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ABSTRACT

Objectives: Cannabis-based medicinal products (CBMPs) have shown promising preclinical activity in 
inflammatory bowel disease (IBD). However, clinical trials have not demonstrated effects on inflamma-
tion. This study aims to analyze changes in health-related quality of life (HRQoL) and adverse events in 
IBD patients prescribed CBMPs.
Methods: A case series from the UK Medical Cannabis Registry was performed. Primary outcomes 
included changes from baseline in the Short Inflammatory Bowel Disease Questionnaire (SIBDQ), 
Generalized Anxiety Disorder-7 (GAD-7), Single-Item Sleep Quality Scale (SQS), and EQ-5D-5L Index 
score at 1 and 3 months. Statistical significance was defined using p < 0.050.
Results: Seventy-six patients with Crohn’s disease (n = 51; 67.11%) and ulcerative colitis (n = 25; 
32.89%) were included. The median baseline SIBDQ score improved at 1 and 3 months. EQ-5D-5L 
index values, GAD-7, and SQS also improved after 3 months (p < 0.050). Sixteen (21.05%) patients 
reported adverse events with the majority being classified as mild to moderate in severity.
Conclusion: Patients treated with CBMPs for refractory symptoms of Crohn’s disease and ulcerative 
colitis demonstrated a short-term improvement in IBD-specific and general HRQoL. Prior cannabis 
consumers reported greater improvement compared to cannabis-naïve individuals.
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1. Introduction

The global prevalence of inflammatory bowel disease (IBD) con-

tinues to rise and now affects up to 1 in 200 individuals in 

Western countries [1]. In addition, there is a rapidly increasing 

incidence in newly industrialized countries within Asia, Africa, 

and South America [1,2]. IBD encompasses two distinct disorders, 

Crohn’s disease (CD) and ulcerative colitis (UC), which differ in 

pathophysiology, affected parts of the gastrointestinal tract, clin-

ical presentation, complications, disease course, and manage-

ment. The predominant symptoms in IBD are persistent 

diarrhea, abdominal pain, weight loss, malnutrition, and fatigue, 

commonly complicated by extra-intestinal manifestations. These 

features adversely affect daily productivity and inflict a sizable 

psychosocial burden [3,4]. Moreover, IBD inflicts a financial bur-

den limiting career options and lifetime expenses being compar-

able to other major chronic diseases [5]. The debilitating nature 

of symptoms, lack of cure, and alternating pattern of disease 

relapse and remission negatively affects a patient’s health- 

related quality of life (HRQoL) [3,6,7].

Clinically, the aims of IBD treatment are to induce and main-

tain disease remission, promote mucosal healing, and enhance 

patients’ quality of life [8]. The therapeutic approach to the 

management of IBD largely depends on the severity of the 

disease, the extent of inflammation, and its evolution over 

time. There have been revolutionary advances in the medical 

and surgical treatment of each condition, particularly with the 

advent of biologic therapies for refractory disease. This has led to 

significant improvements in the rates of remission and the need 

for surgical intervention [9]. However, there are a portion of 

patients who are still refractory to maximal medical therapy. 

Even in individuals who demonstrate an initial clinical response, 

subsequent secondary loss of response affects up to 40% of 

patients [10]. Moreover, many patients are not able to tolerate 

medications for the treatment of IBD due to adverse events; an 

important concern considering IBD often requires long-term 

treatment [11]. Hence, there remains an unmet need in currently 

licensed treatment options to meet the demands of many IBD 

patients. As such, it is necessary to develop further therapies 

both for the treatment of IBD and its sequelae.
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Cannabis-based medicinal products (CBMPs) have received 

growing interest as a therapeutic option for IBD. (−)-trans-Δ9- 

tetrahydrocannabinol (Δ9-THC) and cannabidiol (CBD) are the 

active pharmaceutical cannabinoids found in the highest 

abundance within the cannabis plant [12]. Cannabinoids pre-

dominantly exert their effects by interacting with the endo-

cannabinoid system (ECS), particularly cannabinoid 1 (CB1) 

and cannabinoid 2 (CB2) receptors, which are both G-protein 

coupled receptors [12]. Δ9-THC is a partial agonist of CB1 and 

CB2, whereas CBD has more complex pharmacodynamics 

without clear affinity for CB1 or CB2 [12]. CBD’s primary 

mechanism of action is through increasing the concentration 

of anandamide, an endogenous CB1 agonist, through inhibit-

ing its breakdown [13]. CB1 is distributed densely throughout 

the central nervous system, and CB2 predominantly resides 

within peripheral immune cells [14]. CB1 stimulation is respon-

sible for the psychotropic effects associated with Δ9-THC [12]. 

Both CB1 and CB2 are located in the enteric nervous system; 

hence, the ECS is critical for regulation of multiple aspects of 

gastrointestinal function [14,15].

Pre-clinical studies have hinted at the therapeutic potential 

of targeting the ECS for treating IBD-related symptoms [16]. 

Multiple in vitro IBD models have shown the ability of CB1 and 

CB2 agonists to ameliorate intestinal inflammation in murine 

models, whilst antagonists increase the inflammatory response 

[17–19]. CB2 stimulation is associated with reductions in cyto-

kine production and inhibition of neutrophil migration [20– 

22]. CBD in isolation and when combined with Δ9-THC has 

subsequently been shown to initiate an anti-inflammatory 

response in vivo [23]. In addition, a number of in vivo and in 

vitro studies have elucidated local immunosuppressive effects 

of CB2 agonists through induction of cellular apoptosis [24,25]. 

Moreover, CB1 and CB2 agonists have both been implicated in 

reducing intestinal hypermotility in rodent models during 

inflammatory states and hence has been proposed for symp-

tomatic management of diarrhea [26–28]. In rodent models 

with colorectal distension, activation of CB1 and CB2 has been 

linked with the ability to modulate visceral sensitivity, suggest-

ing its potential as a molecular target for relief of chronic 

abdominal pain associated with IBD [29–33]. The antiemetic 

activity of CB1 and CB2 activation has also been demonstrated 

in several animal models [34]. There is also evidence that CB1 

stimulation increases appetite and conservation of energy, 

both useful properties in the context of IBD, where symptoms 

of poor appetite and malnutrition are prevalent [35].

There is sufficient evidence from experimental studies 

demonstrating a rationale for cannabinoids to have positive 

outcomes in IBD patients. However, there has been a paucity 

of studies evaluating the clinical efficacy of cannabinoids in 

this group. A recent meta-analysis appraised the small number 

of existing clinical studies in this field, including 15 observa-

tional studies and 5 randomized controlled trials (RCTs) [36]. 

However, this meta-analysis was limited due to included stu-

dies being underpowered, possessing clinical heterogeneity, 

and having a substantial risk of bias, although a number of 

clinically relevant effects of cannabinoids were asserted [36]. 

