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Abstract

Cannabis-based medicinal products (CBMPs) are an emerging therapeutic option in the management of primary chronic pain, using the role of the
endocannabinoid system in modulating central and peripheral pain processes. Despite promising preclinical data, there is a paucity of high-quality
evidence to support the use of CBMPs for chronic pain. This study aimed to investigate the health-related quality-of-life outcomes of patients with
chronic pain who were prescribed CBMP oil preparations (Adven, Curaleaf International, Guernsey, UK).
This study is a case series of patients from the UK Medical Cannabis Registry, who were treated with CBMP oils for an indication of chronic pain. The
primary outcomes were the changes in Brief Pain Inventory short form, Short-Form McGill Pain Questionnaire-2, Visual Analog Scale Pain, General
Anxiety Disorder-7, Sleep Quality Scale, and EQ-5D-5L, at 1, 3, and 6 months. One hundred ten patients were included. Significant improvements in
Sleep Quality Scale, EQ-5D-5L pain and discomfort subscale, and Brief Pain Inventory Interference Subscale (P < .05) at 1, 3, and 6 months were
demonstrated. There were no notable differences between cannabis-naïve and previous cannabis users in quality-of-life outcomes. The adverse event
incidence was 30.0%, with most (n = 58; 92.1%) adverse events being mild or moderate in intensity. Treatment of chronic pain with Adven CBMP
oils was associated with an improvement in pain-specific outcomes, health-related quality of life, and self-reported sleep quality. Relative safety was
demonstrated over medium-term prescribed use.While these findings must be treated with caution considering the limitations of study design, they
can inform future clinical trials.
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Chronic pain is defined as persistent or recurring pain
lasting longer than 3 months, characterized by physical
pain, disability, emotional disturbance, and social
withdrawal.1 The global burden of chronic pain is
sizable, with an estimated global incidence of 20%.2,3

In the United Kingdom alone, 28 million people are
thought to be affected by chronic pain.2 Chronic
pain can be accompanied by depression, anxiety, and
sleeping difficulties, which contribute to decreased
quality of life and increased incidence of suicide.4,5

In addition to the costs to the individual, chronic
pain is associated with reduced work productivity,
absenteeism, and unemployment. The cost to the UK
economy from chronic back pain was estimated at
£12.3 billion in 2000 (£21.2 billion, at 2021 inflation
levels), with associated costs projected to have risen
secondary to an aging population.6

While there is increasing recognition of the role of
nonpharmacological therapies in the management of
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chronic pain, pharmacological therapies continue to be
the mainstay of treatment, despite a paucity of high-
quality evidence to support their use.7–9 For example,
while opioid analgesics increased in usage in the early
part of the 21st century, there is limited evidence to
support their use in chronic pain.10–12 This is despite
increasing recognition of both short-term adverse ef-
fects and the associated risks of long-term use, includ-
ing addiction, physical dependence, and increased risk
of psychological comorbidity.11,13,14 Nonsteroidal anti-
inflammatory drugs, which are commonly prescribed
in the setting of musculoskeletal pain, similarly have
an unclear role in chronic pain considering their asso-
ciation with gastrointestinal, cardiovascular, and renal
adverse events.15,16 Gabapentinoids, originally devel-
oped for the treatment of epilepsy, have been used
with increased frequency off-label for the treatment of
chronic pain, partially driven by a desire to find a safer
alternative to opioids.17,18 However, similar to opioids
and nonsteroidal anti-inflammatory drugs, there is a
paucity of evidence to support its current breadth of
use in clinical practice, in addition to growing evidence
of associated harms with chronic use, subversion, and
abuse.18–20

In view of the challenges in managing chronic
pain, there is growing interest in the endocannabinoid
system as a drug target due to its role in modulat-
ing central and peripheral pain processes. As such,
cannabis-based medicinal products (CBMPs) are an
emerging therapeutic option in the management of
primary chronic pain of undefined origin, as well as
chronic cancer pain and neuropathic pain.21–23 CBMPs
are a heterogeneous group of pharmaceuticals avail-
able as either isolate formulations of cannabinoids,
or as broad-spectrum compounds containing other
compounds from the cannabis flower with potential
therapeutic properties, including terpenes, terpenoids,
and flavonoids.24 The 2 cannabinoids to which pre-
scriptions are titrated and with the greatest prelimi-
nary research are �9-tetrahydrocannabinol (THC) and
cannabidiol (CBD).24 THC is a partial agonist of
the primary receptors of the endocannabinoid sys-
tem, cannabinoid receptors type 1 and 2 (CB1 and
CB2 receptors).25,26 CB1 receptors, located in the
central nervous system, modulate glutamate and γ -
aminobutyric acid neurotransmission.27,28 CB1 ago-
nism by THC is thought to induce centrally acting
analgesic effects, in addition to the psychotropic effects
commonly associated with cannabis consumption.27,28

CB2 receptors, which are expressed in peripheral
immune cells, modulate inflammatory cytokines.27,28

However, the extent to which this plays a role in
nociception and pain processing is not clear. CBD has
opposing effects at cannabinoid receptors. Its primary
action is via inhibition of the enzyme fatty acid amino

hydrolase, which typically breaks down endogenous
cannabinoid receptor agonists (anandamide and 2-
arachidonoylglycerol).29–31 Consequently, CBD leads
to increased activation of CB1 and CB2. In clinical
studies, CBD and fatty acid amino hydrolase inhibitors
appear to have similar clinical effects.32,33 However,
CBD is also a negative allosteric modulator of CB1
receptors reducing the overall effects of THC and other
agonists.34 THC, CBD, and other cannabinoids also
act at other receptors implicated in pain pathways,
including opioid, transient receptor potential cation
channel subfamily V member 1, and serotonin 5-HT3
receptors, each potentially contributing to the overall
clinical effects.35

