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Abstract 

Objectives This study aimed to explore the incidence of adverse events (AEs) reported by patients when initiating medicinal cannabis treatment 
for chronic pain, and the association of cannabis constituents, dose and concomitant medicines with AE incidence.

Methods Patient demographics, cannabis products and AE data were collected as part of the Cannabis Access Clinics Observational Study, and 
concomitant medicines were obtained from patient health summaries provided by referring doctors. Cannabis products were grouped by their 
constituents as either cannabidiol-only or containing both cannabidiol and ∆-9-tetrahydrocannabinol.

Key findings From a total of 275 patients, each had a median of six concomitant medicines, with opioids (n = 179; 65%) the most common. 
A total of 35.6% patients took 10 or more other medicines, and they were associated with a 3.6 times higher likelihood to report the AE of 
fatigue (P = 0.048). Patients who received concomitant gabapentinoids were 2.4 times more likely to report dizziness (P = 0.036), patients on 
tricyclic antidepressants were 1.8 times more likely to report somnolence (P = 0.034) and 3.4 times more likely to report anxiety (P = 0.04), 
when compared with patients who were not prescribed those classes of medications. Those patients who were prescribed products containing 
both cannabidiol and ∆-9-tetrahydrocannabinol were 1.5 times more likely (P = 0.004) to have experienced an AE when compared with those 
prescribed only cannabidiol.

Conclusions These findings show that certain concomitant medications and cannabis constituents may be associated with AE incidence when 
initiating medicinal cannabis. These potential pharmacokinetic and pharmacodynamic interactions require further study to develop guidance for 
prescribers and pharmacists.

Keywords: medicinal cannabis; concomitant medicines; drug interactions

Introduction

Chronic non-cancer pain is common and complex and can 
have physical, �nancial, social and psychological effects on 
patients, as well as signi�cant costs to the economy and 
healthcare systems.[1] Chronic pain originates and extends 
beyond an initial injury or disease and is recognised as an 
independent condition of its own accord.[2, 3] The manage-
ment of chronic pain is multidisciplinary, with many people 
requiring analgesia; however, the adverse effects can outweigh 
the bene�ts, particularly when used long-term.[4, 5] Medicines 
commonly used include paracetamol, non-steroidal anti-in-
�ammatory drugs, opioids, antidepressants, gabapentinoids 
and benzodiazepines.[4] Unfortunately, many of these are as-
sociated with high-risk adverse events (AEs) including seda-
tion, respiratory depression and dizziness; all of which can be 
aggravated if multiple medications are used together.[6]

Medicinal cannabis has been proposed as an alterna-
tive for the management of chronic pain, and it is currently 
being prescribed by medical practitioners and investigated 
in clinical trials.[7, 8] Derived from the Cannabis sativa plant, 

cannabis products contain many different active compounds, 
including phytocannabinoids, terpenes and �avonoids.[9, 10] 
The two most well-known constituents of medicinal cannabis 
are the phytocannabinoids cannabidiol (CBD) and delta-
9-tetrahydrocannabinol (THC), both of which are being 
examined for their effectiveness in treating pain.[10, 11] Cannabis 
exerts its action both through the endocannabinoid system, 
and other targets. The endocannabinoid system includes the 
cannabinoid receptors type 1 (CB

1
) and 2 (CB

2
), their endog-

enous ligands called endocannabinoids, and the enzymes that 
target their synthesis and breakdown.[12] THC is an agonist at 
both CB

1
 and CB

2
 where it produces its antinociceptive and in-

toxicating effects.[13, 14] CBD has a low af�nity for CB
1
 and CB

2
 

receptors, but may indirectly interact with them by enhancing 
the levels of endocannabinoids.[15, 16] Overall, CBD is likely 
to be effective in chronic pain conditions by reducing levels 
of circulating pro-in�ammatory cytokines.[17, 18] Cannabis 
is generally regarded as well tolerated, with CBD having 
fewer safety issues when compared with THC.[9] Both have 
been implicated in pharmacokinetic and pharmacodynamic 
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interactions; however, the clinical consequences of such are 
not well established.[19, 20]