Cannabinoids did not significantly improve objective para-

meters of active inflammation, in contrast to those effects 

shown in preclinical models of disease. Moreover, 

cannabinoids were not effective in inducing clinical remission 

as measured by several disease activity indices including the 

commonly used Crohn’s Disease Activity Index score (CDAI). 

However, these disease activity indices have limitations as 

measurement tools, such as certain parameters of CDAI, are 

dependent on subjective responses of patients on wellbeing 

and symptoms [37]. Other studies have found that improve-

ment in CDAI after administration of cannabinoids in IBD was 

secondary to improvement in general well-being and abdom-

inal pain [38]. The implication that cannabinoids do not induce 

remission is clinically and socioeconomically significant, as it is 

a key goal of IBD treatment and the annual cost of treating 

IBD relapses in the UK is up to six times greater than the cost 

of treating patients in clinical remission [39].

Although the clinical efficacy of cannabinoids in directly 

controlling IBD remains inconclusive, cannabinoids have 

demonstrated a role as palliative therapy for patients. 

Significant improvements in HRQoL of IBD patients have 

been noted in meta-analyses; symptoms of abdominal pain, 

diarrhea, nausea, and poor appetite were all perceived to 

improve after cannabinoid administration [36]. Naftali et al. 

also demonstrated a significant improvement in patient well- 

being and within a shorter timeline compared to placebo [38]. 

The benefits on HRQoL and patient-reported symptoms pro-

vide a reasoning to the high rates of illicit cannabis use in IBD 

patients, especially in patients refractory to conventional treat-

ment and/or seeking complementary or alternative medical 

therapies [40,41]. Several self-reported studies indicate that up 

to 27% of IBD patients are active cannabis users [40–45]. 

Although existing literature suggests an association between 

cannabinoids and improved HRQoL, there remains concern 

over CBMP prescriptions long-term due to lack of safety data 

and risk of complications from causing relief of IBD symptoms 

without resolving underlying intestinal inflammation.

This study describes an analysis of a case series of IBD 

patients who were prescribed CBMPs and registered in the 

UK Medical Cannabis Registry (UKMCR), which was established 

to prospectively collect outcomes data in patients prescribed 

CBMPs. The primary aim of the study was to assess multiple 

domains of HRQoL outcomes using patient-reported outcome 

measures (PROMs). A secondary aim was to assess the inci-

dence of adverse effects to characterize the safety profile of 

CBMPs in IBD patients.

2. Materials and methods

2.1. Study design and participants

This study is an uncontrolled clinical case series of IBD patients 

identified from the UKMCR. The UKMCR was established in 

December 2019 and is managed by Sapphire Medical Clinics. 

It is the first patient registry with the main objective of pro-

spectively collecting longitudinal pseudonymized data from 

patients treated with CBMPs in the UK. It is designed for 

remote data collection via an online web-based platform 

using automated reminders. It captures clinical data across 

the UK and Channel Islands. Following NHS Health Research 

Authority and Research Ethics Committee guidance, this study 

was considered not to require formal ethical approval. The 
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study is reported in line with the Strengthening the Reporting 

of Observational Studies in Epidemiology (STROBE) guidelines 

[46]. Written and informed consent was provided by all parti-

cipants, prior to enrollment.

Unlicensed CBMPs were rescheduled in the UK in 

November 2018 and can be initiated by attending-grade doc-

tors for individuals who have not had a satisfactory response 

to licensed therapies [47]. The decision to prescribe must be 

confirmed by a multidisciplinary team of similar level physi-

cians. For IBD, CBMPs are only prescribed for symptomatic 

management, rather than with the intent of disease control. 

The effects of prescribed CBMP products were investigated in 

patients treated for auxiliary symptoms of CD or UC who were 

enrolled in the UKMCR. The inclusion criteria for the study 

were individuals aged over 18 years with a primary diagnosis 

of CD or UC, for whom CBMP therapy was adjudged to be 

appropriate for refractory symptoms by a specialist in IBD and 

following discussion with a multidisciplinary team. Patients 

were excluded from analysis if they did not complete baseline 

PROMs or had not been treated for more than 1 month. All 

CBMP products prescribed were in line with Good 

Manufacturing Practice guidelines. The strains of CBMP were 

derived from either Cannabis sativa L., Cannabis indica Lam., or 

a hybrid species. The formulations of CBMPs included either 

dried flower or oil. Dried flower CBMPs were consumed by 

vaping. The oils were consumed either orally or sublingually.

2.2. Outcomes of interest

Patients who gave fully informed written consent were 

prompted to complete questionnaires electronically at base-

line, 1 month, and 3 months. Patients were sent electronic 

reminders to complete the questionnaires if they had not 

completed these questionnaires three times per week until 

they were complete.

The baseline questionnaires captured data regarding 

demographic details, including age, gender, and occupation. 

The Body Mass Index (BMI) and comorbidities of participants 

were also recorded. Smoking, alcohol, and illicit cannabis use 

data were extracted including smoking status, smoking pack 

years, weekly alcohol consumption (units), cannabis use status, 

frequency of cannabis use for current users, and current quan-

tity of cannabis consumption (g). To quantify the individual 

quantity of illicit cannabis consumption in a patient, ‘cannabis 

gram years’ were calculated using a novel metric that has 

been previously described by our group [48].

Data regarding CBMP prescriptions were recorded and 

analyzed including Δ9-THC dose per 24 hours (mg), CBD 

dose per 24 hours (mg), route of administration, and most 

commonly prescribed products. The overall dose of oil pre-

parations was determined by multiplication of the concentra-

tion (mg/ml) and the daily dose prescribed (ml/day). The 

overall dose of dried flower preparations was similarly calcu-

lated by the product of the concentration (mg/g) and daily 

dose prescribed (g/day). It should be noted that for both 

concentration and daily dose, there may be a range, e.g. 

180–220 mg/g for concentration and 0.5–1 g/day. Where this 

is present, the halfway value was taken for each, i.e. 200 mg/g 

and 0.75 g/day in the above example.

Participants were asked to complete validated PROMs to 

assess quality of life. The primary outcome of the study was 

the change from baseline at 1 month and 3 months in the 

following self-reported PROMS: Short Inflammatory Bowel 

Disease Questionnaire (SIBDQ), General Anxiety Disorder 7 

(GAD-7), EQ-5D-5L, Single-Item Sleep Quality Scale (SQS), and 

Patient Global Impression of Change (PGIC).

