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Abstract

Introduction: There is a growing body of literature supporting the efficacy of cannabis-based medicinal prod-
ucts (CBMPs). Despite an increase in prescribing globally, there is a paucity of high-quality clinical data on
the efficacy of CBMPs for many conditions. This study aims to detail the changes in health-related quality of
life (HRQolL) and associated clinical safety in patients prescribed CBMPs for any clinical indication from the UK
Medical Cannabis Registry (UKMCR).

Methods: An uncontrolled prospective case series of the UKMCR was analyzed. Primary outcomes included
change from baseline in patient-reported outcome measures collected across all patients (the Generalized Anxi-
ety Disorder Scale [GAD-7], EQ-5D-5L, and Sleep Quality Scale [SQS]) at 1, 3, and 6 months. Secondary outcomes
included the self-reported incidence and severity of adverse events. Statistical significance was defined as
p <0.050.

Results: Three hundred twelve patients were included in the final analysis, with a mean age of 44.8. The most
common primary diagnoses were chronic pain of undefined etiology (n=102, 32.7%), neuropathic pain (n=43,
13.8%), and fibromyalgia (n=31, 9.9%). Before enrolment, 112 (35.9%) patients consumed cannabis daily. The
median cannabidiol and (—)-trans-A’-tetrahydrocannabinol doses prescribed at baseline were 20.0mg (0.0-
510.0mg) and 3.0mg (0.0-660.0 mg), respectively. Statistically significant improvements were observed in
GAD-7, EQ-5D-5L Index, EQ-5D Visual Analog Scale and SQS scores at 1, 3, and 6 months (p<0.050). There
were 94 (30.1%) reported adverse events, of which nausea (n=12, 3.8%), dry mouth (n=10, 3.2%), dizziness
(n=7,2.2%), and somnolence (n=7, 2.2%) were the most common.

Conclusion: This study demonstrated CBMP treatment to be associated with a relatively low incidence of severe
adverse events in the medium-term. Positive changes following treatment were observed in general, as well as
anxiety and sleep-specific, HRQoL outcomes. Randomized controlled trials are still awaited to assess causation;
however, real-world evidence can help inform current clinical practice, future trials, and is an important compo-
nent of pharmacovigilance.
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Introduction

The frequency of prescriptions for cannabis-based me-
dicinal products (CBMPs) has risen worldwide.' > The
United Kingdom has followed suit following legislative
change in 2018.* It is therefore timely for physicians,
policymakers, and patients to understand the potential
therapeutic and adverse effects of CBMPs, particularly
in light of the paucity of high-quality randomized con-
trolled trials.””” CBMPs are defined in the United King-
dom as “cannabis-based products for medicinal use in
humans,” which “contain cannabis, its resin, cannabi-
nol, or a cannabinol derivative.”®

The cannabis plant contains over 144 different phy-
tocannabinoids, which act predominantly via endogenous
cannabinoid system receptors.6’9’10 Two phytocannabi-
noids, (—)-trans-A9-tetrahydrocannabinol (THC) and
cannabidiol (CBD), have been the focus of most
cannabis-related research.'’ THC is a partial agonist of
the G-protein coupled receptors—cannabinoid type 1
(CBIR) and type 2 (CB2R) receptors.12 THC’s agonism
of CBIR, which is found in the cerebellum, hippo-
campus, and basal ganglia, results in downregulation
of other neurotransmitters.">'* This mechanism is
utilized therapeutically due to its role in emotion regu-
lation and processing—important in psychological dis-
ease and chronic pain.'>'* CBD’s predominant effect is
via indirect inhibition of fatty acid amide hydrolase, in-
creasing the concentration of endocannabinoids pres-
ent at synaptic junctions. However, it is thought to
also modulate both the effects of THC, as a noncom-
petitive negative allosteric modulator of CBIR.">™"

A key factor in determining clinical efficacy is
through examination of the effects on health-related
quality of life (HRQoL). In the United Kingdom, re-
sults have been published from an interim analysis of
the UK Medical Cannabis Registry (UKMCR) at 3
months, containing 129 patients with various condi-
tions showing an improvement in HRQoL in addi-
tion to anxiety-specific and sleep specific outcomes.'®
A smaller analysis of patients from a separate UK-
based registry, Project Twenty21, also showed an im-
provement in HRQoL across a similar period.'®