Despite promising preclinical data, there is a paucity
of high-quality evidence to support the use of CBMPs.
The evidence base, while broad, is inconclusive, variable
across chronic pain types, and thus insufficient to
inform guidelines, funders, and licensing agencies.
For cancer-related pain, placebo-controlled trials have
shown clinically significant reduction in pain scores in
those using nabiximols, an oromucosal spray contain-
ing THC and CBD in a 1.1:1.0 ratio. However, a large
trial (n = 397) has shown the difference in effect to be
nonsignificant.36–38 Systematic reviews of nabiximols in
chronic non-cancer and neuropathic pain and CBMPs
inmusculoskeletal pain have also been inconclusive.39,40

However, clinical trials in CBMPs to date have largely
been underpowered, performed in acute settings,
and failed to account for the heterogeneity of
available CBMPs.30,41 Observational studies could
be complementary to clinical trials in this field, as they
provide insights across a broad spectrum of medicines
to guide clinical trials and practice while trial results are
awaited.

The UK Medical Cannabis Registry, set up in
2019, captures longitudinal data of patients prescribed
CBMPs in theUnitedKingdomoutside of theNational
Health Service (NHS) and has published outcomes
related to health-related quality of life (HRQoL) across
all conditions.42 Following legalization of medical
cannabis in the United Kingdom in 2019, many doctors
have preferred sublingual oil as a mode of administra-
tion of CBMPs. This study aims to investigate the safety
and clinical outcomes of patients with chronic pain en-
rolled in the UK Medical Cannabis Registry who were
treated with cannabis-based medium-chain triglyc-
eride oils (Adven, Curaleaf International, Guernsey,
UK).

Methods
Study Overview
This study is an uncontrolled case series of patients
identified from theUKMedical Cannabis Registry, and
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reported in linewith the Strengthening theReporting of
Observational Studies in Epidemiology statement.43 In
accordance with the NHS Health Research Authority
and Research Ethics Committees guidance, this study
did not require formal ethical approval. All participants
completed formal, written consent before enrollment in
the registry.

Setting and Participants
The UK Medical Cannabis Registry was established
in December 2019 and is the first prospective reg-
istry launched in the United Kingdom, capturing
pseudonymized data on patients treated with CBMPs.
It is privately owned andmanaged by SapphireMedical
Clinics. To date, it is the only clinic that enrolls patients
into the registry. Patients are recruited from the United
Kingdom and the Channel Islands. Clinicopathological
information, comorbidities, drug and alcohol history,
and medication information were collected prospec-
tively by clinical staff. Patient-reported outcome mea-
sures (PROMs) and adverse event questionnaires were
electronically administered to patients at baseline, 1
month, 3 months, and 6 months and the 6 monthly
intervals thereafter.

Patient and Data Selection
For this analysis, data were extracted for the initial
participants of the UK Medical Cannabis Registry
who were prescribed cannabis-based oil preparations
(Adven) for the indication of chronic pain and had
recorded PROMs at baseline with at least 1 follow-up
datum (1, 3, and/or 6 months). In the United Kingdom,
prescriptions of CBMPs are only prescribed once other
treatments have proven ineffective or inappropriate.
Only patients who were prescribed exclusively Adven
CBMPs in the form of oil preparation and no other
CBMPs and modes of administration were included
in this analysis. Data regarding demographic details,
including age, sex, and occupation, were recorded.
Participant body mass index (BMI) was also extracted.
Data on the relevant comorbidities contributing to the
Charlson Comorbidity Index, a widely used prognostic
scoring model for 10-year mortality, was collected and
a score calculated for each patient.44 While not wholly
representative of typical comorbidities that accompany
chronic pain, the Charlson Comorbidity Index was
chosen to be collected across the UKMedical Cannabis
Registry, as it is the most commonly used comorbid-
ity scoring system used in registry studies, allowing
for direct comparison of comorbid status between
cohorts.45

Drug and alcohol data on patients were extracted
and analyzed, including smoking status, smoking pack-
years, alcohol units per week, and cannabis status. For

those who had previously or were presently taking
nonprescription cannabis, a novel metric of “gram
years” was calculated as previously described by our
group.42 All CBMP prescriptions were recorded and
analyzed, including company, formulation, method of
administration, CBD concentration, THC concentra-
tion, and strain.

All participants are administered quality-of-life
PROMs questionnaires, including EQ-5D-5L, General
Anxiety Disorder-7 (GAD-7), and Single-Item Sleep
Quality Scale (SQS). Fibromyalgia patients were ad-
ministered the Fibromyalgia Severity Scale, while all
patients with other chronic pain etiologies were admin-
istered the Visual Analog Scale (VAS) Pain, Brief Pain
Inventory Short Form (BPI), and Short-Form McGill
Pain Questionnaire-2.46–51

The BPI is a validated scale that assesses pain
at its “worst,” “least,” “average,” and “now” (cur-
rent pain) to produce a severity score from 0 to
10, as well as measuring interference score, which
measures how much pain has interfered with 7 daily
activities, including general activity, walking, work,
mood, enjoyment of life, relations with others, and
sleep.

The McGill Pain Questionnaire includes pain-
specific descriptors, which patients score the intensity
of, as a number from 1 to 5, in which each number
is associated with the following words: 1, “mild”; 2,
“discomforting”; 3, “distressing”; 4, “horrible”; and
5, “excruciating.” The descriptors fall into 5 ma-
jor groups: continuous, intermittent, affective, neuro-
pathic, and overall, for which the total scores are
calculated.

The Fibromyalgia Severity Scale is derived from the
2016 diagnostic criteria for fibromyalgia.51 It ranges
from 0 to 31 and is a sum of the widespread pain
index, a value measuring the areas of pain experi-
enced by a patient with fibromyalgia, and the symptom
severity score, a measure of the severity of symptoms
associated with fibromyalgia including fatigue, waking
feeling unrefreshed, cognitive symptoms, headaches,
lower abdominal pain, and depression.