There is a possible synergistic effect between cannabis 
and opioids,[21, 22] and when administered together patients 
have been shown to reduce their opioid use.[23–25] There have 
been multiple mechanisms proposed for the synergism[26] in-
cluding that the antinociceptive effects of the opioids may 
be enhanced by THC activation of kappa and delta opioid 
receptors. Synergism could also occur at the intracellular 
signal transduction level, or by the increased synthesis/re-
lease of endogenous opioids by cannabinoids.[26–28] However; 
the safety of prescribing cannabis with opioids and other 
analgesics is not well known,[9] or whether there may be any 
additive incidence of AEs consistent with what is observed 
with concomitant prescribing of conventional analgesics such 
as benzodiazepines, opioids and gabapentinoids.[29] The aim 
of this study was to explore the incidence of AEs reported by 
patients initiating medicinal cannabis treatment for chronic 
pain, and if cannabis constituents, dose and concomitant 
medicines were associated with AE incidence.

Methods

Study design

This analysis was a retrospective, observational, cohort study 
performed using data collected as part of the Cannabis Access 
(CA) Clinics Observational Study (CACOS).

Setting

The CACOS was conducted Australia-wide across multiple 
sites through CA Clinics’ network of doctors who prescribe 
medicinal cannabis to patients with diverse health conditions. 
In this setting medicinal cannabis was prescribed when con-
ventional treatments were either inappropriate or ineffective. 
Prescriptions for these unregistered treatments were either 
obtained through the Special Access Scheme-B pathway, or 
through an Authorised Prescriber.[30] Surveys (Supplementary 
Figure S1) were provided to each patient enrolled to collect 
their reported outcomes before each routine clinic visit. The 
study was approved by the Bellberry Human Research Ethics 
Committee (Ref: 2019-04-338). Patient written informed 
consent was obtained prior to any study related activities.

Participants

Patients were approached, informed, consented and enrolled 
into CACOS during their initial consultations by a medical 
practitioner at CA Clinics. Eligible patients for this analysis 
were those seeking medicinal cannabis treatment through 
CA Clinics for chronic pain, who had returned more than 
one survey after their initial consultation. The observational 
period was from when each patient �rst commenced to the 
date they completed the �rst survey after commencing medic-
inal cannabis. Data were collected between December 2018 
and May 2020 and stored in the Research Electronic Data 
Capture (REDCap) clinical database.

Variables and data sources/measurement

Medicinal cannabis products

Cannabis products were selected by the prescriber and in-
cluded all pharmaceutical grade cannabinoid containing 
products, including CBD, ∆-9-THC, a combination of 
CBD/THC and other cannabinoid minors.[31] Only oral 

formulations were included in this analysis. Non-oral 
formulations (vapourized whole/granulated �ower) were 
excluded due to their differing pharmacokinetics which could 
not be accounted for when analysing the effect of the dose on 
outcomes. The dose and frequency of the medicinal cannabis 
products used by patients was reported in their surveys and 
validated with clinic records, from which the dose of CBD 
and/or THC (mg/day) was calculated. All products in this 
study were derived from the plant and were not synthetic. 
Ratios of CBD and THC varied in each product and the me-
dian doses of each were stated.

Concomitant medication usage

Medications that were concurrently used with cannabis 
were collated using patient health summaries that were pro-
vided by referring medical practitioners at CA Clinics. These 
medications were deemed by the medical practitioner to be 
currently prescribed and taken by the patients at the time 
of referral. Concomitant medications were coded in accord-
ance with the �fth level chemical subgroup of the World 
Health Organization Anatomical Therapeutic classi�cation 
system.[32] The 20 most prescribed concomitant medicines 
were reported. Other concomitant medicines of potential 
clinical signi�cance were those reported to have CYP450 
interactions with cannabis.[33]

AE reporting

AEs were self-reported via surveys provided through 
REDCap. The questionnaire was sent to patients before 
their second clinic visit after commencing cannabis treat-
ment. Patients were asked ’Have you been experiencing any 
side effects from your medicinal cannabis prescribed by CA 
Clinics?’. They were given a prede�ned list of adverse effects 
to select from and options of ‘Other’ or ‘None’. The severity 
of the AEs was not surveyed and were therefore not included 
in this report. The AEs were categorised according to their 
MedDRA System Organ Class (SOC).

