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Abstract
Aim: Cannabis-based medicinal products (CBMPs) are prescribed with increased fre-
quency, despite a paucity of high-quality randomized controlled trials. The aim of this 
study is to analyze the early outcomes of the first series of patients prescribed CBMPs 
in the UK with respect to effects on health-related quality of life and clinical safety.
Methods: A prospective case series was performed using the UK Medical Cannabis 
Registry. Primary outcomes were change in patient-reported outcomes measures 
(EQ-5D-5L, General Anxiety Disorder-7 (GAD-7) and Single-Item Sleep Quality Scale 
(SQS)) at 1 and 3 months from baseline. The secondary outcome was the incidence of 
adverse events. Statistical significance was defined by a P-value <.050.
Results: There were 129 patients included in the final analysis with a mean age of 
46.23 (±14.51) years. The most common indication was chronic pain of undefined 
etiology (n = 48; 37.2%). The median initial cannabidiol and (−)-trans-Δ⁹-tetrahydro
cannabinol daily dose was 20.0 mg (Range: 0.0-768.0 mg) and 3.9 mg (Range: 0.0-
660.0 mg), respectively. Statistically significant improvements in health-related qual-
ity of life were demonstrated at 1 and 3 months in GAD-7, SQS, EQ-5D-5L pain and 
discomfort subscale, EQ-5D-5L anxiety and depression subscale, EQ-VAS and EQ-
5D-5L index values(P < .050). There were 31 (24.03%) total reported adverse events.
Conclusion: This study suggests that CBMP therapy may be associated with an im-
provement in health-related quality-of-life outcomes as self-reported by patients. 
CBMPs are also demonstrated to be relatively safe in the short to medium-term. 
These findings must be treated with caution given the limited scope of this initial 
analysis, with no placebo or an active comparator, with further research required.
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1  | INTRODUC TION

Cannabis-based medicinal products (CBMPs) are prescribed with 
increasing frequency for selected conditions, with more countries 
and jurisdictions legalizing their use for a range of different medical 
indications.1 This is also true of the UK, since the introduction of 
legislative reform in November 2018 legalized CBMPs prescribed for 
medicinal purposes.2 However, the National Institute for Health and 
Care Excellence (NICE) currently recommends the use of CBMPs 
for just four conditions, only when other treatments have proven 
ineffective or inappropriate: spasticity in adults with multiple scle-
rosis, severe treatment-resistant epilepsy in Lennox-Gastaut and 
Dravet Syndromes and chemotherapy-induced nausea and vomit-
ing.3 The NICE review additionally demonstrated improvements in 
chronic pain clinical outcomes, however, it exceeded the incremen-
tal cost-effectiveness ratio threshold of £20  000 to £30  000 per 
quality adjusted life years to recommend prescribing in the National 
Health System (NHS).3 Physicians in the United Kingdom may pre-
scribe CBMPs for a condition if licensed treatments, both on and 
off-license, have been trialed without providing benefit or if there 
is a clinically appropriate reason why licensed treatments would be 
inappropriate.4

In spite of the limited indications for accessing CBMPs in the 
NHS in the UK, there is a growing body of literature that suggests 
cannabinoids, and other active pharmaceutical ingredients within 
the Cannabis plant, have potent effects on neurotransmission, neu-
roendocrine signaling, and inflammatory processes.5 Such discover-
ies open a plethora of possibilities for the potential use of CBMPs 
in chronic primary pain, cancer pain, and neuropathic pain manage-
ment.6–8 Possible benefits have also been shown for neurological 
and some psychiatric conditions, such as anxiety-predominant dis-
orders.9 There is a paucity of high-quality evidence to guide best 
practices and optimal therapeutic regimes, however.

Cannabis-based medicinal products represent a broad spec-
trum of pharmaceutical products with complex pharmacology. 
Available formulations range from single isolate cannabinoids to full-
spectrum products containing a range of cannabinoids, terpenes, 
flavonoids, and other compounds with individual pharmacokinetic 
and pharmacodynamic properties, which increases the potential for 
interactions.10–12 Therefore, it is challenging to study the potential 
outcomes of these medications within the context of individual clin-
ical trials due to time, resource, and financial constraints. Due to 
these methodological limitations, conclusions of most existing clin-
ical trials report the benefits of CBMPs as ‘probably beneficial’ or 
‘unclear’. Systematic reviews highlight the inconsistencies between 
reported efficacy, tolerability, and safety in published randomized 
controlled trials.1,13 Consequently, the evidence base, while broad, is 
inconclusive and as such insufficient for informing licensing agencies 
and guidelines.

