hw. (370939)

41 ((heart or cardiac or myocardi$S or coronary) adj3 (disease$ or disorder$ or failure$ or
attack$ or arrestS or infarcS or syndrome$)).ti,ab,ot,hw. (924228)

42 (CVD or CHD).ti,ab,ot. (48001)

43  (ami or mi).ti,ab,ot. (67293)

44  (circulatory adj3 (disease$ or disorder$)).ti,ab,ot,hw. (4947)

45 anginaS.ti,ab,ot,hw. (90993)

46  atrial fibrilS.ti,ab,ot,hw. (62348)

47 exp Stroke/ (82584)

48 (stroke$ or poststroke$S).ti,ab,ot,hw. (260703)

49 (cerebrovascular or cerebro vascular or cerebralvascular or cerebral
vascular).ti,ab,ot,hw. (161132)

50 ((brain$S or cerebral$ or lacunar) adj3 (accident$ or infarc$)).ti,ab,ot,hw. (51742)

51 apoplexy.ti,ab,ot,hw. (3009)

52 (CVA or CVAs).ti,ab,ot. (3714)

53 0r/39-52(3176222)

54 exp respiratory tract disease/ (1757553)

55 ((respiratS or airway$ or air wayS or bronchia$ or broncho$) adj3 (disease$S or
disorder$S or illness$S or infect$ or inflammS$ or injury or injuries or malform$ or tumo?rS or
failureS or impair$)).ti,ab,ot,hw. (256749)

56 ((lung$ or pulmon$S or pleural$) adj3 (diseaseS or disorder$ or illness$ or infectS or
inflamm$ or injury or injuries or malform$ or tumo?rS or failureS or impair$)).ti,ab,ot,hw.
(349301)

57 or/54-56 (1816382)

58 exp neoplasm/ (3414496)
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59 (cancerS or neoplas$ or oncologS or malignan$ or tumo?r$ or carcinoma$ or
adenocarcinoma$ or sarcoma$ or adenom$ or lesion$).ti,ab,ot. (3472213)

60 or/58-59 (4439222)

61 exp psychosis/ (217343)

62 (psychosis or psychoses or psychoticS or hallucinat$ or delusionS or deluded or
catatonia or catatonic or paranoia or paranoid or paracusia or Phantosmia or
paracusia).ti,ab,ot,hw. (147173)

63 (schizophren$ or schizoaffectS or schizo-affectS or (dementia adj2 praecox) or
hebephreni$ or oligophreni$).ti,ab,ot,hw. (156539)

64 or/61-63 (253619)

65 cannabis addiction/ (6647)

66 ((marijuana or marihuana or cannabis or canabis) adj5 (depend$ or addictS or abus$S or
misusS or user or users or problem$S or habitS)).ti,ab,ot,hw. (9826)

67  ((Hashish or hash or bhang or ganja or ganjah or hemp or charas) adj5 (depend$ or
addictS or abus$ or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (127)

68 ((cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1) adj5
(dependsS or addictS or abusS or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw.
(0)

69 ((9tetrahydrocannabinol$S or delta3-thc or sp-104 or spl04 or 1972-08-3) adj5
(dependsS or addictS or abusS or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw.
(0)

70 ((Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eald77 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5) adj5 (depend$S or addict$ or abusS or
misusS or user or users or problemS or habit$)).ti,ab,ot,hw. (24)

71  ((delta-9-THC or 5957-75-5 or 1972-08-3) adj5 (depend$ or addictS$ or abusS or misusS
or user or users or problem$ or habit$)).ti,ab,ot,hw. (5)

72 ((THC or CBD or AEA) adj5 (depend$ or addictS or abus$ or misusS or user or users or
problem$ or habit$)).ti,ab,ot,hw. (637)

73  ((nabidiolex or 13956-29-1) adj5 (depend$ or addictS or abus$ or misusS or user or
users or problemS$ or habit$)).ti,ab,ot,hw. (0)

74  ((dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5) adj5 (depend$
or addictS or abusS or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (31)

75 ((Cannabichromene or 521-35-7) adj5 (depend$S or addict$ or abus$ or misusS or user
or users or problem$ or habit$)).ti,ab,ot,hw. (0)

76 ((Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0) adj5 (dependS or addictS or abusS or misus$ or user or users or
problemS or habit$)).ti,ab,ot,hw. (11)