The SIBDQ is a validated assessment for measuring clini-

cally significant changes in health-related quality of life 

(HRQoL) among IBD patients [49–51]. The SIBDQ consists of 

a total of 10 questions grouped into 4 different domains of 

health and function: bowel symptoms, systemic symptoms, 

social function, and emotional function. Each question is 

rated by a 7-point Likert scale hence the total SIBDQ score 

ranges from 10 to 70. Lower total SIBDQ scores are indicative 

of poorer HRQoL, whereas higher S-IBDQ reflects more opti-

mal HRQOL.

The GAD-7 score is designed to effectively screen and 

characterize the severity of anxiety symptoms in the general 

population [52]. It consists of 7 questions asking how often 

they have been bothered by the core symptoms of general-

ized anxiety disorder (‘0ʹ = ‘not at all’ to ‘3ʹ = ‘nearly every day’) 
hence the total GAD-7 score ranges from 0 to 21. Scores of ≥5, 

≥10, ≥15 are used as the cutoffs to categories mild, moderate, 

and severe anxiety symptoms, respectively.

EQ-5D-5L is a tool that assesses general HRQoL [53]. It 

consists of five domains (mobility, pain, or discomfort, self- 

care, usual activities, anxiety, or depression) and participants 

are asked to rate the level of severity from 1 to 5 (‘1’ = ‘no 

problems’ to ‘5’ = ’extreme problems’). The score on each 

domain and level can be mapped to create an overall EQ- 

5D-5L index value, using a technique described by van Hout et 

al. [54]. An EQ-5D-5L index value of <0 signifies a perceived 

HRQoL worse than death, whereas a score of 1 indicates 

‘optimal’ HRQoL.

The SQS score is a widely used tool to assess the quality of 

sleep [55]. It consists of a single question asking patients to 

rate their sleep quality over the past 10 days on a scale of 1–10 

(‘0ʹ = ‘terrible’ to ‘10ʹ = ‘excellent’). Sleep quality was consid-

ered as an outcome measure due to the considerable evi-

dence of CBMPs on regulation of circadian rhythm and sleep, 

however despite its inclusion as an outcome measure in stu-

dies on chronic pain and CBMPs, it is unclear in clinical studies 

whether there are associations with positive or negative 

effects on sleep [56–58].

PGIC is used to assess the patient’s perception of the 

efficacy of CBMP treatment [59]. It consists of two domains: 

PGIC 1 and PGIC 2. PGIC 1 asks patients to rate their 

perception of improvement in activity, limitations, symp-

toms, emotions, and overall quality of life on a scale from 

1 to 7 (‘0ʹ = ‘No change or condition has got worse’ to 

‘7ʹ = ‘A great deal better, and a considerable improvement 

that has made all the difference). PGIC 2 asks patients to 

rate their overall perception of the degree of change 

(‘0ʹ = ‘Much better’ to ‘10ʹ = ‘Much worse’) since beginning 

care at the clinic.
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A secondary outcome of the study was to report the inci-

dence of adverse events. Adverse events data was collected by 

patients self-reporting alongside completion of PROMs, or 

during routine clinician follow-up. Adverse events were 

recorded in accordance with the common terminology criteria 

for adverse events version 4.0 [60].

Another secondary outcome was to assess the change in 

prescribed opiate medications during treatment. Patient med-

ications were recorded at baseline and changes recorded via 

patient self-reporting or during clinical assessment. All medi-

cations were recorded utilizing the SNOMED-CT nomenclature 

[61]. Opiate medication doses were converted to oral mor-

phine equivalent (OME) doses for comparison between base-

line and end of follow-up. OME doses were calculated using 

the conversion factors quoted by the British National 

Formulary [62].

A subgroup analysis was also performed on changes to 

PROMs and incidence of adverse events in current/ex-users 

and cannabis naïve patients, respectively.

2.3. Statistical analysis

Patient data was extracted from the UKMCR according to the 

recorded primary diagnosis of CD or UC. Demographic data 

including patient conditions, cannabis status, tobacco and 

alcohol use, medication data, and adverse events were ana-

lyzed using descriptive statistics. Incidence of adverse events 

is presented as a percentage of the total number of 

participants.

Data from PROMs were analyzed at 1 and 3 months com-

pared to baseline. The normality of the data distribution was 

tested using a Shapiro–Wilk test. Parametric data were pre-

sented as mean ± standard deviation, while nonparametric 

data were presented as median (interquartile range [IQR]). 

Baseline PROM data and change scores (calculated as a differ-

ence between baseline and follow-up data) were compared. 

Statistical analysis was performed with a t-test or Wilcoxon 

rank-sum test depending on whether the data were para-

metric or nonparametric, respectively.

Statistical significance was defined using p-value <0.050. 

Statistical analysis was performed using Statistical Package 

for Social Sciences (SPSS) [IBM Statistics version 28 SPSS Inc]. 

Figures were constructed using GraphPad Prism Version 9.3.1.

3. Results

3.1. Patient data

Seventy-six patients with CD (n = 51; 67.11%) and UC (n = 25; 

32.89%) were included in this study. The systematic process of 

how patients registered in the UKMCR were included in this 

study is illustrated in Figure 1.

The demographic details of all participants at baseline are 

presented in Table 1. Most participants were male (n = 63, 

82.89%). The mean age of participants was 38.46 (± 9.29), and 

the mean BMI was 25.07 kg/m2 (± 6.02). The most frequent 

occupation recorded was ‘Professional’ (n = 30; 39.47%).

The tobacco, alcohol, and illicit cannabis status of study 

participants at baseline are presented in Table 2. Most 

participants were current cannabis users (n = 52, 68.42%) at 

baseline assessment. Most of these participants were daily 

cannabis users (n = 48; 92.31%), and their median daily quan-

tity of cannabis consumption was 1.00 g/day (IQR: 0.50–1.50). 

The median lifetime cannabis consumption of participants 

who were current cannabis users was 4.00 gram years (IQR: 

2.13–10.00). The remaining participants were either ex-users 

(n = 10; 13.16%) or cannabis-naive (n = 14; 18.42%).

3.2. CBMP dosing and route of administration

Prescribed CBMPs were recorded in the UKMCR for 73 

(96.05%) patients at last recorded follow-up. The majority of 

participants (n = 62; 84.93%) were prescribed both Δ9-THC 

and CBD. Of the remaining participants, four patients (5.48%) 

were prescribed CBD only and seven patients (9.59%) were 

prescribed Δ9-THC only. The overall median Δ9-THC dose per 

day prescribed was 120.00 mg (IQR: 20.00–205.00), and the 

overall median CBD dose per day prescribed was 20.50 mg 

(IQR: 20.00–50.00).