It is not yet known what the associated effects are
in respect to HRQoL and adverse outcomes in a UK-
based population prescribed CBMPs for >3 months.
Herein, the primary aim of this consecutive case series
of UK patients was to analyze safety and the change
in HRQoL outcomes for all patients enrolled in the
UKMCR who were prescribed CBMPs. Supplementary
aims included evaluation of dosage regimens.
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Methods

This study details an uncontrolled case series of pa-
tients with any condition treated with CBMPs from
the UKMCR. This observational study adhered to
the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines.*® The NHS Health
Research Authority and Research Ethics Committees
advised that formal ethical approval was not required
for this study. Written informed consent was com-
pleted by all patients. The registry was established in
December 2019 to capture pseudonymized outcomes
and adverse events of patients prescribed CBMPs in
the United Kingdom and Channel Islands, the first of
its kind in the United Kingdom.

The effects of prescribed CBMP products were stud-
ied in patients who attended Sapphire Medical Clinics.
All CBMP products met Good Manufacturing Practice
guidelines and were one of two possible formulations:
dry plant or oil (isolate phytocannabinoids or full spec-
trum products containing cannabinoids, flavonoids,
and terpenes). As per national guidance, a specialist in
the respective condition prescribed each CBMP, fol-
lowing discussion with a multidisciplinary team.*'

CBMPs were prescribed to patients with the condi-
tions detailed in Figure 1. Those with chronic pain,
which could not be defined by cancer pain, complex re-
gional pain syndrome, Ehlers-Danlos syndrome, fibro-
myalgia, or neuropathic pain, were named “chronic
pain of undefined etiology” for the purpose of the reg-
istry. Palliative care was defined using the definition
previously given by the World Health Organization.”?

Data collection

As previously described, the UKMCR is designed for
remote data collection via an online web-based plat-
form utilizing automated reminders.'® Patients
completed patient-reported outcome measures
(PROMs) and adverse event questionnaires before
treatment and at 1-, 3-, and 6-month follow-ups. If
the questionnaires were incomplete at the end of
each period, patients were contacted by a member
of the Sapphire Medical Clinics team to complete
outstanding information.

Patients were excluded from analysis if base-
line PROMs were incomplete, or if enrolment was
<1 month before data extraction.

Demographic data recorded at the initial assessment
included age, sex, body mass index (kg/mz), and occu-
pation. Primary diagnosis in addition to comorbidities
was also recorded. The Charlson Comorbidity Index
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was calculated for each patient as it is the most ubiqui-
tously used tool in comorbidity assessment in registry
studies.”>** Alcohol, cannabis, and smoking consump-
tion were also recorded at baseline. A novel metric
of “cannabis gram years” was devised to calculate the
amount of illicit cannabis consumed if a patient had
history of use."®

The following information was recorded for each
CBMP prescription at baseline and follow-up inter-
vals: licensed producer, formulation, THC dose per
24h (mg), CBD dose per 24 h (mg), other active ingre-
dients, and their doses per day (mg), and strain (Sativa,
Indica, or hybrid).

The PROMs collected for all patients were the Gen-
eralized Anxiety Disorder Scale (GAD-7), EQ-5D-5L,
and Sleep Quality Scale (SQS). Most conditions also
have condition-specific PROMs, although the results
for these will be outlined in future condition-specific
studies. The scoring and interpretation of each PROM
has been previously outlined in previous analysis by
our group.'®

The incidence of adverse events was captured syn-
chronously with the completion of PROMs or during
routine clinician follow-up. The adverse event severity
was recorded using the Common Terminology Criteria
for Adverse Events v4.0.>>

Statistical analysis

Demographic data were analyzed using descriptive
statistics, using mean (*standard deviation [+SD])
or frequency (%) as appropriate. The Shapiro-Wilk
test was used to test the distribution of all other data.
Parametric data and nonparametric data are presented
with mean (£SD) and median (interquartile range
[IQR]) values, respectively. Differences in PROMs
from baseline assessment at each time point were
analyzed using paired t-test (parametric data) or the
Wilcoxon rank sum test (nonparametric data). All sta-
tistical analyses were conducted using Statistical Pack-
age for Social Sciences (IBM Statistics version 27; SPSS
Inc., New York, IL). Statistical significance was defined
as p-value <0.050.