Observational studies are a potential alternative to clinical tri-
als, which could be a complementary source of high-quality data on 
CBMPs. The analysis of the first 400 patients receiving prescribed 
cannabidiol (CBD) in New Zealand demonstrated an overall increase 

in quality of life, with a reduction in non-cancer pain, anxiety, and 
depression symptoms.14 Additionally, no major adverse events were 
reported.14 A 12-month longitudinal study of self-medicating canna-
bis users in Spain exhibited no mental health deterioration or per-
sonality change.15 Despite encouraging early evidence, questions 
about optimal treatment regimens, potential adverse events, the 
effectiveness of formulations, and patient selection remain.

Formalized patient registries are emerging as a source of high-
quality, comprehensive observational data that can assist in address-
ing these questions.16–18 They are an important tool for post-approval 
monitoring of drugs, especially for innovative and off-license medi-
cations, for which conventional outcomes data collection methods 
might not be feasible or practical.19 By collecting prospective data, 
patient registries help to answer clinically relevant questions on 
safety and effectiveness, whilst being reflective of real-world pre-
scribing and usage patterns.20 The UK Medical Cannabis Registry 
was developed to capture the overwhelming majority of patients 
treated with CBMPs, which has occurred outside of the NHS, and 
to help in bridging the knowledge gap and provide valuable insight.

Herein we describe the analysis of outcomes of the first cohort 
of enrolled patients to the UK Medical Cannabis Registry, which was 
set up in December 2019, the first of its kind in the UK. We aimed 
to investigate prescribed formulations, adverse events, and patient-
reported outcome measures.

2  | METHODS

2.1 | Study overview

A case series of patients prescribed CBMPs for a number of indica-
tions was conducted using the UK Medical Cannabis Registry and 
herein reported in accordance with the STROBE statement for re-
porting observational studies.21 In accordance with the NHS Health 
Research Authority and Research Ethics Committees’ guidance, this 
study was adjudged to not require formal ethical approval. All par-
ticipants completed written, informed consent prior to enrolment in 
the registry.

2.2 | Setting and participants

The UK Medical Cannabis Registry is the first such prospective reg-
istry launched in the UK and captures prospective pseudonymized 
data on patients treated with CBMPs produced according to Good 
Manufacturing Practice criteria. The UK Medical Cannabis Registry 
is privately owned and managed by Sapphire Medical Clinics. 
Clinicopathological information, comorbidities, drug, and alco-
hol history and medication information are entered prospectively 
by clinical staff following an initial consultation. Patient-reported 
outcome measures (PROMs), clinical effectiveness measures, and 
adverse event questionnaires are remotely administered to pa-
tients through an online web-based platform at baseline, 1 month, 
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3  months, 6  months, and then 6 monthly intervals thereafter. To 
date, the only clinic to routinely require registration of patients 
with the UK Medical Cannabis Registry is Sapphire Medical Clinics, 
which, through utilizing remote consulting, treats patients across all 
four nations in the United Kingdom and the Channel Islands. Prior to 
registration participants are required to give informed consent oth-
erwise their data is withheld from the registry.

2.3 | Patient and data selection

For this analysis data were extracted for the initial participants of 
the UK Medical Cannabis Registry who were prescribed CBMPs 
and had recorded PROMs at baseline with follow-up at 1 and/or 
3 months from that date. Regulations in the UK stipulate that treat-
ment with CBMPs can only be considered once licensed treatments 
have proven ineffective or inappropriate.4

Primary, secondary and tertiary conditions, as identified by the 
treating clinician, included those for which CBMPs were prescribed 
with the intention of treating associated symptoms or sequelae of 
disease. These included anxiety, autistic spectrum disorder, cancer 
pain, complex regional pain syndrome, Crohn's disease, depression, 
Ehlers–Danlos, epilepsy, fibromyalgia, headaches, insomnia, mi-
graine, multiple sclerosis, neuropathic pain, obsessive-compulsive 
disorder, palliative care, Parkinson's Disease, and post-traumatic 
stress disorder. Palliative care was defined using World Health 
Organization terminology as ‘the prevention and relief of suffering 
of adult and pediatric patients and their families facing the problems 
associated with life-threatening illness.22 Patients with chronic pain 
caused by an alternative pathology, which could not be described 
by the terminology previously listed, were defined as ‘chronic pain 
of undefined etiology’. This, therefore, describes a heterogeneous 
group of patients with both chronic primary and secondary pain. 
Palliative care was defined as those patients treated for physical and 
psychological symptoms caused by life-threatening or life-limiting 
conditions, or the treatments for those illnesses.