Most participants (n = 39; 53.42%) were prescribed both 

dried flower and oil preparation (via either oral or sublingual 

routes). Nineteen participants (26.03%) were prescribed an oil 

preparation only and fifteen participants (20.55%) were pre-

scribed dried flower only. For participants using oil prepara-

tions, the median Δ9-THC dose per day prescribed was 10.00 

mg (7.50–20.00), and the median CBD dose per day prescribed 

was 20.00 mg (20.00–50.00). The cannabinoid doses pre-

scribed were higher for participants using dried flower; the 

median Δ9-THC dose per day prescribed was 186.25 mg 

(100.00–216.25), and the median CBD dose per day prescribed 

was 5.00 mg (0.00–10.00).

3.3. Patient reported outcome measures

The full paired results comparing PROMs at baseline to 1 

month and 3 months are outlined in Table 3. Thirteen 

(17.11%) patients were excluded from PROM analysis due to 

lack of data at 1 month.

There was a statistically significant improvement in the IBD- 

specific HRQoL, measured by the SIBDQ score, after 1 month 

and 3 months of follow-up (Figure 2, p < 0.001). For patients 

included in the analysis following 1 month of CBMP therapy, 

the median baseline SIBDQ score was 40.00 (IQR: 32.00–48.00) 

and the severity improved at follow-up (median: 46.00; IQR: 

36.00–56.00; p < 0.001). For 3 months of CBMP therapy, the 

median baseline SIBDQ score was 40.00 (IQR: 32.25–49.50) and 

the SIBDQ score similarly increased at follow-up (median: 

47.50; IQR: 38.25–57.50; p < 0.001).

The paired baseline and follow-up scores for the GAD-7 

score and SQS scores are shown in Figures 3 and 4 respec-

tively. Significant improvements in generalized anxiety and 

depression symptoms, as measured by GAD-7, were observed 

after 3 months of treatment (p < 0.001). Improvements in 

sleep quality were also observed after 1 month and 3 months 

of treatment, demonstrated by improvements in the SQS 

score (p < 0.010).
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The paired baseline and follow-up scores for the general 

HRQoL outcomes, measured by the individual EQ-5D-5L 

domains and index values, are shown in Figure 5. Statistically 

significant improvements were noted after 1 month and 3 

months compared to the baseline data as measured by the 

EQ-5D-5L self-care score, EQ-5D-5L usual activities score, EQ- 

5D-5 L anxiety and depression score, and EQ-5D-5L index 

score (p < 0.050).

The median PGIC 1 score at 1 month was 5.50 (IQR: 4.25– 

6.00) and at 3 months was 6.00 (IQR: 5.00–6.00). The median 

PGIC 2 score after 1 month was 3.00 (IQR: 2.00–4.00) and after 

3 months was 2.00 (IQR: 1.00–3.00).

A subgroup analysis on PROMs comparing current/ex-users 

with cannabis naïve patients at baseline was performed (Table 

4). Supplementary Figures S1 and S2 show the SIBDQ scores 

for current/ex-users and cannabis naïve patients at 1 month 

and 3 months, respectively. There was a greater increase in the 

SIBDQ score in current/ex-users compared to cannabis naïve 

patients at 1 and 3 months (p < 0.001). Another subgroup 

analysis on PROMs comparing CD and UC patients is shown in 

Supplementary Table S1.

3.4. Oral morphine equivalent

At baseline, 15 (19.74%) patients had recorded opioid pre-

scriptions; however, the dosage of opioids prescribed was 

recorded for 12 (15.79%) patients. At baseline, the median 

OME of those prescribed opioid medication was 11.00 mg 

(IQR: 5.25–26.25). There was no significant change in OME at 

the end of follow-up (median = 9.00 mg; IQR: 5.25–23.00; p 

= 0.317).

3.5. Adverse events

The incidence of adverse events reported is outlined in Table 5 

and reported in brackets (%) where appropriate. A total of 122 

(160.53%) adverse events were reported by 16 (21.05%) 

patients. The most common adverse event reported was fati-

gue (n = 9, 11.84%). There were 53 (69.74%) mild adverse 

events, 56 (73.68%) moderate adverse events, and 13 

(17.11%) severe adverse events. There were no life-threatening 

adverse events reported by any of the study participants. The 

Figure 1. CONSORT diagram showing the process of inclusion and exclusion of 
patients for analysis in this study.

Table 1. Demographic details of study participants at baseline assessment.

Demographic details

n (%)/mean (± SD)

Crohn’s disease 
(n = 51)

Ulcerative colitis 
(n = 25)

All IBD patients 
(n = 76)

Gender
Male 41 (80.39%) 22 (88.00%) 63 (82.89%)

Female 10 (19.61%) 3 (12.00%) 13 (17.11%)

Age (years) 38.08 ± 8.77 39.24 ± 10.43 38.46 ± 9.29

Body Mass Index (kg/m2) 25.21 ± 6.47 24.77 ± 5.04 25.07 ± 6.02

Occupation
Craft and related trades workers 1 (1.96%) 1 (4.00%) 2 (2.63%)

Elementary occupations 1 (1.96%) 1 (4.00%) 2 (2.63%)

Managers 3 (5.88%) 1 (4.00%) 4 (5.26%)

Plant and machine operators, and assemblers 1 (1.96%) 1 (4.00%) 2 (2.63%)

Professional 20 (39.22%) 10 (40.00%) 30 (39.47%)

Service and sales workers 2 (3.92%) 2 (8.00%) 4 (5.26%)

Technicians and associate professionals 6 (11.76%) 5 (20.00%) 11 (14.47%)

Other occupations 1 (1.96%) 2 (8.00%) 3 (3.95%)

Unemployed 16 (31.37%) 2 (8.00%) 18 (23.68%)

The horizontal line within the box represents the median value. The whiskers represent the minimum and maximum values. 
n = number of patients.       

IBD – inflammatory bowel disease; SD – standard deviation. 
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adverse events according to the cannabis status of partici-

pants at baseline are shown in Supplementary Table S2.

4. Discussion

This study evaluated the effects of CBMPs on HRQOL out-

comes, frequency of adverse events and effects on reducing 

opioid burden in a case series of IBD patients identified from 

the UKMCR. The findings suggest that there was an associated 

improvement in IBD-specific HRQoL over a short-term evalua-

tion period, in addition to general, anxiety-specific, and sleep- 

specific outcomes. CBMPs were well tolerated over the course 

of follow-up, with most patients (78.95%) not reporting any 

adverse events, whilst most adverse events were either mild or 

moderate. There was no change in the concomitant opioids 

used by the cohort over this period.

Improvements were notably seen in IBD-specific HRQoL 

outcomes compared to baseline, as measured by the SIBDQ 

scores at 1-month and 3-month follow-up (p < 0.050). In 

addition to an improvement in IBD-specific HRQoL, this study 

demonstrated significant improvements in general nonspecific 

HRQoL measures including the EQ-5D-5L Index, EQ-5D-5L self- 

care, and EQ-5D-5L usual activities scores at each follow-up 

(p < 0.050). This short-term benefit of CBMPs is supported by 

Table 2. Tobacco, alcohol, and cannabis status of study participants.