Results

Three hundred twelve individual patients were identi-
fied from the UKMCR at the time of data extrac-
tion who had completed a baseline PROM. The mean
age of patients was 44.77+15.39. One hundred forty
(44.9%) patients were female. The largest occupation
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category for patients was unemployed (n =100, 32.0%).
Full demographic details are detailed in Table 1.

Figure 1 details the primary diagnosis for all patients.
The most prevalent conditions were chronic pain of
undefined etiology (n=102, 32.7%), neuropathic pain
(n=43, 13.8%), fibromyalgia (n=31, 9.9%), and gener-
alized anxiety disorder (n=26, 8.3%).

A large proportion of patients were current cannabis
users before initiation of treatment (n=133, 42.6%).
One hundred twelve (35.9%) patients were daily canna-
bis users (Table 2). The median daily cannabis con-
sumption was 1.00g/day [0.33-1.88g]. The median
oral morphine equivalent for prescribed medications
was 0.00mg [n=208; 0.00-24.00mg] at baseline,
0.00 mg [n=46; 0.00-14.00 mg] at 1 month, 0.00 mg
[n=51; 0.00-0.00 mg] at 3 months, and 0.00 mg [n=
25; 0.00-0.00 mg] at 6 months.

CBMP dosing. Patients were prescribed a median of
two CBMPs at baseline and at each follow-up interval.
Most patients (n=292, 93.9%) were prescribed both
THC and CBD on initiation of therapy (Table 3).
The median CBD dose at baseline was 20.00 mg
(10.00-22.00 mg), while the median THC dose was
3.00 mg (1.00-21.00 mg).

Patient-reported outcome measures. Seventy-eight
patients did not have follow-up PROMs recorded.

Table 1. Demographic Details of Patients (n=312)

All conditions

Demographic details (n=312), n (%)

Sex
Female 140 (44.9)
Male 172 (55.1)
Age (years), mean (£ SD) 4477 £15.39
Body mass index (kg/m?), mean (+SD) 25.99+7.23
Occupation
Armed forces occupations 0 (0.0)
Clerical support workers 4(1.3)
Craft and related trades workers 8 (2.6)
Elementary occupations 12 (3.8)
Managers 14 (4.5)
Plant and machine operators, and assemblers 5(1.6)
Professional 61 (19.6)
Service and sales workers 10 (3.2)
Skilled agricultural, forestry and fishery workers 3 (1.0)
Technicians and associate professionals 7 (5.4)
Other occupations® 160 (51.3)
Unemployed 100 (32.0)
Retired 14 (4.4)
Student 5(1.6)

?Other occupations—the occupations for six patients (1.9%) were not
described to avoid indirect personal identification. The occupation was
undefined for 35 patients (11.2%).

n, number of patients; SD, standard deviation.
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Table 2. Smoking, Alcohol, and Cannabis Status

of Patients (n=312)

n (%)/
Smoking, alcohol, and cannabis status median [IQR]
Smoking status
Current smoker 71 (22.8)
Pack years 10.00 [5.00-20.00]
Ex-smoker 88 (28.2)
Pack years 5.00 [2.50-14.00]
Nonsmoker 146 (46.8)

Weekly alcohol consumption (units)
Cannabis status
Current user
Lifetime quantity of cannabis
consumption (gram years)
Current quantity of cannabis
consumption (g/day)
Ex-user
Lifetime quantity of cannabis
consumption (gram years)

1.00 [0.00-5.50]

133 (42.6)
3.75 [1.00-10.00]

1.00 [0.33-1.88]

45 (14.4)
1.00 [0.40-1.00]

Nonuser 127 (40.7)
Frequency of cannabis use for current users

Every day 112 (35.9)

Every other day 6 (1.9)

1-2 times per week 5(1.6)

>1 times per month 2 (0.6)

<1 times per month 2 (0.6)

IQR, interquartile range.