Bias

Eligibility for inclusion into this analysis was predetermined 
to attempt to minimise selection bias. The risk of recall bias in 
CACOS design was addressed by providing surveys to patients 
online periodically during treatment. Multivariate analyses of 
key AEs were performed to account for all variables and some 
demographic data to reduce confounding bias.

Study size

The study size was determined by convenience sampling of 
all eligible patients from the entire CACOS cohort who had 
returned surveys at the time of analysis in May 2020.

Statistical methods

The data were analysed using SPSS Statistics 1.0.0.1327. 
Mean and standard deviations were calculated for contin-
uous variables, and frequency as a proportion of the group 
was calculated for categorical variables. Binary logistic re-
gression was used to determine if the number of concom-
itant medications could predict AE reporting. Chi-squared 
and relative risk analyses were used to compare the inci-
dence of AEs at the �rst survey time point for patients who 
were on a product containing THC compared to a CBD-
only product, and also for patients on concomitant CNS 
active drugs: opioids, benzodiazepines, gabapentinoids, 
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tricyclic antidepressants and serotonin-noradrenaline 
re-uptake inhibitors (SNRIs). A binary logistic regression 
was performed to determine if the dose of CBD and THC 
could predict whether or not a patient reported an AE at the 
MedDRA SOC level. Further sub-analyses on the MedDRA 
SOC that were signi�cant were conducted to examine if any 
individual AEs were statistically signi�cant. Where there was 
statistical signi�cance (P ≤ 0.05), but if the odds ratios (OR) 
was close to one, it was classi�ed as not clinically relevant. 
The �ve most common adverse effects and any others found 
to be signi�cant in the univariate analyses were included in 
multivariate analyses with age, sex and any variables found 
with a signi�cance level of P < 0.2. The priori level of signif-
icance in this analysis was P ≤ 0.05.

Results

Demographics

In total 275 patients were eligible for this analysis from 1597 
enrolled in CACOS. Arthritis was the most common indica-
tion, followed by general musculoskeletal and neuropathic 
pain. The average age of patients receiving medicinal can-
nabis treatment for chronic pain in this cohort was 54 years, 
and most patients were women (Table 1).

Concomitant medication use

Of the chronic pain cohort, 269/275 (97.8%) patients re-
ceived at least one other medication, 178 (65.7%) were taking 
�ve or more and 98 (35.6%) were taking 10 or more other 
medications. The median (min–max) number of concomi-
tant medications was 6 (0–33). The 20 most prescribed con-
comitant medications were opioids, paracetamol and proton 
pump inhibitors (Table 2). Binary logistic regression showed 
patients who were taking 10 or more concomitant medicines 
were associated with a higher number of total AEs (P = 0.045; 
OR = 1.187, CI: 1.004–1.403) when compared with those 
taking fewer than 10 concomitant medications. Chi-square 
analysis shows that those who were taking 10 or more other 

medications were 3.6 times more likely to report fatigue (P = 
0.048; RR = 3.612, CI: 0.924–14.127) when compared with 
those who were on fewer medications.

Other medication classes with potential pharmacoki-
netic interactions of clinical signi�cance observed to be 
prescribed with medicinal cannabis were statins (n = 44), 
non-vitamin K antagonist oral anticoagulants (NOACs) (n = 
8), antiplatelets (n = 23), warfarin (n = 4), anti-infectives in-
cluding azole antifungals (n = 11) and antiretrovirals (n = 1).