Tobacco, alcohol and cannabis status

n (%)/median [IQR]

Crohn’s disease 
(n = 51)

Ulcerative colitis 
(n = 25)

All IBD patients 
(n = 76)

Tobacco status Current smoker 12 (23.53%) 5 (20.00%) 17 (22.37%)

Pack Years 7.50 (3.25– 
21.50)

12.00 (7.50–15.00) 10.00 (4.50–15.00)

Ex-smoker 23 (45.10%) 10 (40.00%) 33 (43.42%)

Pack Years 5.00 (2.00– 
12.00)

3.00 (0.75–8.25) 5.00 (1.50–11.00)

Nonsmoker 16 (31.37%) 10 (40.00%) 26 (34.21%)

Weekly alcohol consumption (units) 0.00 (0.00–4.25) 0.00 (0.00–4.25) 0.00 (0.00–5.00)

Cannabis status Current User 36 (70.59%) 16 (64.00%) 52 (68.42%)

Lifetime Quantity of Cannabis Consumption 
(Gram Years)

6.50 (2.63– 
10.00)

3.50 (1.25–13.75) 4.50 (2.13–10.00)

Current Quantity of Cannabis Consumption (g/ 
day)

1.00 (0.50–1.50) 1.00 (0.50–1.88) 1.00 (0.50–1.50)

Ex-User 5 (9.80%) 5 (20.00%) 10 (13.16%)

Lifetime Quantity of Cannabis Consumption 
(Gram Years)

3.00 (1.50–7.00) 7.00 (2.50–14.00) 3.50 (2.00–8.50)

Non-User 10 (19.61%) 4 (16.00%) 14 (18.42%)

Frequency of Cannabis Use for Current 
Users

Every Day 34 (94.44%) 14 (87.50%) 48 (92.31%)

Every Other Day 1 (2.78%) 0 (0.00%) 1 (1.92%)

1–2 Times Per Week 1 (2.78%) 1 (6.25%) 2 (3.85%)

< 1 Times Per Month 0 (0.00%) 1 (6.25%) 1 (1.92%)

IBD – inflammatory bowel disease; IQR – Interquartile range. 

Table 3. Paired baseline and follow-up scores for all patient reported outcome measures for all participants included after 1 month and 3 months of 
follow-up. n = number of patients.

Patient reported  
outcome measures Follow-up n

Scores 
at baseline

Scores 
at follow-up p-value

SIBDQ 1 month 63 40.00 (32.00–48.00) 46.00 (36.00–56.00) < 0.001
3 months 44 40.00 (32.25–49.50) 47.50 (38.25–57.50) < 0.001

EQ-5D-5L Mobility 1 month 63 1.00 (1.00–2.00) 1.00 (1.00–2.00) 0.001
3 months 44 1.00 (1.00–2.00) 1.00 (1.00–2.00) 0.022

EQ-5D-5L Self Care 1 month 63 1.00 (1.00–2.00) 1.00 (1.00–1.00) 0.011
3 months 44 1.00 (1.00–2.00) 1.00 (1.00–1.75) 0.033

EQ-5D-5L Usual Activities 1 month 63 2.00 (1.00–3.00) 1.00 (1.00–2.00) 0.033
3 months 44 2.00 (1.00–3.00) 1.00 (1.00–2.00) 0.032

EQ-5D-5L Pain and Discomfort 1 month 63 3.00 (2.00–3.00) 2.00 (2.00–3.00) 0.017
3 months 44 3.00 (2.00–3.00) 2.00 (2.00–3.00) 0.015

EQ-5D-5L Anxiety and Depression 1 month 63 2.00 (1.00–3.00) 2.00 (1.00–2.00) 0.042
3 months 44 2.00 (1.00–3.00) 2.00 (1.00–2.00) 0.028

EQ-5D-5L Index value 1 month 63 0.70 (0.44–0.84) 0.75 (0.62–0.84) 0.003
3 months 44 0.72 (0.42–0.84) 0.74 (0.65–0.84) 0.019

GAD-7 1 month 65 3.00 (1.00–8.00) 3.00 (0.50–5.50) 0.030
3 months 45 4.00 (1.00–8.00) 2.00 (0.00–4.50) < 0.001

SQS 1 month 63 5.00 (3.00–7.00) 6.00 (4.00–8.00) 0.005
3 months 44 5.50 (3.00–8.00) 7.00 (4.25–8.00) 0.006

PGIC 1 1 month 64 - 5.50 (4.25–6.00) -
3 months 45 - 6.00 (5.00–6.00) -

PGIC 2 1 month 64 - 3.00 (2.00–4.00) -
3 months 45 - 2.00 (1.00–3.00) -

SIBDQ – Short Inflammatory Bowel Disease Questionnaire; GAD-7 – General Anxiety Disorder 7; SQS – Single-Item Sleep Quality Scale; PGIC – Patient 
Global Impression of Change. Scores presented as median (interquartile range). 
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several studies demonstrating similar improvements in HRQoL 

[36]. Whilst it is not possible to confirm causation from this 

observational study, recent RCTs in CD and UC patients have 

similarly demonstrated short-term improvements in HRQoL 

[38,63]. Moreover, in an RCT of CD patients, the CBD dose 

prescribed was four times higher than the THC dose [38]. This 

contrasts the median THC dose prescribed in this study, which 

was over six times higher than the median CBD dose. This 

high THC:CBD ratio is likely due to existing evidence indicating 

THC is the major contributor in controlling IBD symptoms, 

albeit without potentially targeting intestinal inflammation 

specifically. CBD has been strongly attributed to the anti- 

inflammatory effects of CBMPs due to its effects in CB2 recep-

tors and downstream cytokine signaling [64]. However, THC 

has complementary effects on pain receptors [65]. Although 

the SIBDQ score correlates with inflammatory biomarkers and 

is sensitive to changes in disease activity, the UKMCR does not 

collect objective information regarding underlying inflamma-

tion including biochemical, endoscopic, or histological data 

[51]. Hence, the effects of CBMPs on active inflammation 

remain clinically inconclusive. However, this does support the 

further evaluation of additional preparations of CBMPs in RCTs 

to identify the optimum therapeutic ratio and route of admin-

istration of CBD and THC according to disease status and 

symptoms. Those patients who had previously consumed can-

nabis had a greater improvement in SIBDQ scores compared 

to cannabis-naïve individuals. This suggests that these 

patients receive supplementary benefits through accessing 

Figure 2. Paired baseline and follow-up scores for the Short Inflammatory 
Bowel Disease Questionnaire (SIBDQ) score after 1 month and 3 months of 
follow-up. The boxes represent the interquartile range. The horizontal line 
within the box represents the median value. The whiskers represent the mini-
mum and maximum values. n = number of patients.     ***p < 0.001.