Data regarding demographic details including age, sex, and oc-
cupation were recorded. Participant body mass index (BMI) was also 
extracted. Patient comorbidities were recorded, including hyperten-
sion, depression and/or anxiety, arthritis, epilepsy, and endocrine 
dysfunction. In addition, the relevant co-morbidities contributing to 
the Charlson comorbidity index, a widely used prognostic scoring 
model for 10-year mortality, were collected and a score calculated 
for each patient.23–25

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 non-prescription cannabis a novel metric of ‘gram 
years’ was calculated.

Cannabis gram years = average cannabis consumption in grams 
per day x years of use

The gram year metric was devised to quantify the potential of 
prior cannabis use on developing biological tolerance to the effects 

of cannabis which is known to be related to the quantity of cannabis 
consumed and the length of time over which it has been repeatedly 
consumed.26,27 This is not a validated metric, however.

Medication data were also recorded for prescriptions in the fol-
lowing British National Formulary (BNF) chapters:

•	 Analgesics
•	 Anticoagulants and protamine
•	 Antidepressants
•	 Antidiabetic Drugs
•	 Antiplatelets
•	 Hypnotics and Anxiolytics

Oral morphine equivalents were calculated for prescribed opioid 
medications in accordance with conversion factors quoted by the 
BNF.28

All CBMP prescriptions were recorded and analyzed including 
company, formulation, method of administration, CBD concentra-
tion, (−)-trans-Δ⁹-tetrahydrocannabinol (THC) concentration, and 
strain.

All participants completed three quality-of-life PROMs, includ-
ing EQ-5D-5L, General Anxiety Disorder-7 (GAD-7) and Single-Item 
Sleep Quality Scale (SQS).29–31 The EQ-5D-5L is a two-part tool that 
initially measures the quality of life across five domains (mobility, 
self-care, usual activities, pain or discomfort, anxiety or depres-
sion) with five levels of severity (1–no problems; 2–slight problems; 
3–moderate problems; 4–severe problems; 5–extreme problems). 
Each of these levels and dimensions is combined to create a 5-digit 
code representing one of 3125 health states.29 The combined health 
state is mapped to EQ-5D-5L index values for analysis utilizing the 
mapping function described by Van Hout et al, the preferred map-
ping function of NICE for measuring health-related quality of life 
of UK populations.32,33 An index score of 1, represents full health 
(health state 11  111), whilst a score below 0 represents a health 
state worse than death.32 The second part of the EQ-5D-5L is the 
EQ-visual analog scale (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 imag-
ine”.29 For the GAD-7 score registry participants are asked about 
how often over the past two weeks they had been bothered by the 
core symptoms of generalized anxiety disorder, generating a score 
from 0 to 21.30 Mild, moderate, and severe anxiety symptoms are 
defined by thresholds of ≥5, ≥10, and ≥15, respectively. A general 
population validation suggests that mean GAD-7 scores for men and 
women are 2.66 and 3.20, respectively.30 The SQS is a validated 
question of sleep quality over the past seven days only with sleep 
quality rated from 0 to 10, wherein “10” signifies “excellent” and “0” 
denotes “terrible”.31

Participants reported adverse events at one and three months 
from baseline, either through self-reporting or during routine fol-
low-up with a clinician. These were subsequently inputted into the 
registry. Adverse events were recorded in accordance with the com-
mon terminology criteria for adverse events version 3.0.34
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Primary outcome measures for this initial analysis were change 
in quality-of-life metrics at 1 and 3 months from baseline. The reg-
istry also contains data relating to condition-specific effectiveness 
measures and PROMs however the reporting of these data will be 
the subject of future peer-reviewed publications, once sufficient 
condition-specific data is available.