77  ((Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-6)
adj5 (dependS or addictS or abusS or misusS or user or users or problem$ or
habit$)).ti,ab,ot,hw. (12)

78  ((Anandamide or N-arachidonoylethanolamine) adj5 (depend$ or addictS or abusS or
misusS or user or users or problemS or habitS)).ti,ab,ot,hw. (146)

79 ((canabinoidS or canabidiolS or cannabinoidS or TetrahydrocannabinolS or tetra-
hydrocannabinol$ or endocannabinoidS or Cannabidiol or cannabinol) adj5 (dependS or
addictS or abus$ or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (1160)
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80 ((nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7) adj5 (depend$ or addict$S or abus$ or misusS or user or users or
problem$ or habit$)).ti,ab,ot,hw. (1)

81 or/65-80 (11449)

82 37and 81 (1598)

83 82 not 27 (1591)

84 53 0r57or60or64(8258053)

85 38and 84 (1766)

86 83 or 85 (2884)

Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Embase cohort and
case-control strategy [Internet]. London: BMJ Publishing Group Limited, 2012 [accessed
4.8.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

Medline (OvidSP): 1946-2014/July week 5
Searched 7.8.14

1 exp cannabinoids/ (10441)

2 cannabis/ or cannabaceae/ (6957)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (19684)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (1194)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1 or Dronabinol
or Marinol or ea-1477 or eal477 or tetranabinex or gqcd-84924 or qcd84924 or 7663-50-
5).ti,ab,ot,hw,rn. (5997)

6 (9tetrahydrocannabinolS or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw,rn.
(17)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (919)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (8907)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11  (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(451)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (75)

13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lillyl09514 or 51022-71-0).ti,ab,ot,hw,rn. (224)

14 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (100)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (2957)

16 (canabinoid$ or canabidiolS or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (16256)

17 (nantradol or cp-44001 or cp-44001-1 or cp440011 or cp44001-1 or 72028-54-
7).ti,ab,ot,hw,rn. (65)

18 or/1-17 (37453)

19 animals/ not (animals/ and humans/) (3900724)

20 18 not 19 (28244)
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21 exp Cohort Studies/ (1386404)

22 cohortS.ti,ab,ot. (265294)

23 controlled clinical trial.pt. (89591)

24  exp case-control studies/ (681412)

25 (case$ adj5 controlS).ti,ab,ot. (114273)

26 (observational adj3 (study or studies)).ti,ab,ot. (53408)

27  or/21-26 (1754515)

28 20 and 27 (4497)

29 exp Cardiovascular Diseases/ (1895636)

30 ((cardiovascular or cardio or vascular or peripheral) adj3 (disease$ or disorder$ or
failure$)).ti,ab,ot,hw. (261066)

31 ((heart or cardiac or myocardi$S or coronary) adj3 (diseaseS or disorderS or failure$ or
attack$ or arrestS or infarcS or syndrome$)).ti,ab,ot,hw. (637103)

32 (CVD or CHD).ti,ab,ot. (30866)

33 (ami or mi).ti,ab,ot. (40549)

34 (circulatory adj3 (disease$ or disorder$)).ti,ab,ot,hw. (4317)

35 anginaS.ti,ab,ot,hw. (60392)

36 atrial fibrilS.ti,ab,ot,hw. (45402)

37 exp Stroke/ (87651)

38 (stroke$ or poststrokeS).ti,ab,ot,hw. (177220)

39 (cerebrovascular or cerebro vascular or cerebralvascular or cerebral
vascular).ti,ab,ot,hw. (112279)

40 ((brain$ or cerebral$ or lacunar) adj3 (accident$S or infarcS)).ti,ab,ot,hw. (38501)

41 apoplexy.ti,ab,ot,hw. (2283)

42 (CVA or CVAs).ti,ab,ot. (1858)

43 or/29-42 (2102254)

44  exp Respiratory Tract Diseases/ (1070235)

45 ((respiratS or airway$ or air wayS or bronchia$ or broncho$) adj3 (disease$S or
disorder$ or illnessS or infect$ or inflamms$ or injury or injuries or malform$ or tumo?r$ or
failure$S or impair$)).ti,ab,ot,hw. (157191)

46  ((lungS or pulmonS or pleural$) adj3 (diseaseS or disorder$ or illness$ or infectS or
inflamm$ or injury or injuries or malform$ or tumo?rS or failureS or impair$)).ti,ab,ot,hw.
(235213)