The reasons for loss to follow-up were not collected.
The results show statistically significant improvement
at each of the follow-up dates in matched analysis
to baseline assessment, according to reported GAD-7,
EQ-5D Index value, EQ Visual Analog Scale (EQ-
VAS), and SQS outcomes (p<0.050; Table 4). There
were also statistically significant improvements, as de-
termined by EQ-5D-5L Self-Care subscale at 1 month,
EQ-5D-5L Mobility subscale at 1 and 3 months, and
the EQ-5D-5L Usual Activities, EQ-5D-5L Pain and
Discomfort, and EQ-5D-5L Anxiety and Depression
subscales at the 1-, 3-, and 6-month follow-ups
(p<0.050).

Difference in outcome measures based on prior can-
nabis use. At baseline, there was a significantly larger
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EQ-5D-5L pain and discomfort score for the cannabis-
naive group analyzed at the 1- and 6-month follow-
ups, while there was a significantly larger EQ-5D-5L
Index score at the 3-month follow-up and EQ-VAS
score at the 1-month follow-up for those who were
consuming cannabis at baseline. On analysis of change
in scores from baseline, the cannabis consuming group
had a larger change in the GAD-7 score at the 1-month
(median, —1.00 vs. 0.00, p=0.002) and the 6-month
follow-up (median, —5.00 vs. 0.00, p=0.035), EQ-5D-
5L anxiety and depression at the 1-month follow-up
(median, 0.00 vs. 0.00, p<0.001) and the 3-month
follow-up (median, —1.00 vs. 0.00, p=0.043), as well
as the EQ-VAS at the 6-month follow-up (median,
12.50 vs. 2.50, p=0.012). Full analysis of outcomes
according to cannabis consumption at baseline is de-
tailed in Supplementary Table S1.

Adverse events. Ninety-four (30.1%) adverse events
were reported (Table 5). The most commonly reported
adverse events were nausea (n=12, 3.8%), dry mouth
(n=10, 3.2%), dizziness (n=7, 2.2%), and somnolence
(n=7, 2.2%). The most common severity of adverse
events was mild (n=46, 14.7%), while only 1 event,
being insomnia, was deemed as disabling. No ad-
verse events were deemed life-threatening. The most
reported “other” adverse events were diarrhea (n=3,
1.0%), depression (n=2, 0.6%), and anxiety (n=2,
0.6%). Patients who were consuming cannabis at base-
line reported 26 (8.3%) adverse events, while prior can-
nabis users and cannabis-naive patients reported 18
(5.8%) and 47 (15.1%), respectively. Three (1.0%) pa-
tients who experienced an adverse event did not have
a baseline cannabis status recorded.

Discussion

This study presents an updated analysis from the
UKMCR of patient outcomes for those prescribed
CBMPs across a range of indications. The results
demonstrate that CBMPs may be associated with an

Table 3. Cannabis-Based Medicinal Product Dosing for Patients

Medication status Baseline

1 Month

3 Month

6 Month

Number of patients recorded with a prescription 311
Median [IQR] CBD dose (mg)
Median [IQR] THC dose (mg)

Number of patients prescribed both THC and CBD (%) 292 (93.9)
Number of patients prescribed THC products only (%) 10 (3.2)
Number of patients prescribed CBD products only (%) 9 (2.9)

20.00 [10.00-22.00]
3.00 [1.00-21.00]

101
20.00 [5.00-37.00]
12.00 [6.50-86.50]
85 (84.2)
14 (13.9)
2 (2.0)

50
20.00 [6.50-32.25]
13.00 [6.00-72.50]
40 (80.0)
8 (16.0)
2 (4.0)

25
10.00 [2.50-35.00]
16.00 [4.50-38.00]
19 (76.0)
5 (20.0)
1 (4.0)

CBD, cannabidiol; THC, (—)-trans-A°-tetra hydrocannabinol.
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Table 4. Paired Baseline and Follow-Up Patient-Reported Outcome Measures