2.4 | Statistical analysis

Demographic variables, conditions, tobacco and alcohol use, canna-
bis status, medication data, and adverse events were analyzed using 
descriptive analysis. Data from PROMs were analyzed compared to 
baseline at 1 and 3 months. Each data set was confirmed to be para-
metric or non-parametric via a Shapiro–Wilk Test. Parametric data 
are presented as a mean value ± (standard deviation (±SD)), whilst 
non-parametric data is presented as median (range). Analysis was 
performed with paired t-test or Wilcoxon rank-sum test depending 
on whether the data was parametric or non-parametric, respectively. 
Statistical significance was defined using P-value <.050. All statistics 
were performed using Statistical Package for Social Sciences (SPSS) 
[IBM Statistics version 27 SPSS Inc].

3  | RESULTS

Initial data extraction included the first 210 patients who had been 
registered on the UK Medical Cannabis Registry. On excluding those 
without completion of baseline PROMs, 129 patients were included 
in the final data analysis. Of these, 70 patients had recorded PROMs 
at one month, whilst 50 patients had recorded PROMs at 3 months.

Demographic details are presented in Table 1. The mean age of 
patients was 46.23 (±14.51). Sixty-three (48.8%) of patients were 
female. The highest occupation category registered was other occu-
pations (n = 65; 50.4%). Of these 36 (27.9%) were unemployed. The 
mean BMI of participants was 26.02 (±6.22).

Table 2 outlines the primary diagnosis for which treatment was 
initiated. The most common primary diagnosis was chronic pain of 
undefined etiology (n  =  48; 37.2%), followed by neuropathic pain 
(n = 22; 17.1%) and anxiety (n = 11; 8.5%). A total of 86 (66.7%) pa-
tients had a primary diagnosis of a condition associated with chronic 
pain. Forty-four (34.1%) and eight (6.2%) patients, respectively, also 
had a secondary or tertiary indication of pain for CBMP therapy. 
The median Charlson comorbidity index was 0 (Range: 0-11). The 
incidence of hypertension (n = 9; 7.0%), depression and/or anxiety 
(n = 39; 30.2%), arthritis (n = 22; 17.1%); epilepsy (n = 5; 3.9%); en-
docrine dysfunction (n = 4; 3.1%) was also recorded.

Seventy-one (55.0%) participants had never smoked, 26 
(20.2%) were ex-smokers and 27 (20.9%) were current smokers on 
registration. The mean alcohol consumption per week was 5.93 
(±14.61) units. Fifty-eight (45%) participants had never used can-
nabis, 14 (10.9%) participants were ex-cannabis consumers, and 52 
(40.3%) were current cannabis users. The median oral morphine 

equivalent of those prescribed opioid medication at baseline 
was 25.5  mg (Range 3.0  mg–750.0  mg). The median oral mor-
phine equivalent for the entire patient cohort was 0.0 mg (Range: 
0.0 mg–750.0 mg).

3.1 | Cannabis-based medicinal products dosing and 
mode of administration

The median number of CBMPs prescribed at the initiation of ther-
apy was 2, with 33 (25.6%), 86 (66.7%), 8 (6.2%), and 2 (1.6%) being 
prescribed 1 to 4 different CBMPs, respectively. The majority of 
patients were on at least one oil preparation with only 17 (13.2%) 
patients not prescribed an oil preparation, which is prescribed for 
oral or sublingual administration. In regard to vaporized dry flower 
preparations (flos or granulate), 29 (22.5%) were prescribed one 
preparation, and 5 (3.9%) were prescribed two preparations. The 
median initial CBD dose was 20.0  mg (Range: 0.0-768.0  mg). The 
median initial THC dose was 3.9 mg (Range: 0.0-660.0 mg).

3.2 | Patient-reported outcome measures

Table 3 outlines in full paired results from baseline to 1 month and 
3  months. Statistically significant improvements in health-related 
quality of life were demonstrated at 1 and 3 months in GAD-7, SQS, 
EQ-5D-5L pain and discomfort subscale, EQ-5D-5L anxiety and 
depression subscale, EQ-VAS scores, and EQ-5D-5L index values 

TA B L E  1   Demographic details of study participants

Demographic details
n (%)/mean 
(±SD)

Sex

Female 63 (48.8%)

Male 66 (51.2%)

Age 46.23 ± 14.51

Occupation

Clerical support workers 1 (0.8%)

Craft and related trades workers 4 (3.1%)

Elementary occupations 5 (3.1%)

Managers 11 (8.5%)

Plant and machine operators, and assemblers 3 (2.3%)

Professional 20 (15.5%)

Service and sales workers 3 (2.3%)

Skilled agricultural, forestry and fishery workers 2 (1.6%)

Technicians and associate professionals 4 (3.1%)

Other occupations* 65 (50.4%)

Body Mass Index 26.02 ± 6.22

*Other Occupations – Unemployed (n = 36), Retired (n = 14), all else 
(n = 1) [not described to avoid indirect personal identification].
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(P < .050). Statistically significant improvements were demonstrated 
at 3 months only in the EQ-5D-5L usual activities subscale (P < .050).