47 or/44-46 (1144417)

48 exp Neoplasms/ (2593679)

49 (cancerS or neoplas$ or oncologS or malignan$ or tumo?r$ or carcinoma$ or
adenocarcinoma$ or sarcoma$ or adenoms$ or lesion$).ti,ab,ot. (2636444)

50 or/48-49 (3396785)

51 exp Psychotic Disorders/ (38857)

52 exp Schizophrenia/ (86224)

53 (psychosis or psychoses or psychoticS or hallucinat$ or delusionS or deluded or
catatonia or catatonic or paranoia or paranoid or paracusia or Phantosmia or
paracusia).ti,ab,ot,hw. (87303)

54 (schizophren$ or schizoaffectS or schizo-affectS or (dementia adj2 praecox) or
hebephreni$ or oligophreni$).ti,ab,ot,hw. (110615)

55 or/51-54 (165616)

56 Marijuana Abuse/ (4542)
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57 ((marijuana or marihuana or cannabis or canabis) adj5 (depend$ or addictS or abus$ or
misus$S or user or users or problem$S or habit$)).ti,ab,ot,hw. (6487)

58  ((Hashish or hash or bhang or ganja or ganjah or hemp or charas) adj5 (depend$ or
addictS or abus$ or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw. (77)

59 ((cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1) adj5
(dependS or addictS or abusS or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw.
(0)

60 ((9tetrahydrocannabinol$S or delta3-thc or sp-104 or spl104 or 1972-08-3) adj5
(dependsS or addictS or abusS or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw.
(0)

61 ((Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eald77 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5) adj5 (dependS or addictS or abusS or
misusS or user or users or problemS or habitS)).ti,ab,ot,hw. (21)

62 ((delta-9-THC or 5957-75-5 or 1972-08-3) adj5 (depend$S or addictS or abusS or misusS
or user or users or problem$ or habit$)).ti,ab,ot,hw. (65)

63  ((THC or CBD or AEA) adj5 (depend$ or addictS or abus$ or misusS or user or users or
problemS or habit$)).ti,ab,ot,hw. (461)

64 ((nabidiolex or 13956-29-1) adj5 (depend$S or addictS or abusS or misusS$ or user or
users or problemS$ or habit$)).ti,ab,ot,hw. (0)

65 ((dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5) adj5 (dependS
or addictS or abusS or misusS or user or users or problemS or habit$)).ti,ab,ot,hw. (26)

66 ((Cannabichromene or 521-35-7) adj5 (dependS or addictS or abus$ or misusS or user
or users or problem$ or habit$)).ti,ab,ot,hw. (0)

67 ((Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0) adj5 (dependS or addictS or abusS or misus$ or user or users or
problem$ or habit$)).ti,ab,ot,hw. (5)

68  ((Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-6)
adj5 (dependS or addictS or abus$S or misusS or user or users or problem$ or
habit$)).ti,ab,ot,hw. (7)

69 ((Anandamide or N-arachidonoylethanolamine) adj5 (depend$ or addictS or abusS or
misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (116)

70 ((canabinoid$ or canabidiolS or cannabinoid$S or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$S or Cannabidiol or cannabinol) adj5 (dependS or
addictS or abus$ or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (912)

71 ((nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7) adj5 (depend$ or addict$S or abus$ or misusS or user or users or
problemS or habit$)).ti,ab,ot,hw. (1)

72 or/56-71 (7735)

73 27 and 72 (1556)

74 73 not 19 (1553)

75 43 0or 47 or 50 or 55 (6055738)

76 28 and 75 (942)

77 740r76(2175)

Study design filter based on:
BMJ Evidence Centre Information Specialists. Study design search filter: Medline cohort and
case-control strategy [Internet]. London: BMJ Publishing Group Limited, 2012 [accessed
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6.8.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

MEDLINE In-Process & Other Non-Indexed Citations; MEDLINE Daily Update. August 06,
2014
Searched 7.8.14

1 exp cannabinoids/ (3)

2 cannabis/ or cannabaceae/ (4)

3 (marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (1328)

4  (Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (172)

5 (cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1 or Dronabinol
or Marinol or ea-1477 or eal477 or tetranabinex or qcd-84924 or qcd84924 or 7663-50-
5).ti,ab,ot,hw,rn. (19)

6 (9tetrahydrocannabinolS or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw,rn.
(2)