The EQ-5D-5L is a 2-part tool that measures the
quality of life across 5 domains (mobility, self-care,
usual activities, pain or discomfort, anxiety or depres-
sion) with 5 levels of severity (no problems, slight prob-
lems, moderate problems, severe problems, and extreme
problems). These 5 domains and levels correspond to
1 of 3125 health states, which are mapped to EQ-5D-
5L index values according to a technique described
by van Hout et al.52 An index value of <0 represents
a health state worse than death, while a score of 1
indicates perfect HRQoL. This is the preferred method
of measuring HRQoL by the National Institute for
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Health and Care Excellence.53 The second part of the
EQ-5D-5L is the EQ-VAS, which consists of a vertical
scale of 0 to 100, whereby “100” corresponds to the
“best health you can imagine” and “0” corresponds to
the “worst health you can imagine.”46

For the GAD-7 score, registry participants are
asked about how often over the past 2 weeks they had
been bothered by the core symptoms of generalized
anxiety disorder, generating a score from 0 to 21,
where a higher score is consistent with worse anxiety
symptoms.47

The SQS is a validated question of sleep quality over
the past 7 days only with sleep quality rated from 0 to
10, wherein “10” signifies “excellent” and “0” denotes
“terrible.”48

Patients were also asked to rate their pain on a VAS
of 0 to 10, where “0” is “no pain at all” and “10” is the
“worst pain that they can imagine.”

Participants reported adverse events at 1, 3, and
6 months from baseline, either through self-reporting
or during routine follow-up with a clinician. Adverse
events were recorded in accordance with the common
terminology criteria for adverse events version 3.0.54

Outcomes
Primary outcome measures for this analysis
were changes in BPI, Short-Form McGill Pain
Questionnaire-2, VAS Pain, GAD-7, SQS, and EQ-5D-
5L PROMs, at 1, 3, and 6 months. Secondary outcomes
included analysis of adverse effects in terms of severity
and incidence.

Statistical Analysis
Data fromPROMswere analyzed compared to baseline
at 1, 3, and 6 months. Normality was tested via a
Shapiro-Wilk test. Parametric data were presented as a
mean ± standard deviation, while nonparametric data
were presented as median (interquartile range [IQR]).
A preplanned subgroup analysis comparing patients
who have self-identified as active cannabis users before
starting CBMP therapy with a subgroup composed of
cannabis-naïve and ex-cannabis users was conducted.
Baseline PROM data and change scores (calculated as
a difference between baseline and follow-up data) were
compared between subgroups.An adverse events profile
was also analyzed.

Statistical analysis was performed with a t-test or
Wilcoxon rank-sum test depending on whether the
data were parametric or nonparametric, respectively.
Statistical significance was defined using P value <.05.
(R version 4.0.3; R Foundation for Statistical Comput-
ing, Vienna, Austria) was used for data visualization
and analysis.

Table 1. Participants’ Demographic and Clinical Characteristics

Baseline Characteristics No. (%)/Mean ± SD

Age, y 52.1 ± 15.4
Female 56 (50.90)
Male 54 (49.10)

Body mass index, kg/m2 28.00 ± 5.56
Occupation
Elementary occupations 5 (4.55)
Professional 19 (17.27)

Retired 7 (6.36)
Unemployed 34 (30.91)
Other occupation 41 (37.27)
Undisclosed 4 (3.64)

Cannabis status
Never used 71 (64.55)
Current user 26 (23.64)
Ex-user 13 (11.81)

Smoking status
Never smoked 55 (50.00)
Current smoker 14 (12.72)
Ex-smoker 41 (37.27)

Charlson Comorbidity Index 1.69 ± 1.94
Mean alcohol consumption per week, units 6.39 ± 10.51
Mean pack-years 11.96 ± 11.72
Mean cannabis lifetime use, gram years 9.44 ± 24.58

SD, standard deviation.

Results
Data extraction included the first 831 patients who
had been registered on the UK Medical Cannabis
Registry. When restricted to patients who had received
treatment for >1 month, 737 patients remained. Out of
737 patients, 449 had received CBMPs for chronic pain
(primary diagnosis) and 257 received only Adven oil
preparation, with no other CBMPs prescribed. From
these, 148 had completed baseline PROM data and
110 of those had completed at least 1 follow-up data
point. Of these, 100 patients had recorded PROMs at
1 month, while 54 patients had recorded PROMs at 3
months and 20 patients had PROMs at 6 months.

Demographic details are presented in Table 1. The
mean age of patients was 52.07 (±15.43). Nearly half
(n = 54; 49.1%) of the patients were female. The mean
BMI of participants was 28.02 (±5.66). The majority
of the patients have never used cannabis (n = 71;
64.55%), with nearly a quarter being current users
(n = 26; 23.64%) and the rest being ex-users (n = 13;
11.81%). The mean cannabis lifetime use was 9.44
gram-years.