3.3 | Adverse events

Reported adverse events are described in full in Table 4. There were 
31 (24.03%) total reported adverse events. The most commonly ex-
perienced adverse events were somnolence and constipation, expe-
rienced by 4 (3.10%) participants each. There was 1 (0.78%) disabling 
adverse event of insomnia, which lasted 4 days in duration.

4  | DISCUSSION

This analysis presents the initial findings of a section of the first co-
hort of patients prescribed CBMPs in the UK and captured on the 
UK Medical Cannabis Registry. Early results demonstrate CBMPs 

may be associated with improved health-related quality of life across 
a broad spectrum of conditions. In particular, there are statistically 
significant improvements in symptoms of anxiety and depression, 
sleep quality, pain, and discomfort. The adverse event rate within this 
analysis was 24.03%, with constipation being the most frequently 
experienced adverse event (3.10%). These findings, however, must 
be treated with caution given the limited scope of this initial analysis.

In the present study, patients prescribed CBMPs demonstrated 
the improved patient-reported quality of life as illustrated by an in-
crease in mean paired EQ-5D-5L index values and EQ-VAS scores at 
both 1 and 3 months. This is consistent with results from an audit 
of 400 patients prescribed CBD oil in New Zealand, which found 
a mean increase in EQ-VAS score of 13.6.14 However, the median 
follow-up of this study was 36  days.14 The earlier realization of 
improved quality of life as reported by the EQ-VAS scale may be 
secondary to higher initial doses of CBD in the New Zealand-based 
study.14 Furthermore, THC was also prescribed to participants of 
this study which is recognized to have a higher incidence of ad-
verse events in comparison to CBD.35 A study of Spanish patients 
with chronic disease who self-medicated with cannabis failed to 
demonstrate an improvement in quality of life with cannabis with 
12 months follow-up.15 However, these results may be subsequent 
to patients self-medicating prior to enrolment, biasing results to the 
null. Furthermore, the cannabis they were ingesting was unregulated 
and therefore may have been inconsistent in cannabinoid concentra-
tion and therefore dose.

There was a modest improvement in anxiety symptoms within 
participants in this study as demonstrated by improved GAD-7 and 
EQ-5D-5L anxiety and depression subscale scores. There is increas-
ing pre-clinical data to support the role of the endocannabinoid 
system in modulating anxiety.36 However, there is a paucity of ran-
domized control trial data to support prescribing in generalized anx-
iety disorder. There is however a small clinical trial demonstrating 
beneficial effects in social anxiety.37 A comprehensive systematic 
review and meta-analysis by Black et al on cannabinoids in the treat-
ment of mental health disorders concluded that there is a paucity 
of evidence across the spectrum of psychiatric disease.38 However, 
some very-low quality evidence suggested that THC improves anxi-
ety symptoms in those with chronic medical conditions.38 These re-
sults suggest that there may be a role for the utilization of CBMPs 
in anxiety symptoms and therefore anxiety disorders, however, this 
requires further investigation.

Moreover, these results suggest the effectiveness of CBMPs in 
improving sleep in a cohort of medical cannabis patients. The en-
docannabinoid system has been implicated in the regulation of the 
sleep-wake cycle.39 It is thought to regulate the interaction between 
the suprachiasmatic nucleus, which drives circadian rhythm in re-
sponse to light, and sleep.39 A systematic review and meta-analysis 
of placebo-controlled trials of CBMPs demonstrated an improve-
ment in sleep quality and sleep disturbance, when prescribed in the 
setting of other chronic conditions.35

As described, CBMPs demonstrated improvements in psycholog-
ical domains such as sleep, anxiety/depression, and discomfort/pain, 

TA B L E  2   Patient primary, secondary and tertiary diagnoses

Diagnosis
Primary
n (%)

Secondary
n (%)

Tertiary
n (%)

Chronic pain of 
undefined etiology

48 (37.2%) 12 (9.3%) 3 (2.3%)