Association of medicinal cannabis AEs with 
concomitant central nervous system (CNS) active 
drugs

Overall, 43.3% (n = 119) of patients reported at least one AE 
when initiating cannabis treatment; the most common being 
dry mouth (n = 62; 23%), somnolence (n = 49; 18%) and fa-
tigue (n = 27; 9.8%). Those concomitantly prescribed opioids, 
benzodiazepines and SNRIs had no increased incidence of 
any AEs (Supplementary Table S1). Patients who were con-
comitantly prescribed a gabapentinoid were 2.4-times more 
likely to report dizziness (P = 0.036; RR = 2.37, CI: 1.04–
5.43), those who were on tricyclic antidepressants were 1.8 
times more likely to report somnolence (P = 0.034; RR = 1.85, 
CI: 1.07–3.19), and 3.4 times more likely to report anxiety 
(P = 0.04; RR = 3.41, CI: 1.00–11.59) when compared with 
patients who were not concomitantly taking these medications 
(Table 3). Patients also took combinations of CNS active drugs 
which were associated with an increased incidence of AEs such 
as somnolence, depression and nausea (Table 4).

A comparison was undertaken of the incidence of AEs in 
patients who were prescribed a product containing both CBD 
and THC versus CBD-only.

The median (Q1–Q3) daily doses in the combined 
products was CBD 15 mg (7.5–22.5 mg) per day and THC 
12.5 mg (10–20 mg) per day. The median dose of the CBD-
only products was 50 mg (30–100 mg) per day. Patients 
taking a product containing both CBD and THC (n = 123) 

Table 1. Cohort demographic data for patients included in this analysis

Demographic Number of patients (N = 275)

Age, years, mean (SD) 54 (16)

Sex, n (%) Women 175 (63.6)

Men 100 (36.4)

Pain Indication, n (%) Arthritis 85 (31)

Musculoskeletal pain 54 (20)

Neuropathic pain 80 (29)

Fibromyalgia 32 (12)

Migraine 8 (2.9)

Cancer-related pain 1 (0.4)

Chronic regional pain syndrome 4 (1.5)

Gastrointestinal 3 (1.1)

Trigeminal neuralgia 4 (1.5)

Endometriosis 3 (1.1)

Spasmodic/spasticity 1 (0.4)

Observation period, days, Median (Q1–Q3)* 25 (16.0–41.9)

*Period between when patients returned their �rst survey, and when they reported to have started medicinal cannabis treatment.
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were 1.5 times more likely to report AEs than those who 
were prescribed a CBD-only product (n = 152) (P = 0.004; 
RR = 1.47, CI: 1.13–1.91). Patients who were on a product 
containing THC were signi�cantly more likely to report 
somnolence, confusion, fatigue and balance problems (Table 
5).

Dose of CBD, THC and reporting of AEs

The median dose of CBD and THC when a patient reported 
an AE is shown in Table 6. Higher doses of CBD were statis-
tically associated with fewer patients reporting the MedDRA 
SOC’s psychiatric disorders (P = 0.020, OR = 0.99, CI: 
0.98–1.00), and general disorders and administration site 
conditions (P = 0.004; OR = 0.97, CI: 0.96–0.99). However; 
these �ndings are unlikely to be clinically relevant due to the 
OR being close to 1 (Table 6).

Multivariate analyses of key AEs

Somnolence was associated with using cannabis containing 
THC (P = 0.033; OR = 0.38, 95% CI: 0.16–0.93), and using 
tricyclic antidepressants (P = 0.039; OR = 2.26, 95% CI: 
1.04–4.92). Reporting dizziness was associated with age (P 
= 0.015; OR = 1.04, CI 95% CI: 1.01–1.08); however, clin-
ical relevance is not likely. There were no signi�cant outcomes 
in multivariate analyses for dry mouth, fatigue and nausea 
(Supplementary Table S2).

Discussion

The �ndings show that gabapentinoids and tricyclic 
antidepressants may be associated with AE incidence when 
initiating medicinal cannabis. In addition, patients who were 
prescribed products containing both CBD and THC were 
more likely to experience an AE when compared with those 
prescribed only CBD. The dose of CBD and THC prescribed 

were not associated with a clinically relevant change in AE 
incidence.