Patient-reported outcome measure Follow-up (months) n Scores at baseline Scores at follow-up p
GAD-7 1 234 6.00 [2.00-13.00] 5.00 [1.00-9.00] <0.001
3 106 6.50 [3.00-14.25] 4,00 [1.00-8.00] <0.001
6 68 7.00 [3.00-15.00] 4.50 [2.00-9.00] <0.001
EQ-5D-5L mobility 1 221 2.00 [1.00-3.00] 2.00 [1.00-3.00] <0.001
3 103 2.00 [1.00-4.00] 2.00 [1.00-3.00] 0.035
6 63 3.00 [1.00-4.00] 3.00 [1.00-3.00] 0.301
EQ-5D-5L self care 1 221 1.0 [1.00-3.00] 1.00 [1.00-2.50] 0.011
3 103 1.00 [1.00-3.00] 1.00 [1.00-3.00] 0.279
6 63 2.00 [1.00-3.00] 2.00 [1.00-3.00] 0.722
EQ-5D-5L usual activities 1 221 3.00 [2.00-4.00] 2.00 [1.00-3.00] <0.001
3 103 3.00 [2.00-4.00] 2.00 [2.00-3.00] <0.001
6 63 3.00 [2.00-4.00] 3.00 [2.00-3.00] 0.009
EQ-5D-5L pain and discomfort 1 221 3.00 [2.00-4.00] 3.00 [2.00-3.00] <0.001
3 103 3.00 [3.00-4.00] 3.00 [2.00-3.00] <0.001
6 63 3.00 [3.00-4.00] 3.00 [2.00-4.00] 0.001
EQ-5D-5L anxiety and depression 1 220 2.00 [1.00-3.00] 2.00 [1.00-3.00] <0.001
3 103 2.00 [1.00-3.00] 2.00 [1.00-3.00] 0.004
6 63 2.00 [1.00-3.00] 2.00 [1.00-3.00] 0.027
EQ-VAS 1 222 50.00 [34.75-71.00] 60.00 [41.00-75.00] <0.001
3 104 50.00 [30.25-67.75] 64.00 [42.75-80.00] <0.001
6 62 50.00 [30.00-65.00] 56.00 [38.75-71.25] 0.012
EQ-5D-5L index value 1 220 0.54 [0.24-0.72] 0.63 [0.38-0.74] <0.001
3 103 0.48 [0.21-0.68] 0.62 [0.34-0.77] <0.001
6 63 0.39 [0.11-0.65] 0.54 [0.27-0.68] 0.001
SQs 1 202 5.00 [3.00-7.00] 6.00 [4.00-8.00] <0.001
3 89 4.00 [2.00-6.00] 6.00 [4.00-7.00] <0.001
6 51 4,00 [2.00-6.00] 6.00 [4.00-8.00] <0.001
GAD-7, Generalized Anxiety Disorder Scale; EQ-VAS, EQ Visual Analog Scale; SQS, Sleep Quality Scale.
Table 5. Reported Adverse Events by Patients (n=312)
Severity of adverse events
Adverse events Mild Moderate Severe Life-threatening/disabling Not recorded Total (%)
Abdominal pain 2 0 0 0 0 2 (0.6)
Amnesia 0 0 1 0 0 1(0.3)
Anorexia 0 1 0 0 0 1(0.3)
Cognitive disturbance 1 1 1 0 0 3(1.0)
Concentration impairment 0 2 0 0 0 2 (0.6)
Constipation 2 1 0 0 0 3 (1.0)
Coordination/balance/speech impairment 1 0 0 0 0 1 (0.3)
Dizziness 3 2 1 0 1 722
Dry mouth ] 1 1 0 0 10 (3.2)
Dysgeusia 0 1 0 0 0 1(0.3)
Dyspepsia 1 1 0 0 0 2 (0.6)
Fall 0 1 0 0 0 1(0.3)
Fatigue 2 2 1 0 0 5(1.6)
Headache 2 3 0 0 0 5(1.6)
Increased seizures 0 1 0 0 0 1 (0.3)
Insomnia 2 0 0 1 0 3(1.0)
Lethargy 1 1 1 0 1 4 (1.3)
Memory impairment 0 2 0 0 0 2 (0.6)
Muscular weakness 0 0 0 0 1 1(0.3)
Nausea 11 1 0 0 0 12 (3.8)
Other 8 3 2 0 1 14 (4.5)
Somnolence 0 7 0 0 0 7 (2.2)
Spasticity 0 1 1 0 0 2 (0.6)
Tremor 0 0 1 0 0 1(0.3)
Vertigo 1 0 0 0 0 1(0.3)
Vomiting 1 1 0 0 0 2 (0.6)
Total (%) 46 (14.7) 33 (10.6) 10 (3.2) 1(0.3) 4 (1.3) 94 (30.1)
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acceptable adverse event profile and improved HRQoL
outcomes in chronic ill-health, as measured by improve-
ments up to 6 months compared to baseline scores in the
GAD-7, EQ-5D-5L Index Value, EQ-VAS, and SQS out-
come measures. Adverse event incidence was 30.1%, with
nausea being the most frequent (3.8%).