Table 2 outlines the primary diagnosis for which
treatment was initiated. The most common primary
diagnosis was chronic noncancer pain (n = 53; 48.2%),
followed by neuropathic pain (n = 26; 23.6%) and
fibromyalgia (n = 18; 16.3%). Fifty-two (47.3%) and 14
(12.7%) patients, respectively, also had a secondary or
tertiary indication for CBMP therapy.
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Table 2. Distribution of Indications for CBMP Therapy

Diagnosis
Primary,
n (%)

Secondary,
n (%)

Tertiary,
n (%)

Chronic noncancer pain 53 (48.2) 18 (13.4) 2 (1.8)
Neuropathic pain 26 (23.6) 7 (6.3) 2 (1.8)
Fibromyalgia 18 (16.2) 12 (10.9) 0 (0.0)
Ehlers-Danlos 6 (5.4) 5 (4.5) 1 (0.9)
Complex regional pain syndrome 4 (5.4) 0 (0.0) 0 (0.0)
Cancer pain 3 (2.7) 0 (0.0) 0 (0.0)
Insomnia 0 (0.0) 3 (2.7) 0 (0.0)
Migraine 0 (0.0) 2 (1.8) 3 (2.7)
Depression 0 (0.0) 1 (0.9) 2 (1.8)
Agoraphobia 0 (0.0) 0 (0.0) 1 (0.9)
Anxiety 0 (0.0) 2 (1.8) 0 (0.0)
Autism spectrum disorder 0 (0.0) 2 (1.8) 1 (0.9)
Eating disorder 0 (0.0) 0 (0.0) 1 (0.9)
PTSD 0 (0.0) 0 (0.0) 1 (0.9)

CBMP,cannabis-based medicinal product;PTSD,posttraumatic stress disorder.

CBMP Dosing and Mode of Administration
The majority of patients had 2 cannabis-based oil
preparations prescribed (n = 105; 95.5%), with the
rest of patients being prescribed a single CBMP (n =
5; 4.5%). Two hundred five CBMPs were prescribed
across the whole cohort. Sativa strains were the most
commonly prescribed (n = 109; 53.2%), followed by
hybrid strains (n = 98; 47.8%). Fifty-nine patients
(53.6%)were prescribed the same combination of 20mg
of CBD oil (sativa strain) and 1 mg of THC oil (hybrid
strain). The median CBD dose at baseline was 20.0 mg
per day (IQR, 20.0-20.0 mg), while the median THC
dose at baseline was 1.00 mg per day (IQR 1.0-2.0 mg).
The majority of oils were prescribed for oral admission
(n = 167; 81.5%).

Patient-Reported Outcome Measures
Table 3 outlines full paired results from baseline to
1 month, 3 months, and 6 months (where data are
available). Statistically significant improvements in
HRQoL were demonstrated at 1, 3, and 6 months in
SQS, EQ-5D-5L pain and discomfort subscale, and
Brief Pain Inventory Interference Subscale (P < .05).
Statistically significant improvements were also demon-
strated at 1 and 3 months only in the EQ-5D-5L Index,
VAS Pain, and EQ-5D-5L VAS (P < .05). It is worth
noting that due to the bimodal distribution of the data,
some comparisons were significant, despite the median
baseline score and follow-up score being the same.

Effect of Previous Cannabis Use
The majority of current users declared using cannabis
daily (n= 24; 88.5%), with median daily usage of 0.75 g
(IQR, 0.35-2.00 g). On subgroup analysis, no statistical
significance difference between cannabis-naïve and
current users was found at baseline for all the PROMs
(P > .05). When the change scores were considered,

the cannabis-naïve group had a significantly larger
difference in scores at 1 month (median, –0.52 vs +
0.22; P = .044). Moreover, at 3-month follow-up, the
current cannabis user subgroup had a larger difference
in McGill’s Continuous Pain Subscale scores (median,
–3.42 vs 0.50, P = .036). Full subgroup analysis results
can be found in Table S1.

Adverse Events
Reported adverse events are described in full in Table 4.
There were 63 total reported adverse events reported by
33 patients (30.0%). The most commonly experienced
adverse events were nausea (n= 9; 14.3%) and dizziness
(n = 7; 11.1%). The majority of adverse events were
mild or moderate (n = 58; 92.1%), with only 2 events
being described as severe and 1 as disabling. Only 1 of
the 63 adverse events (1.6%) was reported by a current
cannabis user, with the rest being reported by patients
whowere either ex-users (n= 4, 6.3%) or cannabis naïve
(n = 58; 92.1%).

Discussion
This analysis presents the short-term outcomes of
the first cohort of patients prescribed CBMP oils for
chronic pain in the United Kingdom. Significant im-
provements in HRQoLwere demonstrated in SQS, EQ-
5D-5L pain and discomfort subscale, and Brief Pain
Inventory Interference Subscale (P < .05) at all follow-
up points recorded to date (at 1, 3, and 6months). There
were no notable differences between cannabis-naïve
and previous cannabis users in terms of quality-of-
life outcomes. The adverse event incidence was 30.0%,
with the majority of adverse events being either mild or
moderate in intensity (n = 58; 92.1%).

Registries have already been established for
monitoring of CBMP prescriptions in chronic pain
globally. A recent analysis of German pain e-Registry
in 2017, which investigated the effectiveness and safety
of THC/CBD spray for chronic pain management in a
cohort of 800 patients found that 56% of patients had
>50% improvement in >5 of 9 aggravated symptom
relief-9 scale domains. These included improvements
in pain intensity (67.5%), depression (66.5%), overall
well-being (61.3%), anxiety (57.6%), disabilities in
daily life (56.3%), sleep (47.0%), and physical (42.1%)
and mental quality-of-life (17.4%).55 This is in line
with the findings of the present study, in terms of
improvements in pain intensity, overall HRQoL, and
sleep quality, all of which were significant at 1, 3, and
6 months in our analysis. However, in the present study,
there was no detectable improvement in the EQ-5D-5L
domains of mobility, self-care, and usual activities.
This may suggest that CBMP oils may be associated
with improved perception of pain without resulting
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Table 3. Paired Baseline and Follow-Up Patient-Reported Outcome Measures

PROM
Follow-Up
Interval n Scores at Baseline Scores at Follow-Up P

GAD-7 1 mo 98 4.00 (0.20-8.00) 2.50 (0.00-8.00) .346
3 mo 51 4.00 (0.50-9.00) 3.00 (1.00-8.00) .663
6 mo 20 5.00 (1.00-11.80) 6.00 (2.50-12.00) .914