Figure 3. Paired baseline and follow-up scores for the General Anxiety Disorder 
7 (GAD-7 score) after 1 month and 3 months of follow-up. The boxes represent 
the interquartile range. The horizontal line within the box represents the 
median value. The whiskers represent the minimum and maximum values. n 
= number of patients. *p < 0.050;   ***p < 0.001.

Figure 4. Paired baseline and follow-up scores for the Single-Item Sleep Quality 
Scale (SQS score) after 1 month and 3 months of follow-up. The boxes represent 
the interquartile range. The horizontal line within the box represents the 
median value. The whiskers represent the minimum and maximum values. n 
= number of patients.   **p < 0.010, ***p < 0.001.
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CBMPs, which meet regulatory standards and medical over-

sight compared to illicitly obtained cannabis. Moreover, the 

median PGIC 1 score was greater than 5 at both 1 and 

3 months. A response of 5 suggests that patients felt ‘moder-

ately better, and a slight but noticeable change [59]. This adds 

further weight to the outcomes as assessed through the 

SIBDQ and EQ-5D-5L that patients experienced an increase in 

health-related quality of life.

The increase seen in EQ-5D-5L self-care and usual activities 

subscales indicates CBMP therapy was associated with a short- 

term functional benefit; another promising finding considering 

the impact of IBD on work productivity and activities of daily 

living [66]. This contrasts with a recent study where CBMPs 

were given for pain relief and no improvement was observed 

in both subscales after 6 weeks [67]. Although these clinical 

benefits on function were only demonstrated in the short 

Figure 5. Paired baseline and follow-up scores for the EQ-5D-5L questionnaire scores after 1 month and 3 months of follow-up: (A) EQ-5D-5L mobility score, (B) EQ- 
5D-5L pain or discomfort score, (C) EQ-5D-5L self-care score, (D) EQ-5D-5L usual activities score, (E) EQ-5D-5L anxiety & depression score, (F) EQ-5D-5L index score. 
The boxes represent the interquartile range.  *p<0.05; ** p<0.010; *** p<0.001.        
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term, this is a clinically relevant finding in patients with quies-

cent disease who are refractory to medical treatment; hence, 

these findings underline the potential utility of CBMPs for 

alleviation of IBD-associated symptoms not controlled by 

available therapies [36].

Significant improvements were also observed in anxiety 

symptoms and sleep quality after initiation of CBMP therapy, 

demonstrated by improvements after 3-month follow-up in 

the GAD-7 and EQ-5D-5L anxiety and depression for anxiety 

symptoms and improved SQS score for sleep quality 

(p < 0.050). The improvement in anxiety symptoms is contex-

tualized by a breadth of experimental and human studies, 

which have signified the anxiolytic properties of cannabinoids, 

especially CBD [68,69]. Poor sleep quality is reflective of 

reduced HRQOL and has a prognostic value due to its associa-

tion with increased risk of disease flares and complications 

[70,71]. The improvement in sleep quality corroborates with 

the findings of a recent cohort study of CBMP therapy in IBD 

patients where similar effects on sleep quality were observed 

[72]. Notably, this study had a longer follow-up and was based 

in Israel, however the somniferous effects of CBMPs were 

further indicated by a recent RCT in patients with chronic 

pain, albeit only a small benefit compared to placebo [73]. 

The upcoming CANSLEEP trial will likely further characterize 

CBMP effects on sleep and daytime function [74].

Based on this study and existing literature, a concern 

remains that the overall improvement in HRQoL associated 

with CBMP therapy is primarily due to the alleviation of psy-

chiatric co-morbidities [41,75–77]. This emphasizes the need 

to objectively evaluate the effects of CBMPs on underlying IBD 

pathophysiology, as the relatively high dose of THC prescribed 

can exert strong psychotropic effects that may be the true 

mechanism for the observed improvements in HRQoL. 

However, most patients received oral/sublingual preparations, 

which are associated with reduced psychotropic effects com-

pared to vaporizing cannabis as well as increasing absorption 

Table 4. Paired baseline and follow-up scores for patient reported outcome measures for current/ex-users and cannabis naive patients after 1 month and 3 months 
of follow-up. n = number of patients.

Patient reported  
outcome measures Follow-up Cannabis status n

Scores 
at baseline

Scores 
at follow-up p-value

SIBDQ 1 month Current/Ex-user 51 40.00 (32.00–48.00) 46.00 (37.00–56.00) < 0.001
Cannabis-naive 12 41.00 (31.50–44.00) 43.00 (32.25–56.25) 0.213

3 months Current/Ex-user 37 39.00 (32.00–49.00) 47.00 (39.00–57.00) < 0.001
Cannabis-naive 7 42.00 (33.00–58.00) 48.00 (36.00–60.00) 0.270

EQ-5D-5L Mobility 1 month Current/Ex-user 51 2.00 (1.00–2.00) 1.00 (1.00–2.00) 0.003
Cannabis-naive 12 1.00 (1.00–2.00) 1.00 (1.00–1.00) 0.157

3 months Current/Ex-user 37 1.00 (1.00–2.00) 1.00 (1.00–2.00) 0.049
Cannabis-naive 7 1.00 (1.00–2.00) 1.00 (1.00–1.00) 0.157

EQ-5D-5L Self Care 1 month Current/Ex-user 51 1.00 (1.00–2.00) 1.00 (1.00–2.00) 0.017
Cannabis-naive 12 1.00 (1.00–1.00) 1.00 (1.00–1.00) 0.317

3 months Current/Ex-user 37 1.00 (1.00–2.00) 1.00 (1.00–2.00) 0.083
Cannabis-naive 7 1.00 (1.00–2.00) 1.00 (1.00–1.00) 0.157

EQ-5D-5L 
Usual Activities

1 month Current/Ex-user 51 2.00 (1.00–3.00) 1.00 (1.00–2.00) 0.050
Cannabis-naive 12 2.00 (1.00–2.00) 1.00 (1.00–3.00) 0.480

3 months Current/Ex-user 37 2.00 (1.00–3.00) 2.00 (1.00–2.00) 0.114
Cannabis-naive 7 2.00 (1.00–2.00) 1.00 (1.00–1.00) 0.046

EQ-5D-5L 
Pain and Discomfort

1 month Current/Ex-user 51 3.00 (2.00–3.00) 2.00 (2.00–3.00) 0.031
Cannabis-naive 12 2.50 (2.00–3.00) 2.00 (2.00–3.00) 0.317

3 months Current/Ex-user 37 3.00 (2.00–3.50) 2.00 (2.00–3.00) 0.051
Cannabis-naive 7 2.00 (2.00–3.00) 2.00 (2.00–2.00) 0.102