Neuropathic pain 22 (17.1%) 13 (10.1%) 2 (1.6%)

Anxiety 11 (8.5%) 13 (10.1%) 4 (3.1%)

Fibromyalgia 8 (6.2%) 11 (8.5%) 1 (0.8%)

Ehlers–Danlos 7 (5.4%) 5 (3.9%) 2 (1.6%)

PTSD 7 (5.4%) 1 (0.8%) 0 (0.0%)

Palliative care 6 (4.7%) 0 (0.0%) 0 (0.0%)

Epilepsy adult 4 (3.1%) 1 (0.8%) 0 (0.0%)

Migraine 3 (2.3%) 2 (1.6%) 5 (3.9%)

Depression 3 (2.3%) 2 (1.6%) 4 (3.1%)

Insomnia 2 (1.6%) 3 (2.3%) 2 (1.6%)

Headache 2 (1.2%) 0 (0.0%) 0 (0.0%)

Autistic spectrum 
disorder

1 (0.8%) 2 (1.6%) 1 (0.8%)

Crohn's Disease 1 (0.8%) 1 (0.8%) 0 (0.0%)

OCD 1 (0.8%) 1 (0.8%) 0 (0.0%)

Complex regional pain 
syndrome

1 (0.8%) 0 (0.0%) 0 (0.0%)

Multiple sclerosis 1 (0.8%) 0 (0.0%) 0 (0.0%)

Parkinson's 1 (0.8%) 0 (0.0%) 0 (0.0%)

Agoraphobia 0 (0.0%) 1 (0.8%) 0 (0.0%)

Cancer pain 0 (0.0%) 3 (2.3%) 0 (0.0%)

Cluster headaches 0 (0.0%) 1 (0.8%) 0 (0.0%)

Ulcerative colitis 0 (0.0%) 1 (0.8%) 0 (0.0%)

Chemotherapy 
induced nausea and 
vomiting

0 (0.0%) 0 (0.0%) 1 (0.8%)

Eating Disorder 0 (0.0%) 0 (0.0%) 1 (0.8%)
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rather than direct motor function. These results suggest that the 
general improvements in HRQOL are more closely related to the psy-
choactive effects of CBMPs, rather than functional improvements. 
Whilst the psychotropic effects of cannabis are often described in 
both scientific and lay literature, there is clear pre-clinical evidence 
of cannabinoids acting upon peripheral pain receptors.25 Real-world 
outcomes of chronic pain patients will be individually investigated 
within the UK Medical Cannabis Registry, and other settings in the 
future once sufficient data is available. Whilst central processing is 
universally recognized as a determinant of overall health within a bio-
psychosocial model of health,40 further disease-specific analysis will 
provide further clarity on whether CBMPs improve motor function 
in addition to psychological distress in clinical settings. Particular at-
tention in future studies should focus on CBMPs’ psychoactive prop-
erties is the risk of developing a cannabis use disorder, particularly in 
comparison to opioids and benzodiazepines which present a greater 
risk for dependence and personal harm.41

The adverse event rate of patients in this registry was 24.03%. 
One patient (0.78%) suffered a disabling adverse event, which was 
insomnia. An open-label post-marketing surveillance study of nabix-
imols for treatment-resistant spasticity found an all-cause adverse 
event incidence of 31.3%.42 Another post-marketing safety analysis 
of nabiximols similarly found a 27.9% all-cause adverse event rate.43 
This suggests that the reported adverse event rate in this registry is 
close to the true population rate. Whilst self-reporting of adverse 
events is a potential limitation it confirms that the methodology ap-
plied by the UK Medical Cannabis Registry is satisfactory in captur-
ing adverse events in this setting.