7 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw,rn. (7)

8 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

9 (THC or CBD or AEA).ti,ab,ot. (729)

10 (nabidiolex or 13956-29-1).ti,ab,ot,hw,rn. (0)

11 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw,rn.
(6)

12 (Cannabichromene or 521-35-7).ti,ab,ot,hw,rn. (1)

13 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw,rn. (7)

14 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw,rn. (17)

15 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (160)

16 (canabinoid$ or canabidiol$ or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (1215)

17 (nantradol or cp-44001 or cp-44001-1 or cp440011 or cp44001-1 or 72028-54-
7).ti,ab,ot,hw,rn. (0)

18 or/1-17 (2861)

19 animals/ not (animals/ and humans/) (1067)

20 18 not 19 (2853)

21 exp Cohort Studies/ (887)

22 cohortS.ti,ab,ot. (26596)

23 controlled clinical trial.pt. (57)

24  exp case-control studies/ (595)

25 (case$ adj5 controlS).ti,ab,ot. (9930)

26 (observational adj3 (study or studies)).ti,ab,ot. (7804)

27 or/21-26 (42373)

28 20and 27 (122)

29 exp Cardiovascular Diseases/ (666)

30 ((cardiovascular or cardio or vascular or peripheral) adj3 (disease$ or disorder$ or
failure$)).ti,ab,ot,hw. (13423)
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31 ((heart or cardiac or myocardi$S or coronary) adj3 (disease$ or disorder$ or failure$ or
attack$ or arrest$S or infarcS or syndrome$)).ti,ab,ot,hw. (27453)

32 (CVD or CHD).ti,ab,ot. (3935)

33 (ami or mi).ti,ab,ot. (3311)

34 (circulatory adj3 (disease$ or disorder$)).ti,ab,ot,hw. (131)

35 anginaS.ti,ab,ot,hw. (1871)

36 atrial fibril$.ti,ab,ot,hw. (3623)

37 exp Stroke/ (46)

38 (strokeS$ or poststrokeS).ti,ab,ot,hw. (13246)

39 (cerebrovascular or cerebro vascular or cerebralvascular or cerebral
vascular).ti,ab,ot,hw. (2577)

40 ((brain$ or cerebral$ or lacunar) adj3 (accident$S or infarc$S)).ti,ab,ot,hw. (1362)

41 apoplexy.ti,ab,ot,hw. (147)

42 (CVA or CVAs).ti,ab,ot. (170)

43  o0or/29-42 (55605)

44  exp Respiratory Tract Diseases/ (314)

45 ((respiratS or airway$ or air wayS or bronchia$ or broncho$) adj3 (disease$S or
disorder$S or illness$ or infect$ or inflammS$ or injury or injuries or malform$ or tumo?rS or
failureS or impair$)).ti,ab,ot,hw. (7669)

46 ((lung$ or pulmon$S or pleural$) adj3 (diseaseS or disorder$ or illness$ or infectS or
inflamm$ or injury or injuries or malform$ or tumo?rS or failureS or impair$)).ti,ab,ot,hw.
(10475)

47 or/44-46 (16880)

48 exp Neoplasms/ (1057)

49 (cancerS or neoplas$ or oncologS or malignan$ or tumo?r$ or carcinoma$ or
adenocarcinoma$ or sarcoma$ or adenom$ or lesion$).ti,ab,ot. (175457)

50 or/48-49 (175638)

51 exp Psychotic Disorders/ (12)

52 exp Schizophrenia/ (27)

53 (psychosis or psychoses or psychoticS or hallucinat$ or delusionS or deluded or
catatonia or catatonic or paranoia or paranoid or paracusia or Phantosmia or
paracusia).ti,ab,ot,hw. (4506)

54 (schizophren$ or schizoaffect$S or schizo-affectS or (dementia adj2 praecox) or
hebephreni$ or oligophreni$).ti,ab,ot,hw. (6350)

55  or/51-54 (9269)

56 Marijuana Abuse/ (7)

57 ((marijuana or marihuana or cannabis or canabis) adj5 (depend$ or addictS or abusS or
misusS or user or users or problemS or habitS)).ti,ab,ot,hw. (347)

58  ((Hashish or hash or bhang or ganja or ganjah or hemp or charas) adj5 (depend$ or
addictS or abus$ or misusS or user or users or problem$ or habit$)).ti,ab,ot,hw. (7)

59 ((cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1) adj5
(depends or addictS or abusS or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw.
(0)

60 ((9tetrahydrocannabinolS or delta3-thc or sp-104 or spl04 or 1972-08-3) adj5
(dependsS or addictS or abusS or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw.