EQ-5D-5L 
Anxiety and Depression

1 month Current/Ex-user 51 2.00 (1.00–3.00) 2.00 (1.00–2.00) 0.186
Cannabis-naive 12 2.00 (1.00–3.00) 1.50 (1.00–2.00) 0.025

3 months Current/Ex-user 37 2.00 (1.00–3.00) 2.00 (1.00–2.00) 0.124
Cannabis-naive 7 2.00 (1.00–3.00) 1.00 (1.00–2.00) 0.046

EQ-5D-5L 
Index value

1 month Current/Ex-user 51 0.70 (0.41–0.80) 0.75 (0.62–0.84) 0.018
Cannabis-naive 12 0.70 (0.50–0.84) 0.80 (0.68–0.84) 0.038

3 months Current/Ex-user 37 0.70 (0.41–0.84) 0.71 (0.64–0.84) 0.106
Cannabis-naive 7 0.74 (0.48–0.84) 0.84 (0.75–0.84) 0.068

GAD-7 1 month Current/Ex-user 53 3.00 (0.00–8.00) 3.00 (0.00–6.00) 0.137
Cannabis-naive 12 1.25 (4.00–10.00) 1.00 (1.00–4.75) 0.065

3 months Current/Ex-user 36 4.00 (1.00–8.25) 3.00 (0.00–5.00) 0.001
Cannabis-naive 9 2.00 (1.00–6.00) 1.00 (0.00–3.00) 0.084

SQS 1 month Current/Ex-user 51 5.00 (3.00–7.00) 6.00 (4.00–8.00) 0.008
Cannabis-naive 12 6.00 (3.00–8.00) 7.00 (5.25–7.75) 0.434

3 months Current/Ex-user 37 5.00 (3.00–8.00) 6.00 (4.00–8.00) 0.011
Cannabis-naive 7 8.00 (6.00–8.00) 8.00 (7.00–10.00) 0.301

PGIC 1 1 month Current/Ex-user 52 – 6.00 (5.00–6.00) –
Cannabis-naive 12 – 5.00 (3.25–5.75) –

3 months Current/Ex-user 38 – 6.00 (5.75–6.00) –
Cannabis-naive 7 – 6.00 (3.00–6.00) –

PGIC 2 1 month Current/Ex-user 43 – 2.00 (2.00–4.00) –
Cannabis naive 21 – 3.00 (2.00–4.00) –

3 months Current/Ex-user 30 – 2.00 (1.00–3.00) –
Cannabis naive 15 – 3.00 (2.00–5.00) –

SIBDQ – Short Inflammatory Bowel Disease Questionnaire; GAD-7 – General Anxiety Disorder 7; SQS – Single-Item Sleep Quality Scale; PGIC – Patient Global 
Impression of Change. Scores presented as median (interquartile range). 
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time and increased direct interaction of cannabinoids with the 

target site [38]. The lack of clarity in this area is emphasized by 

Naftali et al., where significant clinical improvements were 

observed in UC patients enrolled in a RCT following high 

doses of THC therapy, however no improvements were 

noted in any endoscopic measures of inflammation [63]. 

Further evidence must be garnered, as although HRQoL ben-

efits can be observed, there are risks of complications from 

uncorrected prolonged intestinal inflammation, including col-

orectal cancer [78].

The use of long-term opioids in chronic pain is increasingly 

controversial due to their side effects, risk of abuse, and 

studies not demonstrating any meaningful functional benefit 

[79]. IBD is also an independent risk factor for heavy opioid 

use, with around 5% of IBD patients becoming heavy opioid 

users within 10 years of diagnosis [80]. Despite these issues, 

there has been an increase in opioid prescriptions in IBD 

patients, which necessitates development of effective tapering 

interventions [81]. In this study, there was no significant med-

ian oral morphine equivalent reductions following 3 months 

of CBMP therapy. However, the lack of reduction in OME does 

correlate with the lack of improvement in the EQ-5D-5L Pain 

and Discomfort score. Considering the short follow-up and 

small sample size, it was likely not feasible to detect any 

reduction in OME within the defined period. Moreover, the 

associated risk of biases in this analysis is a consistent theme 

for studies evaluating efficacy of interventions to reduce 

opioid burden; hence, the utility of CBMPs requires further 

investigation in this context [82].

Adverse events were only reported by 21.05% of partici-

pants, and the majority of adverse events were mild to mod-

erate in severity, with no disabling or life-threatening adverse 

events reported. A similarly low proportion of participants 

reported adverse events in a large cross-sectional Australian 

study of IBD patients, where there were few severe or intoler-

able adverse events reported after cannabis use [41]. There 

were 122 (160.53%) adverse events reported in total. This 

adverse event incidence is higher compared to the findings 

recorded in previous analyses of the UKMCR, which has ran-

ged from 8.8% to 39.5% [48,83–86]. The likely explanation for 

the higher incidence is due to more frequent prompting to 

report AEs within the UKMCR. Moreover, symptoms due to 

underlying disease may have been inaccurately reported as 

adverse events of CBMPs. This is corroborated by the most 

frequent adverse events being fatigue (11.84%), abdominal 

pain (10.53%), nausea (9.21%), and lethargy (9.21%), which 

are common clinical manifestations of IBD. Additionally, optic 

neuritis is not a known adverse event associated with CBMPs 

Table 5. Adverse events reported by study participants (n = 16). Adverse events were divided into mild, moderate, severe, and life-threatening. n = number of 
patients. The adverse event incidence is reported in brackets.

Adverse events

Severity of adverse event

Mild Moderate Severe Life-threatening/disabling Total (%)

Constipation 3 2 0 0 5 (6.58%)

Somnolence 0 4 0 0 4 (5.26%)

Dysgeusia 1 0 1 0 2 (2.63%)

Blurred vision 1 0 0 0 1 (1.32%)

Dry mouth 5 1 1 0 7 (9.21%)

Lethargy 2 5 0 0 7 (9.21%)

Fatigue 2 6 1 0 9 (11.84%)

Delirium 2 0 0 0 2 (2.63%)

Confusion 3 1 0 0 4 (5.26%)

Anxiety 1 0 0 0 1 (1.32%)

Nausea 3 3 1 0 7 (9.21%)

Impaired Concentration 3 2 0 0 5 (6.58%)

Insomnia 1 3 2 0 6 (7.89%)

Tremor 2 0 0 0 2 (2.63%)

Headache 3 2 1 0 6 (7.89%)

Pharyngitis 0 1 0 0 1 (1.32%)

Decreased weight 3 0 1 0 4 (5.26%)

Dizziness 1 2 0 0 3 (3.95%)