SQS 1 mo 88 5.06 ± 2.49 5.77 ± 2.33 .001**
3 mo 47 4.83 ± 2.42 6.09 ± 2.47 <.001***
6 mo 14 4.57 ± 2.34 6.29 ± 2.30 .024**

Pain VAS 1 mo 68 6.37 ± 1.84 5.97 ± 1.71 .016*
3 mo 41 6.61 ± 1.64 5.56 ± 2.14 <.001***
6 mo 12 6.33 ± 1.72 5.42 ± 2.50 .190

EQ-5D-5L Mobility 1 mo 92 3.00 (2.00-4.00) 3.00 (1.80-3.00) .200
3 mo 51 3.00 (2.00-4.00) 3.00 (2.00-4.00) .655
6 mo 19 3.00 (2.00-4.00) 3.00 (2.00-3.50) .964

EQ-5D-5L Self-Care 1 mo 92 2.00 (1.00-3.00) 2.00 (1.00-5.00) .997
3 mo 51 2.00 (1.00-3.00) 1.00 (1.00-3.00) .718
6 mo 19 1.00 (1.00-3.00) 2.00 (1.00-3.00) .514

EQ-5D-5L Usual Activities 1 mo 92 3.00 (2.00-4.00) 3.00 (2.00-3.00) .073
3 mo 51 3.00 (2.00-4.00) 2.00 (2.00-3.50) .120
6 mo 19 3.00 (2.00-4.00) 3.00 (2.50-3.50) .575

EQ-5D-5L Pain and Discomfort 1 mo 92 3.00 (3.00-4.00) 3.00 (2.00-4.00) .028*
3 mo 51 3.00 (3.00-4.00) 3.00 (3.00-4.00) .009**
6 mo 19 4.00 (3.00-4.00) 3.00 (2.00-3.50) .013*

EQ-5D-5L Anxiety and Depression 1 mo 92 2.00 (1.00-3.00) 2.00 (1.00-3.00) .545
3 mo 51 2.00 (1.00-3.00) 1.00 (1.00-2.00) .135
6 mo 19 2.00 (1.00-3.00) 2.00 (1.00-3.50) .878

EQ-5D-5L Index 1 mo 92 0.447 ± 0.299 0.511 ± 0.290 .005**
3 mo 51 0.401 ± 0.319 0.496 ± 0.299 .003**
6 mo 19 0.357 ± 0.343 0.404 ± 0.345 .295

EQ-5D-5L VAS 1 mo 92 52.43 ± 21.43 56.72 ± 21.28 .028*
3 mo 50 50.76 ± 21.60 57.46 ± 21.48 .030*
6 mo 18 46.17 ± 23.55 49.83 ± 22.88 .480

Brief Pain Inventory—Severity Subscale 1 mo 68 5.09 ± 1.95 4.75 ± 1.85 .071
3 mo 36 5.40 ± 1.76 4.37 ± 1.91 .014*
6 mo 13 5.29 ± 2.13 4.15 ± 1.40 .012*

Brief Pain Inventory—Interference Subscale 1 mo 68 4.95 ± 2.12 4.38 ± 2.26 .0182*
3 mo 36 5.24 ± 2.03 4.22 ± 2.33 .029*
6 mo 13 5.78 ± 2.25 3.96 ± 1.85 <.001***

McGill’s Pain Scale—Continuous Pain Subscale 1 mo 56 4.42 (2.29-6.4) 3.58 (1.79-5.71) .255
3 mo 33 4.33 (2.67-6.67) 3.67 (1.83-5.17) .213
6 mo 11 4.50 (2.92-6.08) 2.83 (1.00-5.42) .211

McGill’s Pain Scale—Intermittent Pain Subscale 1 mo 56 4.42 (1.33-5.71) 3.42 (1.25-5.04) .343
3 mo 33 4.67 (1.67-5.83) 2.83 (0.67-5.17) .162
6 mo 11 5.00 (1.17-5.50) 1.50 (0.17-3.83) .129

McGill’s Pain Scale—Affective Pain Subscale 1 mo 56 3.62 (1.75-5.75) 2.50 (1.25-4.31) .124
3 mo 33 3.75 (2.00-5.00) 2.25 (0.75-4.00) .057
6 mo 11 5.00 (2.38-6.00) 1.25 (0.25-4.12) .030*

McGill’s Pain Scale— Overall Score 1 mo 56 3.79 (2.22-5.31) 3.09 (1.63-4.71) .195
3 mo 33 3.98 (2.36-5.44) 2.94 (1.15-4.67) .109
6 mo 11 4.71 (2.58-4.17) 2.04 (0.73-4.77) .065

McGill’s Pain Scale—Neuropathic Pain Subscale 1 mo 56 3.08 (1.17-4.37) 2.75 (1.00-3.71) .316
3 mo 33 3.33 (1.83-4.67) 3.33 (0.67-4.50) .445
6 mo 11 3.67 (3.25-4.17) 2.83 (0.75-3.75) .293

Fibromyalgia Severity Scale 1 mo 12 23.50 (18.50-25.00) 20.50 (15.25-23.75) .340
3 mo 9 18.00 (16.00-24.00) 18.00 (13.00-22.00) .505

GAD-7, General Anxiety Disorder-7; SQS, Sleep Quality Scale; VAS, Visual Analog Scale.
* P< .05, **P < .01, ***P < .001.
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Table 4. Adverse Event Profile

Adverse Events Severity Mild Moderate Severe
Life Threatening/

Disabling Unknown Total, n (%)