(0)
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61 ((Dronabinol or Marinol or dronabinolum or deltanyne or ea-1477 or eal477 or
tetranabinex or qcd-84924 or qcd84924 or 7663-50-5) adj5 (depend$S or addict$ or abusS or
misus$S or user or users or problem$ or habit$)).ti,ab,ot,hw. (1)

62 ((delta-9-THC or 5957-75-5 or 1972-08-3) adj5 (depend$S or addictS or abusS or misusS
or user or users or problem$ or habit$)).ti,ab,ot,hw. (0)

63  ((THC or CBD or AEA) adj5 (depend$ or addictS or abus$ or misusS or user or users or
problemS$ or habit$)).ti,ab,ot,hw. (43)

64  ((nabidiolex or 13956-29-1) adj5 (dependS or addictS or abus$ or misusS or user or
users or problems$ or habit$)).ti,ab,ot,hw. (0)

65 ((dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5) adj5 (dependS
or addictS or abusS or misusS or user or users or problemS or habit$)).ti,ab,ot,hw. (1)

66 ((Cannabichromene or 521-35-7) adj5 (dependS or addictS or abus$ or misusS or user
or users or problem$ or habitS)).ti,ab,ot,hw. (0)

67 ((Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0) adj5 (depend$ or addict$ or abusS or misus$ or user or users or
problemS or habit$)).ti,ab,ot,hw. (0)

68  ((Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-6)
adj5 (dependS or addictS or abus$S or misusS or user or users or problem$ or
habit$)).ti,ab,ot,hw. (2)

69 ((Anandamide or N-arachidonoylethanolamine) adj5 (depend$ or addictS or abusS or
misusS or user or users or problemS or habitS)).ti,ab,ot,hw. (7)

70 ((canabinoidS or canabidiolS or cannabinoidS or TetrahydrocannabinolS or tetra-
hydrocannabinol$ or endocannabinoid$S or Cannabidiol or cannabinol) adj5 (dependS or
addictS or abus$ or misus$ or user or users or problem$ or habit$)).ti,ab,ot,hw. (72)

71 ((nantradol or cp-44001 or cp44001 or cp-44001-1 or cp 440011 or cp440011 or
cp44001-1 or 72028-54-7) adj5 (depend$ or addict$ or abus$ or misusS or user or users or
problem$ or habit$)).ti,ab,ot,hw. (0)

72 or/56-71 (448)

73 27 and 72 (33)

74 73 not 19 (33)

75 43 or 47 or 50 or 55 (244483)

76 28and 75 (32)

77 74 0r 76 (53)

Study design filter based on:

BMJ Evidence Centre Information Specialists. Study design search filter: Medline cohort and
case-control strategy [Internet]. London: BMJ Publishing Group Limited, 2012 [accessed
6.8.14]. Available from:
http://clinicalevidence.bmj.com/x/set/static/ebm/learn/665076.html

PubMed (https://www.ncbi.nlm.nih.gov/pubmed): up to 7.8.2014
Searched 7.8.14

#37  Search (#35 and #36) 76

#36  Search (pubstatusaheadofprint OR publisher[sb] OR pubmednotmedline[sb])
1801169

#35  Search (#17 AND #34)1172
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#34  Search (#25 or #28 or #29 or #32 or #33) 7936671

#33  Search depend*[tiab] or addict*[tiab] or abus*[tiab] or misus*[tiab] or user[tiab] or
users([tiab] or habit*[tiab] 1975203

#32  Search (#30 or #31) 125279

#31  Search schizophren*[tiab] or schizoaffect*[tiab] or schizo-affect*[tiab] 93097

#30  Search psychosis[tiab] or psychoses|[tiab] or psychotic*[tiab] 48998

#29  Search (cancer*[tiab] or neoplas*[tiab] or oncolog*[tiab] or malignan*[tiab] or
tumor*[tiab] or tumour*[tiab] or carcinoma*[tiab] or adenocarcinoma*[tiab] or
sarcoma*[tiab] or adenom*[tiab] or lesion*[tiab] 2814536