The UK Medical Cannabis Registry is the first UK-based CBMP 
registry allowing for prospective longitudinal data capture and ob-
servational analysis. The most notable limitation of this dataset is 
the lack of a comparison arm to account for any potential placebo 
effect influencing outcomes. In addition, a serious limitation of the 
study is the high rate at which baseline PROMs were not completed, 
representing a limitation of this study and remote data collection 
more broadly. As an observational study, it is also subject to con-
founding. This is further affected as access to treatment is through 
a private prescription, therefore limiting inclusion to those able to 
afford the associated costs. CBMPs are not available via private 
insurance and are therefore self-funded by individuals. However, 
36 (27.9%) and 14 (10.9%) of the studied population were unem-
ployed or retired suggesting that an absolute bias towards high 
wealth individuals was not clearly present. The median follow-up 
length was 36 days, which limits inferences which can be drawn on 
long-term effects of CBMPs. Moreover, 51.2% of participants were 
either currently or had formerly used cannabis increasing the like-
lihood of selection bias. This is also represented in a median oral 
morphine equivalent dose of 0.0, suggesting that a number of pa-
tients had also successfully weaned from opioid medications prior 
to receiving a prescription for medical cannabis. Treatment was 
administered via a single clinic, however, due to limited prescribing 
of medical cannabis in the UK on the NHS and more broadly in the 
UK, this will likely be representative of present CBMP prescribing 
outcomes in the UK. Whilst this deepens selection bias and de-
creases internal validity, this study design increases the external 
validity of determined results to reflect real-world clinical practice.

n Scores at baseline
Scores at follow 
up P-value

GAD-7 1 month 70 6.50 (0.00-24.00) 5.00 (0.00-22.00) .001

3 month 50 7.50 (0.00-24.00) 4.50 (0.00-19.00) <.001

SQS 1 month 35 4.06 ± 2.78 5.57 ± 2.54 .002

3 month 27 4.04 ± 2.46 5.78 ± 2.52 <.001

EQ-5D-5L mobility 1 month 68 3.00 (1.00-5.00) 2.00 (1.00-5.00) .102

3 month 49 2.00 (1.00-5.00) 2.00 (1.00-5.00) .140

EQ-5D-5L self care 1 month 68 2.00 (1.00-5.00) 2.00 (1.00-5.00) .686

3 month 49 2.00 (1.00-4.00) 2.00 (1.00-5.00) .819

EQ-5D-5L usual 
activities

1 month 68 3.00 (1.00-5.00) 2.00 (1.00-5.00) .051

3 month 49 3.00 (1.00-5.00) 2.00 (1.00-5.00) .007

EQ-5D-5L pain and 
discomfort

1 month 68 3.00 (1.00-5.00) 3.00 (1.00-5.00) .001

3 month 49 3.00 (1.00-5.00) 3.00 (1.00-5.00) <.001

EQ-5D-5L anxiety 
and depression

1 month 68 2.00 (1.00-5.00) 2.00 (1.00-4.00) .032

3 month 49 3.00 (1.00-5.00) 2.00 (1.00-4.00) .002

EQ-VAS 1 month 66 46.98 ± 20.53 53.57 ± 22.47 <.001

3 month 49 45.41 ± 22.25 59.59 ± 25.49 <.001

EQ-5D-5L index 
value

1 month 68 0.41 ± 0.33 0.4747 ± 0.33 .039

3 month 49 0.43 ± 0.31 0.53 ± 0.30 .005

Abbreviations: EQ-VAS, EQ-visual analogue scale; GAD-7, General Anxiety Disorder-7; SQS, Sleep 
Quality Scale.

TA B L E  3   Paired baseline and follow-up 
patient-reported outcome measures
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Study quality is reliant upon the accurate collection of demo-
graphic and clinical data. To limit the effect of inaccurate or missing 
data was restricted to those with baseline and follow-up PROMs 
at one and/or three months. The absence of coded data may sub-
sequently bias the results to the null and therefore fail to identify 
significant changes where they exist or underestimate the effect 
size of treatment. However, in the context of adverse event cap-
ture, which is completed remotely by participants in the UK Medical 
Cannabis Registry, the results are similar to previously published 
post-marketing studies of nabiximols. Like all registry studies, the 
extent of missing data is likely to impact the results presented and 
must be accounted for in their interpretation. The present study is 
also limited by the heterogeneity of the studied population which, 
whilst providing an overview of outcomes for all conditions where 
CBMPs have been prescribed.

Subsequent studies of the UK Medical Cannabis Registry will aim 
to undertake a disease-specific approach to analyze short and long-
term outcomes. For chronic pain, specifically, outcomes of patients 
prescribed CBMPs will be analyzed to identify the effectiveness and 
safety of its use, with particular attention paid to disease-specific 

PROMs and longitudinal opioid requirements. These results suggest 
that across a broad spectrum of chronic diseases, CBMPs may be 
associated with a modest, yet statistically significant improvement in 
health-related quality of life at 1 month and 3 month follow-up. This 
analysis, which is limited in providing insights on long-term effects of 
CBMPs, shall be built upon in future publications as these and other 
patients are followed up longitudinally.
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