Nausea 9 0 0 0 0 9 (14.3)
Dizziness 5 2 0 0 0 7 (11.1)
Headache 2 4 1 0 0 7 (11.1)
Constipation 5 1 0 0 0 6 (9.6)
Fatigue 5 0 0 0 0 5 (7.9)
Dry mouth 4 1 0 0 0 5 (7.9)
Other 1 3 0 0 1 5 (7.9)
Memory impairment 0 4 0 0 0 4 (6.3)
Vomiting 2 0 0 0 0 2 (3.2)
Concentration impairment 1 1 0 0 0 2 (3.2)
Upper abdominal pain 2 0 0 0 0 2 (3.2)
Somnolence (sleepy/ drowsy) 0 2 0 0 0 2 (3.2)
Amnesia 1 0 0 0 0 1 (1.6)
Dyspepsia 0 0 1 0 0 1 (1.6)
Insomnia 1 0 0 0 0 1 (1.6)
Lethargy 0 1 0 0 0 1 (1.6)
Coordination/Balance/Speech impairment 1 0 0 0 0 1 (1.6)
Vertigo (spinning/dizziness) 0 0 0 1 0 1 (1.6)
Total, n (%) 39 (61.9) 19 (30.2) 2 (3.2) 1 (1.6) 1 (1.6) 63 (100)

in functional change. The study was not designed
to assess for differences in this subscale, and further
evaluation of the role of CBMPs in effecting function
in the setting of chronic pain will be required. The
improvements in sleep quality, could be secondary to
the endocannabinoid system’s role in the regulation of
the sleep-wake cycle, through modulation of circadian
rhythm by acting on the suprachiasmatic nucleus.56

Similar improvements in sleep quality in the context of
chronic conditions, have further been shown in a recent
meta-analysis of 8 placebo-controlled trials.57

The present analysis has demonstrated a statistically
significant improvement in health-related quality of
life in a range of pain-related metrics (EQ-5D-5L pain
and discomfort subscale, and Brief Pain Inventory In-
terference Subscale). This is consistent with the results
of a prospective observational study of 751 patients
in Canada, who were prescribed medical cannabis
for chronic pain conditions, which found a decrease
in both pain interference and severity subscale at
12 months.58 This is also consistent with the initial
analysis of patients from the UK Medical Cannabis
Registry, which noted an improvement in HRQoL,
as measured by the EQ-5D-5L index value, across
all conditions.42 A 2017 systematic review and meta-
analysis of HRQoL outcomes in those prescribed
CBMPs or synthetic cannabinoids for all conditions
failed to demonstrate an impact on HRQoL.59 While
formal analysis was not performed on pain-specific
studies, it was notable that pain studies were more
likely to have a positive impact on HRQoL. This
review was also limited, as HRQoL was a secondary

outcome of most included studies. What is more, the
heterogeneity in dose and consistency of cannabis
regarding THC:CBD ratio and methods of intake
prevents direct comparison between the studies. It
should be noted that due to interpersonal differences in
response to CBMPs, and variability between cannabis
plant strains, a degree of variability between prescribed
protocols will inevitably exist and generally limit the
generalizability of studies on cannabinoids. In this
study, analysis was focused on a single CBMP oil range
to limit this variability where possible.

There was no noted improvement in any aspects of
McGill’s Pain Scale, except the affective pain scale at
6 months. This is in keeping with the latest Cochrane
review of cannabis products in adult neuropathic pain,
which concluded that there was no clinically significant
difference in pain relief in those with neuropathic
pain.60 This review did find low-quality evidence of a
difference in pain intensity and sleep, again corrobo-
rated by the present study. However, this study com-
prises only 35 (31.5%) participants with neuropathic
pain, including secondary and tertiary diagnoses, and
therefore may not reveal the outcomes for those with
pain of a neuropathic origin. Preclinical studies have
highlighted a potential role of THC and CBD in
neuropathic pain models; however, this is not wholly
supported at present by clinical data. In future studies,
we aim to assess the effect of CBMPs in select patients
from the UK Medical Cannabis Registry with neuro-
pathic pain for better evaluation.61

While self-reporting of adverse events, which is used
in the UK Medical Cannabis Registry can lead to
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selection bias, the overall adverse event rate in this
cohort was 30.0%, which is comparable to the incidence
reported in the postmarketing safety analysis of nabix-
imols by Etges et al (31.3%)62 but higher than in the
study by Oreja-Guevara et al (20.0%).63 Interestingly,
all but 1 adverse event was reported by patients who
have self-reported never previously using cannabis,
suggesting potential initial adjustment period in which
dosing regimens are being optimized by patients, after
which adverse events subside. Moreover, those who use
cannabis before starting treatment with CBMPs are
subject to selection bias with those with significant
side effects unlikely to seek treatment. As the UK
cannabis registry is expanded, a more in-depth analyses
of adverse events rate over time should be conducted to
elucidate the true incidence.

While registry studies provide a resource-efficient
method to collect naturalistic data, this study has
inherent limitations. Due to a lack of comparator arm
or a control group, this introduces biases and limits the
ability to make any statements regarding causation for
the associations found. What is more, while efforts have
been taken to reduce the selection bias, it is not elimi-
nated, as all included patients were prescribed CBMP
therapy via a private prescription. This limits access to
CBMPs to those who cannot afford the costs associated
with such therapy. Selection bias was compounded by
the exclusion of patients who did not have baseline
data or did not complete follow-up data and must be
taken into account in interpreting the results. However,
to limit the effect of incomplete or missing data, the
study was restricted to those with complete baseline
data. While the potential effect of previous cannabis
use could have confounded the results, on subgroup
analysis we have found no notable differences between
cannabis-naïve and previous-user subgroups in terms
of PROMs (Table S1). It is also worth noting that
regression toward the mean phenomenon could have
accounted for some of the differences observed, espe-
cially for patients with multiple repeated observations,
such as those who had a 1-, 3-, and 6-month follow-up
set of PROMs.