#28  Search (#26 or #27) 4823137

#27  Search ((lung*[tiab] or pulmon*[tiab] or pleural*[tiab]) AND (disease*[tiab] or
disorder*[tiab] or illness*[tiab] or infect*[tiab] or inflamm*[tiab] or injury[tiab] or
injuries[tiab] or malform*[tiab] or tumor*[tiab] or tumour*[tiab] or failure*[tiab] or
impair*[tiab] 4793908

#26  Search ((respirat*[tiab] or airway*[tiab] or "air way*"[tiab] or bronchia*[tiab] or
broncho*[tiab]) AND (disease*[tiab] or disorder*[tiab] or illness*[tiab] or infect*[tiab] or
inflamm™*[tiab] or injury[tiab] or injuries[tiab] or malform*[tiab] or tumo?r*[tiab] or
tumour*[tiab] or failure*[tiab] or impair*[tiab] 3927083

#25  Search (#18 or #19 or #20 or #21 or #22 or #23 or #24) 875951

#24  Search ((brain*[tiab] or cerebral*[tiab] or lacunar[tiab]) AND (accident*[tiab] or
infarc*[tiab] 217960

#23  Search cerebrovascular[tiab] or "cerebro vascular"[tiab] or cerebralvascular[tiab] or
"cerebral vascular"[tiab] 43158

#22  Search angina*[tiab] or "atrial fibrilation"[tiab] or stroke*[tiab] or poststroke*[tiab]

198144
#21  Search "circulatory disease"[tiab] or '"circulatory diseases"[tiab] or "circulatory
disorder"[tiab] or "circulatory disorders"[tiab] 3279

#20  Search CVD[tiab] or CHDJ[tiab] or ami[tiab] 47209

#19  Search ((heart[tiab] or cardiac[tiab] or myocardi*[tiab] or coronary[tiab]) AND
(disease*[tiab] or disorder*[tiab] or failure*[tiab] or attack*[tiab] or arrest*[tiab] or
infarc*[tiab] or syndrome*[tiab])) 586510

#18  Search ‘"cardiovascular disease"[tiab] or "cardiovascular diseases"[tiab] or
"cardiovascular disorder"[tiab] or "cardiovascular disorders"[tiab] or "cardiovascular
failure"[tiab] or "cardiovascular failures"[tiab] or "cardio disease"[tiab] or "cardio
diseases"[tiab] or "cardio disorder"[tiab] or "cardio disorders"[tiab] or "cardio failure"[tiab]
or "cardio failures"[tiab] or "vascular disease"[tiab] or "vascular diseases"[tiab] or "vascular
disorder"[tiab] or "vascular disorders"[tiab] or "vascular failure"[tiab] or "vascular
failures"[tiab] 137536

#17 Search (#15 AND #16) 1653

#16  Search cohort*[tiab] OR (case*[tiab] AND control*[tiab]) OR (observational[tiab]
AND (study[tiab] or studies[tiab])) 652767

#15 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR #13 OR #14) 36900

#14  Search (nantradol[tiab] OR nantradol[ot] OR cp-44001[tiab] OR cp44001[tiab] OR cp-
44001-1[tiab] OR "cp 440011"[tiab] OR cp440011[tiab] OR cp44001-1[tiab]) 19

#13  Search canabinoid*[tiab] OR canabinoid*[ot] OR canabidiol*[tiab] OR
cannabinoid*[tiab] OR cannabinoid*[ot] OR tetrahydrocannabinol*[tiab] OR tetra-
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hydrocannabinol*[tiab] OR endocannabinoid®* OR cannabidiol*[tiab] OR cannabinol*[tiab]
17499

#12  Search anandamide[tiab] OR anandamide[ot] OR n-arachidonoylethanolamine[tiab]
3083

#11  Search nabiximols[tiab] OR nabiximols[ot] OR sativex[tiab] OR sativex[ot] OR gw-

1000[tiab] OR gw1000[tiab] OR sab-378[tiab] OR sab378][tiab] 111

#10 Search nabilone[tiab] OR nabilone[ot] OR cesamet[tiab] OR cesametic[tiab] OR

cpd109514[tiab] OR cpd-109514[tiab] OR lilly-109514tiab] OR lilly109514[tiab] 202