There was an improvement in general HRQoL in
this patient population following initiation of therapy,
which was sustained at 6 months. This builds on a pre-
vious interim analysis from the UKMCR, which dem-
onstrated similar outcomes at 3 months.'® A study of
patients in Canada receiving CBMPs registered with
MedReleaf®, showed similar improvements as dem-
onstrated by both the EQ-5D-5L Index Value and
EQ-VAS in patients with chronic pain, anxiety, and
posttraumatic stress disorder at 6-week follow-up.*®
However, this effect was not seen in those with rheu-
matic disorders or insomnia.*® The patients in the pres-
ent study had lower initial EQ-5D-5L index values
indicating a lower initial HRQoL. This may be the rea-
son why changes in HRQoL were seen, as a symptom-
specific analysis from patients treated at a clinic in Can-
ada found that only those with moderate and severe
symptoms had a positive response to therapy.”’

At present in the United Kingdom, CBMPs can only
be prescribed in those with refractory symptoms de-
spite best initial medical treatment.”® If CBMPs are
initiated in patients with less severe symptoms in the
future, it will be important to capture any divergence
of response.

Further studies have also shown an association be-
tween initiation of CBMP therapy and improvements
in HRQoL. An analysis from patients with noncancer
pain, mental health and neurological diagnoses, and
cancer symptoms from New Zealand, who were treated
with CBD oil (Tilray CBD100), found an improvement
in self-reported HRQoL measured using the EQ-VAS.®
A study which performed a focused evaluation found a
subjective improvement in HRQoL using a Likert scale
in an elderly population treated with medical canna-
bis.”® Despite showing similar results to the present
study, the treatment was predominantly containing
high THC strains, compared to the median initiating
THC dose of patients on the UKMCR being 3.0 mg.*

Modest changes were identified in anxiety scores
using the EQ-5D-5L anxiety and depression subscale
and GAD-7. This builds upon preclinical evidence sup-
porting the role of the endocannabinoid system in the
experience of anxiety.””' Previous studies have also
found that CBMPs induced a reduction in anxiety
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symptoms in the setting of provoked social anxiety.**>’

There is evolving evidence to suggest the impact of im-
proved anxiety symptoms in patients treated for other
conditions as presented in the present study.

A small randomized controlled trial of smoked can-
nabis in patients with neuropathic pain found that in-
creased concentrations of THC resulted in improved
subjective anxiety as measured according to the anxiety
and depression EQ-5D-5L subscale.** In patients from
the UKMCR analysis, there were greater changes in
GAD-7 scores at 3- and 6-month time periods. This
may be secondary to increasing THC doses as the pre-
scription is titrated to clinical response. A recent case
series of 37 patients with chronic pain also found im-
provements in anxiety symptoms at 3 and 6 months.>

Moreover, improvements were found in self-
reported sleep quality. While it has yet to be fully
elucidated, the endocannabinoid system has been dem-
onstrated to have a regulatory role in the sleep-wake
cycle, with cannabinoid receptor agonists demon-
strated to be hypnogenic.’> A recent randomized clin-
ical trial of a THC-dominant CBMP (ZTL-101) for the
treatment of chronic insomnia over a 2-week period
demonstrated improvement in insomnia symptoms
and sleep-quality.’® However, more long-term evi-
dence on treatment outcomes for insomnia with
CBMPs is awaited.