While there is heterogeneity in the etiology of
chronic pain treated in the context of this study, this
is the first study of its kind of patients from the United
Kingdom. This study focuses on short-term outcomes,
and medium- and long-term efficacy and safety out-
comes of CBD/THC oils in the treatment of chronic
pain are still unknown, as data were not sufficient to
conduct the analysis at 12-month follow-up. Going
forward, as more patients are being prescribed CBMPs
in the United Kingdom, analyses of long-term out-
comes are pertinent. Amore in-depth study into specific
prescribing protocols (dose, strain, mode of admission)
and investigating dose-response relationship are needed

for establishing optimal dosing regimens. Interactions
and potential synergistic effect of other analgesics with
CBMPs should also be explored, as a single agent
is unlikely to be used in isolation for chronic pain
management.

Conclusion
These results suggest that treatment of chronic pain
with selected prescription regimens of sublingual
CBMP oils (Adven) is associated with an improvement
in pain-specific outcomes in addition to HRQoL and
self-reported sleep quality. Moreover, it details the
incidence profile of adverse events, particularly high-
lighting how severe or disabling side effects are rare
over medium-term treatment, which is in line with the
previously published data. Due to notable limitations
of this study, definite conclusions on specific prescrip-
tion regimen efficacy cannot be drawn; however, the
20-mg CBD: 1-mg THC prescription protocol, which
was most commonly used in the study, shows promising
initial results. As the UK Medical Cannabis Registry
increases in the number of participants and follow-up
available, further product-specific analyses are planned
across conditions, including oils and flower CBMPs.
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Cannabinoids and pain: New insights from old molecules. Front
Pharmacol. 2018;9:1-19.

26. Paronis CA, Nikas SP, Shukla VG, Makriyannis A. �9-
Tetrahydrocannabinol acts as a partial agonist/antagonist in
mice. Behav Pharmacol. 2012;23(8):802-805.

27. Ibsen MS, Connor M, Glass M. Cannabinoid CB 1 and CB
2 receptor signaling and bias . Cannabis Cannabinoid Res.
2017;2(1):48-60.

28. Szabo B, Schlicker E. Effects of cannabinoids on neurotrans-
mission. In: Handbook of Experimental Pharmacology. 168;
2005:327-365.

29. Turcotte C, Blanchet MR, Laviolette M, Flamand N. The CB2
receptor and its role as a regulator of inflammation. Cell Mol
Life Sci. 2016;73(23):4449-4470.

30. Maharajan MK, Yong YJ, Yip HY, et al. Medical cannabis for
chronic pain: can it make a difference in pain management? J
Anesth. 2020;34(1):95-103.

31. Leweke F, Piomelli D, Pahlisch F, et al. Cannabidiol enhances
anandamide signaling and alleviates psychotic symptoms of
schizophrenia. Transl Psychiatry. 2012;2:e94 https://doi.org/10.
1038/tp.2012.15.

32. Bisogno T, Hanuš L, De Petrocellis L, et al. Molecular targets
for cannabidiol and its synthetic analogues: Effect on vanilloid
VR1 receptors and on the cellular uptake and enzymatic hydrol-
ysis of anandamide. Br J Pharmacol. 2001;134(4):845-852.

33. Stern CAJ, da Silva TR, Raymundi AM, et al. Cannabidiol
disrupts the consolidation of specific and generalized fear
memories via dorsal hippocampus CB1 and CB2 receptors.
Neuropharmacology. 2017;125:220-230.

 15524604, 2021, 12, D
ow

nloaded from
 https://accp1.onlinelibrary.w

iley.com
/doi/10.1002/jcph.1961, W

iley O
nline L

ibrary on [24/06/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1038/tp.2012.15
https://doi.org/10.1038/tp.2012.15


1554 The Journal of Clinical Pharmacology / Vol 61 No 12 2021

34. Laprairie RB, Bagher AM, Kelly MEM, Denovan-Wright EM.
Cannabidiol is a negative allosteric modulator of the cannabi-
noid CB1 receptor. Br J Pharmacol. 2015;172(20):4790-4805.

35. Demuth DG, Molleman A. Cannabinoid signalling. Life Sci.
2006;78(6):549-563.

36. Johnson JR, Burnell-Nugent M, Lossignol D, Ganae-Motan
ED, Potts R, Fallon MT. Multicenter, double-blind, random-
ized, placebo-controlled, parallel-group study of the efficacy,
safety, and tolerability of THC:CBD extract and THC extract
in patients with intractable cancer-related pain. J Pain Symptom
Manage. 2010;39(2):167-179.

37. Johnson JR, Lossignol D, Burnell-Nugent M, Fallon MT. An
open-label extension study to investigate the long-term safety
and tolerability of THC/CBD oromucosal spray and oromu-
cosal THC spray in patients with terminal cancer-related pain
refractory to strong opioid analgesics. J Pain SymptomManage.
2013;46(2):207-218.

38. Lichtman AH, Lux EA, McQuade R, et al. Results of a
double-blind, randomized, placebo-controlled study of nabix-
imols oromucosal spray as an adjunctive therapy in advanced
cancer patients with chronic uncontrolled pain. J Pain Symptom
Manage. 2018;55(2):179-188.e1.

39. Canadian Agency for Drugs and Technologies in Health.
Cannabinoid Buccal Spray for Chronic Non-Cancer or Neu-
ropathic Pain: A Review of Clinical Effectiveness, Safety, and
Guidelines. Ottawa, ON: Canadian Agency for Drugs and
Technologies in Health; 2016.

40. Fitzcharles MA, Baerwald C, Ablin J, Häuser W. Efficacy,
tolerability and safety of cannabinoids in chronic pain asso-
ciated with rheumatic diseases (fibromyalgia syndrome, back
pain, osteoarthritis, rheumatoid arthritis): A systematic review
of randomized controlled trials. Schmerz. 2016;30(1):47-61.

41. Johal H, Devji T, Chang Y, Simone J, Vannabouathong
C, Bhandari M. Cannabinoids in chronic non-cancer pain:
a systematic review and meta-analysis. Clin Med Insights
ArthritisMusculoskelet Disord. 2020;13. https://doi.org/10.1177/
1179544120906461.