#9 Search cannabichromene[tiab] OR cannabichromene[ot] 71

#8 Search (dexanabinol[tiab] OR dexanabinol[ot] OR Hu-210[tiab] OR Hu-211[tiab] OR

hu210[tiab] OR hu211[tiab]) 397

#7 Search nabidiolex[tiab] OR nabidiolex[ot] O

#6 Search THC[tiab] OR THC[ot] OR CBD|[tiab] OR AEA[tiab] 9498

#5 Search delta-9-THC[tiab] OR delta-9-THC[ot] OR delta-9-11-

tetrahydrocannabinol[tiab] 1001

#4 Search 9tetrahydrocannabinol*[tiab] OR delta3-thc[tiab] OR sp-104[tiab] OR

sp104[tiab] OR dronabinol[tiab] OR marinol[tiab] OR dronabinolum[tiab] OR deltanyne][tiab]

OR ea-1477[tiab] OR eald77[tiab] OR tetranabinex[tiab] OR qcd-84924[tiab] OR

gcd84924(tiab] 260

#3 Search cannador[tiab] OR eucannabinolide[tiab] 4

#2 Search (hashish[tiab] OR hash[tiab] OR bhang[tiab] OR ganja[tiab] OR ganjah[tiab]

OR hemp[tiab] OR charas[tiab]) 1359

#1 Search (marijuana[tiab] OR marijuanaot] OR marihuana[tiab] OR cannabis[tiab] OR

cannabis[ot] OR canabis[tiab]) 17110

PsycINFO (OvidSP): 1806-2014/July week 5
Searched 7.8.14

exp cannabis/ (4968)

exp cannabinoids/ (3524)

(marijuana or marihuana or cannabis or canabis).ti,ab,ot,hw. (12936)

(Hashish or hash or bhang or ganja or ganjah or hemp or charas).ti,ab,ot,hw. (475)
(cannador or eucannabinolide or 8001-45-4 or 8063-14-7 or 38458-58-1).ti,ab,ot,hw. (1)
(9tetrahydrocannabinol$ or delta3-thc or sp-104 or sp104 or 1972-08-3).ti,ab,ot,hw. (7)
(Dronabinol or Marinol or ea-1477 or eal477 or tetranabinex or qcd-84924 or qcd84924
or 7663-50-5).ti,ab,ot,hw. (61)

8 (delta-9-THC or 5957-75-5 or 1972-08-3).ti,ab,ot,hw. (45)

9 delta9?11?tetrahydrocannabinol.ti,ab,ot,hw. (0)

10 (THC or CBD or AEA).ti,ab,ot. (1971)

11 (nabidiolex or 13956-29-1).ti,ab,ot,hw. (0)

12 (dexanabinol or Hu-210 or Hu-211 or hu210 or hu211 or 112924-45-5).ti,ab,ot,hw. (90)
13 (Cannabichromene or 521-35-7).ti,ab,ot,hw. (11)

14 (Nabilone or Cesamet or cesametic or cpd109514 or cpd-109514 or lilly-109514 or
lilly109514 or 51022-71-0).ti,ab,ot,hw. (47)

15 (Nabiximols or Sativex or Gw-1000 or gw1000 or sab-378 or sab378 or 56575-23-
6).ti,ab,ot,hw. (31)

16 (Anandamide or N-arachidonoylethanolamine).ti,ab,ot,hw. (565)

Nou b wNER
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17 (canabinoid$ or canabidiol$ or cannabinoidS or Tetrahydrocannabinol$ or tetra-
hydrocannabinol$ or endocannabinoid$ or Cannabidiol or cannabinol).ti,ab,ot. (4626)

18 (nantradol or cp-44001 or cp-44001-1 or cp440011 or cp44001-1 or 72028-54-
7).ti,ab,ot,hw. (6)

19 or/1-18 (16825)

20 animal.de,po. (311650)

21 (rat or rats or mouse or mice or murine or rodent or rodents or hamster or hamsters or
pig or pigs or porcine or rabbit or rabbits or animal or animals or canine or feline or dogs or
dog or cats or cow or bovine or sheep or ovine or monkey or monkeys).mp. (329622)

22  or/20-21 (366704)

23 human.po. (3068015)

24 22 not (22 and 23) (302678)

25 19 not 24 (13785)

26 cohort analysis/ (1028)

27 Experiment Controls/ (736)

28 exp longitudinal studies/ (15312)

29 followup studies/ (12310)

30 cohortS.ti,ab,hw,ot,id. (42646)