This study also sought to identify the differences in
outcomes between cannabis naive and cannabis con-
sumers at baseline before starting treatment. Interest-
ingly, those who were already consuming cannabis
had significant improvements in GAD-7, EQ-5D-5L
anxiety and depression subscale, and the EQ-VAS
at varying timescales. This contrasts with previous
data from the UKMCR, which showed greater im-
provements in pain-specific PROMs in those who
were previously naive to cannabis prescribed a spe-
cific group of oil-based CBMPs.>” The reason for
this discrepancy could represent the breadth of
CBMPs studied within the present analysis, with pre-
vious cannabis consumers benefiting from more
rapid titration of dose and initiation of treatment
with flos alongside oils. Moreover, those who were
previously consuming cannabis could be a self-
selecting group of patients who respond to cannabis-
based therapy but benefitted from improved, consis-
tent quality and expert medical oversight.

This study identified an adverse event incidence of
30.1%. This represents an increased incidence com-
pared to that reported in a previous interim analysis
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of the UKMCR (24.03%).'® This may be representative
of increased length of prescribing allowing for greater
accumulation of adverse events over time, highlight-
ing the importance of a continuous pharmacovigilance
strategy to best inform clinicians and patients regard-
ing the potential risks of prescribing CBMPs. The gen-
eral adverse events incidence is similar to that reported
by previous studies. For example, a postmarketing
surveillance survey of patients prescribed nabiximols
found an adverse event incidence of 40.9%.*® This
compares favorably to the adverse event incidence of
opioids. For example, a systematic review found an ad-
verse event incidence of 112% across the seven most
commonly reported adverse events with a maximum
follow-up of 8 weeks.”

There are notable limitations to this study. It is unable
to determine causality between CBMP therapy and the
observed effects because of its observational nature and
lack of a control group or incorporation of external fac-
tors not captured by the UKMCR. It is notable that there
are fewer patients at each follow-up and this change may
introduce selection bias secondary to cessation of treat-
ment due to lack of clinical efficacy. It is not possible
to ascertain from the UKMCR if any decision to stop
treatment was due to cost, clinical ineffectiveness, or in-
ability to tolerate side effects.

Moreover, this study is affected by inherent selection
bias. The included patients were all treated from one
clinic, which is only accessible through self-funding.
However, the clinic does cover the entire United
Kingdom and Channel Islands, giving geographical
variation. In addition, although the treatment is self-
funded, a significant proportion of patients are unem-
ployed (32.0%). There is also significant heterogeneity
within the studied population regarding underlying
medical conditions and prescribed medication, which
is representative of real-world prescribing. A significant
limitation is the number of patients who have miss-
ing baseline data and/or follow-up data. This must be
accounted for when making inferences from the out-
comes. Most notably, missing data prohibit the utiliza-
tion of a repeated measures analysis of variance, which
may result in lower p-values.

Finally, the observed outcomes may be exaggerated
by the phenomenon “regression to the mean” whereby
patients seek treatment while their symptoms are at
their most severe and that their symptoms may have
improved over repeat measurement without treatment.
In addition, although patients are counseled about the
consumption of cannabis recreationally alongside me-
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dicinal use, the registry is unable to assess whether
this occurs and any subsequent effect on clinical out-
comes or dosage considerations.

On the contrary, this presents both the largest anal-
ysis and the longest follow-up period of UK patients
treated with CBMPs to date. This may represent an
important contribution to pharmacovigilance and as-
sessment of observed adverse events as prescribing
continues to increase in the United Kingdom, and
globally. As the UKMCR continues to enroll patients,
it will be able to assess further long-term prescrib-
ing outcomes, with a focus on individual conditions
and medications with stratification according to clini-
copathologic criteria, including previous cannabis con-
sumption. Despite this, good quality randomized
controlled trials are still required in this field.

Conclusion

The results from this study suggest that treatment with
CBMPs was associated with an acceptable safety pro-
file and improved HRQoL outcomes across a broad spec-
trum of chronic conditions at 1-, 3-, and 6-month follow-
ups compared to baseline before treatment. The inci-
dence of adverse events was 30.1%, with 84.0% of
these being mild or moderate, suggesting favorable tol-
erability relative to medications, such as opiates, that are
prescribed more frequently. Given the numerous limita-
tions of this open-label case series, these results must be
interpreted with caution. In future, robust randomized
controlled trials, built upon this case series, will be par-
amount for further exploration of CBMP outcomes.
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