The AE data collected in this study is limited as it is patient 
reported and subject to recall and con�rmation bias and may 
be confounded by concomitant medicines. Previous recrea-
tional cannabis use may affect patients’ response to medic-
inal cannabis; however, this is unable to be accounted for. The 
survey response rate and characteristics of non-responders 
could not be determined, which could affect the generaliz-
ability of this study. Medication histories obtained from 
referring medical practitioners may not be comprehensive, 
excluded dosing information, over the counter medications 
and does not distinguish between regular and ‘when required’ 
regimens. The study was exploratory in nature, multiplicity 
has not been accounted for, so the risk of erroneously rejecting 
the null hypothesis (type I error rate) may be increased.[34]

The prescribing of cannabis is increasing, and in many 
cases, it is used alongside conventional treatments. Regulatory 
agencies have warned that cannabis may be implicated in 
pharmacokinetic and pharmacodynamic interactions[35]; 
however, clinical relevance and clear guidance for prescribers 
and pharmacists is lacking. Medicinal cannabis prescribed on 
its own is generally regarded as relatively safe and not asso-
ciated with fatal overdoses or respiratory depression; unlike 
opioids.[9, 36]

The results of this study show that polypharmacy was 
common with 65% (n = 178) of patients taking 5 or more 
concomitant medicines, and 35.1% (n = 104) taking 10 or 
more concomitant medicines all likely to be indicated for 
various comorbidities such as cardiovascular disease and 
asthma (Table 2). Ueberall et al. found in their open-label 
study of participants taking nabiximols, that 51.0% (n = 
408) of patients were taking 10 or more other medications,[37] 
demonstrating a trend of polypharmacy in chronic pain 
cohorts seeking cannabis. Although in many instances 

Table 2. The 20 most commonly prescribed concomitant medications in this cohort of chronic pain patients (N = 275)

Concomitant medications N (%)

1 Opioids 179 (65)

2 Paracetamol 110 (40)

3 Proton pump inhibitors 102 (37)

4 Gabapentinoids 99 (36)

5 Benzodiazepines 84 (31)

6 Non-steroidal anti-in�ammatories AND corticosteroids 78 (28)

7 Vitamins, minerals and electrolytes 65 (24)

8 Beta
2
 agonists 55 (20)

9 Serotonin-noradrenaline re-uptake inhibitors 52 (19)

10 Anti-emetics 48 (18)

11 Tricyclic antidepressants 45 (16)

12 Statins 44 (16)

13 Selective serotonin re-uptake inhibitors 42 (15)

14 Inhaled corticosteroids 39 (14)

15 Antibacterials 37 (14)

16 Laxatives 36 (13)

17 Angiotensin II receptor blockers 32 (12)

18 Monoclonal antibodies 29 (11)

19 Beta-blockers 28 (10)

20 Hormone replacement therapy 27 (10)
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polypharmacy is clinically necessary to treat patients with 
comorbidities, the increased risk of drug–drug and drug–
disease interactions can result in negative outcomes such 
as: falls, reduced functional capacity and adverse drug 
reactions.[38] We found that patients who were taking 10 or 
more concomitant medicines were 3.6 times more likely to 
report the AE of fatigue, maintaining concerns that concomi-
tant medicines may contribute to AEs when commencing me-
dicinal cannabis.[9, 36]

It is established that the concomitant use of CNS 
depressants such as opioids, gabapentinoids, antipsychotics, 

benzodiazepines, tricyclic antidepressants, cannabis and al-
cohol may result in profound sedation, respiratory depres-
sion, coma and death.[29, 39] With cannabis often prescribed as 
an adjunct to conventional treatment as shown in our study, 
the additive risk of AEs from pharmacodynamic interactions 
is an important consideration.[33, 40] Cannabis produces in-
toxicating effects such as sedation and psychomotor impair-
ment which may potentiate, or be potentiated by, other CNS 
depressants.[40] Our study showed no increased incidence of 
AEs with concomitant opioids, benzodiazepines or SNRIs. 
Opioids were the most common concomitant medication, 

Table 4 Comparison of AEs incidences that occurred before the second clinic visit depending on whether patients were co-prescribed combinations of 

CNS active drugs.