31 (longitudinal adj3 (study or studies or survey or surveys or analy$S or patternS or
data)).ti,ab,hw,ot,id. (59378)
32 ((follow up or followup) adj3 (study or studies or survey or surveys or analy$ or

data)).ti,ab,hw,ot,id. (28745)

33 (case adj5 (control$ or comparison$ or series or group$)).ti,ab,hw,ot,id. (16720)

34 (observational adj3 (study or studies)).ti,ab,id. (6973)

35 or/26-34 (142733)

36 25and 35(1700)

37 exp Cardiovascular Disorders/ (43079)

38 ((cardiovascular or cardio or vascular or peripheral) adj3 (disease$S or disorderS or
failureS)).ti,ab,ot,hw. (14350)

39 ((heart or cardiac or myocardi$S or coronary) adj3 (disease$ or disorder$ or failure$ or
attack$ or arrest$S or infarcS or syndrome$)).ti,ab,ot,hw. (17489)

40 (CVD or CHD).ti,ab,ot. (3070)

41 (ami or mi).ti,ab,ot. (3976)

42 (circulatory adj3 (disease$ or disorder$)).ti,ab,ot,hw. (284)

43  angina$.ti,ab,ot,hw. (927)

44  atrial fibrilS.ti,ab,ot,hw. (683)

45 cerebrovascular accidents/ (13532)

46 (strokeS or poststroke$).ti,ab,ot,hw. (21354)

a7 (cerebrovascular or cerebro vascular or cerebralvascular or cerebral
vascular).ti,ab,ot,hw. (17752)

48 ((brain$ or cerebral$ or lacunar) adj3 (accident$S or infarc$S)).ti,ab,ot,hw. (2308)

49 apoplexy.ti,ab,ot,hw. (112)

50 (CVA or CVAs).ti,ab,ot. (352)

51 or/37-50 (66039)

52 exp respiratory tract disorders/ (10733)
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53 ((respiratS or airway$ or air wayS or bronchia$ or broncho$) adj3 (disease$S or
disorder$ or illnessS or infect$ or inflamm$ or injury or injuries or malform$ or tumo?r$ or
failureS or impair$)).ti,ab,ot,hw. (3542)

54  ((lung$ or pulmonS or pleuralS) adj3 (disease$ or disorderS or illnessS or infect$S or
inflamm$ or injury or injuries or malform$ or tumo?rS or failureS or impair$)).ti,ab,ot,hw.
(3384)

55  or/52-54 (13826)

56 exp Neoplasms/ (35042)

57 (cancer$S or neoplasS or oncologS or malignan$ or tumo?r$ or carcinoma$ or
adenocarcinoma$ or sarcoma$ or adenomS$ or lesion$).ti,ab,ot. (93978)

58 or/56-57 (96029)

59 exp psychosis/ (92273)

60 (psychosis or psychoses or psychoticS or hallucinat$ or delusionS or deluded or
catatonia or catatonic or paranoia or paranoid or paracusia or Phantosmia or
paracusia).ti,ab,ot,hw. (83959)

61 (schizophren$ or schizoaffectS or schizo-affectS or (dementia adj2 praecox) or
hebephreni$ or oligophreni$).ti,ab,ot,hw. (101197)

62 or/59-61 (154985)

63 exp drug dependency/ (21620)

64 (depend$S or addictS or abus$ or misusS or user or users or problemS or
habit$).ti,ab,ot,hw. (804602)

65 or/63-64 (804602)

66 51 or55o0r58or62 or 65 (1060036)

67 36 and 66 (1254)

BIOSIS Citation Index (Web of Knowledge): 1926-2014/08/07
Searched 7.8.14

#41 235 #40 AND #25

#40 7,350,501 #39 OR #38 OR #37 OR #36 OR #35 OR #34 OR #33 OR #32 OR #31 OR
#30 OR #29 OR #28 OR #27 OR #26

#39 2,808,509 TS=((depend* or addict* or abus®* or misus* or user or users or
problem* or habit*))

#38 91,387 TS=((schizophren* or schizoaffect* or schizo-affect* or (dementia
NEAR/2 praecox) or hebephreni* or oligophreni*))
#37 54,804 TS=((psychosis or psychoses or psychotic* or hallucinat* or delusion*

or deluded or catatonia or catatonic or paranoia or paranoid or paracusia or phantosmia or
paracusia))

#36 3,486,991 TS=((cancer* or neoplas* or oncolog* or malignan* or tumor* or
tumour* or carc