42. Erridge S, Salazar O, Kawka M, et al. An initial analysis of the
UK Medical Cannabis Registry: Outcomes analysis of first 129
patients. Neuropsychopharmacol Reports. 2021;(April):1-9.

43. von Elm E, Altman DG, Egger M, et al. The Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) Statement: guidelines for reporting observational
studies. 2015;147(8):573-578.

44. Quan H, Li B, Couris CM, et al. Updating and validating the
Charlson Comorbidity Index and score for risk adjustment in
hospital discharge abstracts using data from 6 countries. Am J
Epidemiol. 2011;173(6):676-682.

45. Brusselaers N, Lagergren J. The Charlson Comorbidity Index in
registry-based research.Methods Inf Med. 2017;56(5):401-406.

46. Herdman M, Gudex C, Lloyd A, et al. Development and
preliminary testing of the new five-level version of EQ-5D (EQ-
5D-5L). Qual Life Res. 2011;20(10):1727-1736.

47. Löwe B, Decker O, Müller S, et al. Validation and standardiza-
tion of the generalized anxiety disorder screener (GAD-7) in the
general population.Med Care. 2008;46(3):266-274.

48. Snyder E, Cai B, DeMuro C, Morrison MF, Ball W. A new
single-item sleep quality scale: results of psychometric evalua-
tion in patients with chronic primary insomnia and depression.
J Clin Sleep Med. 2018;14(11):1849-1857.

49. Pelayo-Alvarez M, Perez-Hoyos S, Agra-Varela Y. Reliability
and concurrent validity of the palliative outcome scale, the

Rotterdam symptom checklist, and the brief pain inventory. J
Palliat Med. 2013;16(8):867-874.

50. Melzack R. The McGill Pain Questionnaire: major properties
and scoring methods. Pain. 1975;1(3):277-299.

51. Wolfe F, Clauw DJ, Fitzcharles MA, et al. 2016 revisions to
the 2010/2011 fibromyalgia diagnostic criteria. Semin Arthritis
Rheum. 2016;46(3):319-329.

52. Van Hout B, Janssen MF, Feng YS, et al. Interim scoring for
theEQ-5D-5L:mapping theEQ-5D-5L toEQ-5D-3L value sets.
Value Heal. 2012;15(5):708-715.

53. National Institute for Health and Care Excellence (NICE)
Position statement on use of the EQ-5D-5L value set for
England. https://www.nice.org.uk/about/what-we-do/our-pro
grammes/nice-guidance/technology-appraisal-guidance/
eq-5d-5l. Accessed July 10, 2021.

54. Trotti A, Colevas AD, Setser A, et al. CTCAE v3.0: Develop-
ment of a comprehensive grading system for the adverse effects
of cancer treatment. Semin Radiat Oncol. 2003;13(3):176-181.

55. Ueberall MA, Essner U, Mueller-Schwefe GHH. Effectiveness
and tolerability of THC:CBD oromucosal spray as add-on
measure in patients with severe chronic pain: analysis of 12-
week open-label real-world data provided by the German pain
e-registry. J Pain Res. 2019;12:1577-1604.

56. Babson KA, Sottile J, Morabito D. Cannabis, cannabinoids,
and sleep: a review of the literature. Curr Psychiatry Rep.
2017;19(4):23. https://doi.org/10.1007/s11920-017-0775-9.

57. Whiting PF, Wolff RF, Deshpande S, et al. Cannabinoids for
medical use: a systematic review and meta-analysis. JAMA.
2015;313(24):2456-2473.

58. Safakish R, Ko G, Salimpour V, et al. Medical cannabis for the
management of pain and quality of life in chronic pain patients:
a prospective observational study. Pain Med (United States).
2020;21(11):3073-3086.

59. GoldenbergM,ReidMW, IsHakWW,Danovitch I. The impact
of cannabis and cannabinoids for medical conditions on health-
related quality of life: a systematic review and meta-analysis.
Drug Alcohol Depend. 2017;174:80-90.

60. Mücke M, Phillips T, Radbruch L, Petzke F, Häuser W.
Cannabis-based medicines for chronic neuropathic pain in
adults. Cochrane Database Syst Rev. 2018;2018(3).

61. Haroutounian S, Hohmann AG, Krane E, et al. System-
atic review and meta-analysis of cannabinoids, cannabis-based
medicines, and endocannabinoid system modulators tested for
antinociceptive effects in animal models of injury-related or
pathological persistent pain. Pain. 2021;162(suppl 1):S26-S44.
https://doi.org/10.1097/j.pain.0000000000002269.

62. Etges T, Karolia K, Grint T, et al. An observational post-
marketing safety registry of patients in the UK, Germany,
and Switzerland who have been prescribed Sativex® (THC:
CBD, nabiximols) oromucosal spray. Ther Clin Risk Manag.
2016;12:1667-1675.

63. Oreja Guevara C. Observational safety study of THC: CBD
oromucosal spray (Sativex) in multiple sclerosis patients with
spasticity. Clin Exp Pharmacol. 2015;5(184):2161-1459.

Supplemental Information
Additional supplemental information can be found by click-
ing the Supplements link in the PDF toolbar or the Supple-
mental Information section at the end of web-based version
of this article.

 15524604, 2021, 12, D
ow

nloaded from
 https://accp1.onlinelibrary.w

iley.com
/doi/10.1002/jcph.1961, W

iley O
nline L

ibrary on [24/06/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1177/1179544120906461
https://doi.org/10.1177/1179544120906461
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/technology-appraisal-guidance/eq-5d-5l
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/technology-appraisal-guidance/eq-5d-5l
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/technology-appraisal-guidance/eq-5d-5l
https://doi.org/10.1007/s11920-017-0775-9
https://doi.org/10.1097/j.pain.0000000000002269