Central nervous system active drug combinations Adverse events with 

signi�cant association

P 

value^^

RR (95% con�dence 

interval)^^^

Opioid and benzodiazepine (n = 18) Nil N/A —

Opioid and gabapentinoid (n = 25) Nil N/A —

Opioid and TCA (n = 8) Somnolence (n = 4) 0.016 2.97 (1.41–6.23)

Disorientation (n = 1) 0.022 8.34 (1.05–66.48)

Paranoia(n = 1) 0.001 —

Hallucination (n = 1) 0.001 33.38 (2.29–487.32)

Opioid and SNRI (n = 7) Nausea (n = 2) 0.028 4.25 (1.22–14.90)

Benzodiazepine and gabapentinoid (n = 3) Nil N/A —

Benzodiazepine and TCA (n = 5) Anxiety (n = 1) 0.049 6.00 (0.93–38.81)

Depression (n = 1) 0.006 10.80 (1.53–76.39)

Benzodiazepine and SNRI (n = 2) Nil N/A —

Gabapentinoid and TCA (n = 4) Nil N/A —

Gabapentinoid and SNRI (n = 5) Somnolence(n = 3) 0.013 3.52 (1.64–7.55)

Depression(n = 1) 0.006 10.80 (1.53–76.39)

TCA and SNRI (n = 0) — N/A —

Opioid, benzodiazepine and gabapentinoid (n = 17) Confusion (n = 2) 0.025 5.06 (1.10–23.20)

Balance(n = 2) 0.042 4.34 (0.97–19.30)

Opioid, benzodiazepine and TCA (n = 2) Anxiety (n = 1) 0.001 15.17 (3.29–69.87)

Nausea (n = 1) 0.020 7.18 (1.68–30.69)

Opioid, benzodiazepine and SNRI (n = 6) Nil N/A —

Opioid, gabapentinoid and TCA (n = 4) Dry mouth (n = 3) 0.011 3.45 (1.87–6.35)

Dizziness (n = 2) 0.001 7.13 (2.44–20.83)

None (n = 0) 0.021 —

Opioid, gabapentinoid and SNRI (n = 10) Nil N/A —

Opioid, TCA and SNRI (n = 3) Nil N/A —

Benzodiazepine, gabapentinoid and SNRI (n = 2) Nil N/A —

Benzodiazepine, gabapentinoid and TCA (n = 1) Somnolence (n = 1) 0.031 —

Anxiety (n = 1) <0.001 —

Depression (n = 1) <0.001 —

Dizziness (n = 1) <0.001 —

Gabapentinoid, TCA and SRNI (n = 1) Fatigue (n = 1) 0.002 —

Balance (n = 1) <0.001 —

Opioid, benzodiazepine, gabapentinoid and TCA (n = 8) Nil N/A —

Opioid, benzodiazepine, gabapentinoid and SNRI (n = 5) Somnolence (n = 3) 0.013 3.52 (1.64–7.55)

Opioid, benzodiazepine, TCA, SNRI (n = 2) Nausea (n = 1) 0.020 7.17 (1.68–30.69)

Opioid, gabapentinoid, TCA and SNRI (n = 1) Nil N/A —

AE, adverse event; CNS, central nervous system; TCA, tricyclic antidepressant; SNRI, serotonin-noradrenaline re-uptake inhibitor.
^Median (Q1–Q3) observational period from commencement of cannabis until second clinic visit was 25 days (16.0–41.9).
^^Statistical signi�cance determined using Chi-square test and only statistically signi�cant variables are reported.
^^^Relative risk not applicable if n ≤ 1.
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and as they appear to have no association with increased 
AE incidence with cannabis, this is an encouraging �nding 
for patients who often have these prescribed simultaneously. 
On the other hand, patients prescribed a gabapentinoid 
reported an increased incidence of dizziness, and tricy-
clic antidepressants were associated with an increased in-
cidence of somnolence and anxiety. These �ndings may 
be demonstrating a potentiation of AEs by the initia-
tion of cannabis, as dizziness is listed as a common AE of 
gabapentinoids,[41, 42] and sedation and anxiety are reported 
with tricyclic antidepressants.[43]