Vertigo 0 2 0 0 2 (2.63%)

Ataxia 1 2 0 0 3 (3.95%)

Dyspepsia 2 3 0 0 5 (6.58%)

Cognitive disturbance 1 2 0 0 3 (3.95%)

Amnesia 3 1 0 0 4 (5.26%)

Abdominal pain 4 4 0 0 8 (10.53%)

Respiratory infection 0 1 0 0 1 (1.32%)

Rash 0 2 1 0 3 (3.95%)

Anorexia 0 1 1 0 2 (2.63%)

Pyrexia 2 0 0 0 2 (2.63%)

Muscular weakness 0 2 1 0 3 (3.95%)

Vomiting 3 1 0 0 4 (5.26%)

Fall 0 1 0 0 1 (1.32%)

Dyspnea 1 0 0 0 1 (1.32%)

Worsening psoriasis 0 0 1 0 1 (1.32%)

Cough 0 1 0 0 1 (1.32%)

Angular Cheilitis 0 1 0 0 1 (1.32%)

Optic neuritis 0 0 1 0 1 (1.32%)

Total (%) 53 (69.74%) 56 (73.68%) 13 (17.11%) 0 (0.00%) 122 (160.53%)
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but has been shown to be more prevalent in those with IBD 

[87]. The adverse event burden of concurrent IBD treatments 

may have also been captured in this analysis.

4.1. Strengths and limitations

There were several inherent limitations to the study. The lack 

of a placebo control group means a causality relationship 

cannot be demonstrated between improved HRQoL outcomes 

and initiation of CBMP therapy. Moreover, heterogeneity in 

baseline characteristics of underlying intestinal disease and 

medications that were simultaneously being taken increases 

the risk of confounding. All included participants self-funded 

access to CBMP therapy from the same private clinic, which 

introduces selection bias. However, it should be noted that a 

large proportion of included participants were unemployed 

(23.68%) indicating this selection bias was not restricted to 

patients with higher disposable income. However, this cohort 

is significantly over-represented by current/ex-cannabis users. 

Although illicit cannabis is common among IBD patients, 

68.42% of participants were current consumers at baseline, 

which is higher compared to previous descriptive studies of 

cannabis use in the IBD population [40–44]. These patients 

therefore may have been self-identified as responders to ther-

apy with cannabis. Whilst all patients would be required to 

meet national criteria to be prescribed CBMPs, having failed to 

gain sufficient benefit from licensed therapies, it is possible 

that prior response may bias the decision of clinicians to 

prescribe to patients who meet these criteria [47]. Moreover, 

as the stress of obtaining illicit cannabis is reduced by obtain-

ing CBMPs, this also may have contributed to the greater 

improvement in HRQoL for current users, in addition to the 

improved clinical guidance and pharmaceutical quality of 

CBMPs. Conversely, these patients may have already devel-

oped pharmacological tolerance to the effects of THC and/or 

CBD, as well as experiencing a ceiling effect of the PROMs. 

Subgroup analysis showed that current/ex-consumers of 

CBMPs had a greater improvement in SIBDQ scores indicating 

that these patients likely had a supplementary improvement 

in their HRQoL after starting CBMPs under medical supervi-

sion. Further analysis of cannabis naïve populations will help 

to identify the true effects in this population. In addition, there 

is an over-representation of male participants in this analysis 

compared to the normal prevalence of IBD in the population. 

It has been shown in other studies from the UK Medical 

Cannabis Registry that there is a higher proportion of males 

who commence treatment with CBMPs for all chronic condi-

tions, even in conditions where there is typically a higher 

incidence in females, such as anxiety [83,84]. There have pre-

viously been suggestions that there are sex-dependent effects 

of cannabinoids, which may have implications on therapeutic 

drug potency and adverse events, which may mean that the 

results are less applicable to female patients [88]. Moreover, 

the limitations in sample size prevented additional subgroup 

analyses beyond whether patients had previous exposure to 

cannabis. It has been demonstrated that both patient- and 

medication-specific factors affect the pharmacokinetics, phar-

macodynamics, and reported effects of CBMPs, which must be 

studied in future analyses of patients with IBD [89,90]. The 

retrospective design of the study also lends itself to recall bias 

due to inaccurate reporting. Another limitation was missing 

baseline and follow-up data leading to patients being 

excluded from analysis. At the time of data extraction, there 

was insufficient data for patients beyond three-month follow- 

up; hence, this study is unfortunately not able to showcase 

long-term effects of CBMP therapy. The number of patients at 

each follow-up point is noticeably lower compared to base-

line; hence, there is a risk of attrition bias. Moreover, reasons 

for discontinuing CBMP therapy were not captured in the 

UKMCR. The limited sample size and follow-up also limited 

the examination of rare adverse events or those which 

develop after long-term chronic cannabis consumption, such 

as cannabinoid hyperemesis syndrome [91].

Contrarily, the study design had notable strengths. Clinical 

cannabis research is still in its infancy, and this analysis has 

contributed to the limited evidence base assessing clinical 

outcomes in IBD patients. The UKMCR captures outcome 

data for patients across the UK and Channel Islands, making 

this patient population geographically diverse. The inherent 

heterogeneity of including both CD and UC patients in the 

same cohort was addressed by performing a subgroup analy-

sis, which generally demonstrated similar improvements in 

both conditions. Moreover, the observational design is eco-

nomical and provided real-world data collected as part of 

standard care.

4.2. Future directions

Future studies investigating CBMPs in IBD should ideally be 

conducted through robust RCTs comparing different doses of 

CBD and THC, as well as routes of administration. Moreover, 

continued longitudinal assessment of CBMPs through the 

UKMCR is an important facet of pharmacovigilance as pre-

scribing becomes more common. These results, along with 

the discussed limitations, should hopefully inform the design 

of future RCTs, particularly in terms of statistical power, length 

of follow-up, and identifying key sources of bias. In addition to 

clinical and endoscopic parameters, histological remission 

should be assessed to effectively evaluate the effects of 

CBMPs on disease progression.

5. Conclusion

Initiation of CBMPs was associated with an improvement in 

HRQoL in the short term, with statistically significant improve-

ments in IBD-specific and general HRQoL outcomes at 1 and 3 

months after initiating treatment. Participants who previously 

consumed cannabis had greater improvements in HRQoL and 

fewer adverse events compared to naïve individuals. These 

findings highlight the potential utility of CBMPs as an adjunc-

tive therapeutic option in the short term, especially in patients 

who continue to experience debilitating symptoms despite 

maximal medical therapy. However, despite statistical signifi-

cance, the limitations of the study design make it difficult to 

draw definite conclusions to support widespread utilization. 

Further high-quality RCTs are needed to precisely evaluate the 

therapeutic efficacy and long-term safety profile of CBMPs.
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