Patients taking a product containing both CBD and THC 
were 1.5 times more likely to report an AE when compared to 
those taking CBD-only, and we found that somnolence, con-
fusion, fatigue and balance problems were signi�cantly more 
likely in the CBD and THC group. These �ndings highlight 
the possibility for high-risk AEs when THC is commenced, 
and reinforces the need for slow titration.[9] Cannabis exerts 
psychoactive and intoxicating effects through activation of the 
CB

1
 receptors by THC in the CNS.[13] An intoxicating dose of 

THC has been reported to be 10–20 mg,[9] and the median 
(IQR) dose of THC reported in our study was 12.5 mg (10–20 
mg) per day. This is potentially high enough to be intoxicating 
to some patients, likely contributing to the higher incidence 
of AEs in those taking a product containing THC. CBD’s 
lower af�nity for the CB

1
 receptors means it is less likely to 

produce intoxicating effects, as seen in our �ndings.[44] This 
demonstrates the lower risk of CBD-only products.

The use of concomitant analgesics and medications prone to 
pharmacokinetic and pharmacodynamic interactions along-
side medicinal cannabis demonstrated in this study raise safety 
concerns. Both CBD and THC affect the metabolism of other 
medications through induction and inhibition of CYP450 
enzymes and drug transporters such as P-glycoprotein.[19, 20] 
Both in vitro and human pharmacokinetic studies suggest that 
CBD is a potent inhibitor of CYP2C19 and CYP3A4, and case 
studies have reported increased exposure of tacrolimus, meth-
adone and warfarin with CBD use.[9, 45–49] THC is less associ-
ated with drug interactions compared with CBD; however, it 
is still metabolised by, and can inhibit, CYP450 enzymes.[50, 

51] There were many concomitant medications reported in 
our cohort that could theoretically have their drug serum 
concentrations increased as a result of these interactions. 
These include high risk medications such as anticoagulants, 
opioids and benzodiazepines which could lead to a greater risk 
of AEs such as sedation, falls and bleeding. With emerging clin-
ically important drug–drug interactions, particularly involving 
CBD,[52] and polypharmacy in a majority of our chronic pain 
cohort, clinical pharmacokinetic studies are needed to guide 
prescribers on important drug–drug interactions.

Future directions

Controlled, con�rmatory studies are needed to establish the 
consequences of prescribing medicinal cannabis with con-
comitant medicines to inform clear guidelines for prescribers. 
Additionally, the potential for medicinal cannabis to reduce 
the requirement of conventional analgesics should be studied 
with accurate medication histories with dosing information 
taken prior to, and during, medicinal cannabis treatment.

Conclusion

Polypharmacy is common for a majority of chronic pain 
patients who have sought medicinal cannabis treatment, and 

our �ndings suggest that the incidence of AEs such as diz-
ziness, fatigue and somnolence may be associated with con-
comitant medicines, particularly gabapentinoids and tricyclic 
antidepressants. Future research is needed to better under-
stand the impact of pharmacokinetic and pharmacodynamic 
interactions with medicinal cannabis in clinical care to ensure 
its safe and effective provision and use.

Supplementary Material

Supplementary data are available at Journal of Pharmacy and 
Pharmacology online.

Supplementary Figure S1 Supplementary Figure 1 is a copy 
of the CA Clinics Observational Study survey provided to 
participants that were collected and analysed as part of this 
study. The surveys ask for patient details, medicinal cannabis 
product details, underlying medical conditions and symptoms, 
adverse events, PROMIS 29 (Version 2.0) and global impres-
sion of change.
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