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Aims and method There is a pressing need for standardised and comprehensive
research frameworks to evaluate both the therapeutic benefits and risks of dependency
and misuse associated with medical cannabis. We address the issue of abuse potential or
misuse liability by examining research data and what amounts to existing clinical dogma
for validity and generalisability. We undertook a broad scoping approach to exploring
recent literature, focusing on clinical studies that investigated abuse/misuse and
dependence among users of medical and/or recreational cannabis and cannabinoids. The
search provided over 350 articles, mostly (~90%) dated post 2002. Abstract analysis
narrowed the selection to under 50 papers, according to their relevance as judged by the
authors, an experienced clinician and a public health toxicologist.

Results We identified and commented upon some broad assumptions within the
abuse liability literature that included (a) a standard cannabis formulation;

(b) standard routes of administration and standard potency dosing; (c) a standard
pattern of use; (d) a standard user or patient; and (e) a standard vulnerability to
misuse or dependence.

Clinical implications Unpacking and questioning these assumptions leads to the

conclusion that far more rigorous language and research design are needed to address
the question of cannabis abuse definitively but, based on the best available evidence, it
appears that the abuse liability of medically supervised cannabis is comparable to any

schizophrenia.

other class of widely used and well-regulated pharmaceutical agents.

Keywords Cannabinoids;

substance use disorders; psychotic disorders/

The pharmacological investigation of cannabis has a long and
complex history, dating back to the early 19th century in
Western science, and over thousands of years in traditional
medicine. However, modern scientific exploration truly
accelerated only after the 1960s, with the isolation of canna-
binoids and discovery of the endocannabinoid system. One
area that has been shrouded in a scientific and clinical ‘fog of
war’ is that of abuse or misuse liability. Determination of the
character and magnitude of these risks of medical cannabis is
critical for multiple reasons, including public health, regula-
tory policies and patient safety. By focusing on purpose, reg-
ulation and composition, medical cannabis is distinguished as
a physician-supervised therapeutic product, whereas recrea-
tional and non-medical cannabis are unsupervised and
address other needs (Table 1). Key considerations include the
following.

Public health implications
(a) Misjudging the abuse liability of medical cannabis can
lead to increased rates of dependence or misuse among
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users, particularly in genetically, psychiatrically and
socially vulnerable populations.

(b) Accurate evaluation of abuse liability in the clinical
setting helps in balancing the therapeutic benefits of
cannabis with its putative risks. Experience highlights
the need for responsible monitoring to avoid unin-
tended consequences of tolerance and overuse.*

Informed regulatory policies

(a) Regulatory bodies, such as the U.SS. Food and Drug Admin-
istration (FDA) and U.S. Drug Enforcement Administration,
ideally rely on evidence-based abuse liability assessments to
classify substances under the Controlled Substances Act.
This classification is intended to guide the medical use of,
availability of and restrictions on cannabis.”

(b) Without accurate data, there is a risk of inappropriate
scheduling, idiosyncratic prescribing practices and
either under- or over-restriction of access.

Patient safety and prescriber guidance

(a) Patients using cannabis for medical purposes, par-

ticularly those with chronic pain or psychiatric
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Table 1 Comparison between medical and non-medical cannabis

Criterion Medical cannabis Non-medical cannabis (recreational)
Purpose To explore therapeutic potential in conditions such as chronic pain, Used for recreational enjoyment and
epilepsy or anxiety psychoactive effects
Cannabinoid Typically tailored cannabinoid ratios (e.g. CBD:THC balance) to suit Often bred for high THC levels to maximise
profile medical needs; often high-CBD products with lower THC psychoactive effects; lower emphasis on
therapeutic balance
Legal Requires a physician's recommendation, prescription or enrolment in a Typically available in regions where recreational

requirements  medical cannabis programme

cannabis is legalised and no medical
recommendation is required

Regulation Heavily regulated for safety, potency and contamination; strict quality Less stringent in some jurisdictions; focus on
assurance protocols potency labelling rather than medical efficacy

Distribution Dispensed through licensed medical dispensaries or healthcare providers  Sold in retail or recreational dispensaries, often

with age restrictions

Labelling Includes detailed dosing instructions, cannabinoid content and medical Focuses on strain type, THC percentage and
warnings psychoactive effects without medical guidance

Public Increasingly recognised as a legitimate therapeutic tool May still carry social stigma, depending on

perception cultural and regional attitudes

Side-effects

management  side-effects

Use often monitored by healthcare providers to manage potential

Use is typically self-monitored, with less
guidance on side-effects

THC, tetrahydrocannabinol; CBD, cannabidiole.
Adapted from references.”

conditions, may be at higher risk of developing sub-
stance use disorders if the abuse liability is
underestimated.®

(b) Aswith any drug, clinicians need clear guidance on safe
prescribing practices, indications, product for-
mulations, dosing limits and monitoring protocols to
minimise abuse and dependency risks.

Prevention of misuse and diversion

(a) Inaccurate assessment of misuse/abuse potential can
lead to cannabis being diverted for recreational use,
contributing to broader societal issues such as youth
access and increased driving under the influence.*

(b) Accurate evaluations also help implement evidence-
based individual and community-based prevention and
intervention programmes.

If we can then stipulate that the challenge of evaluating
abuse liability is important and requires discrimination
between medical and non-medical use and users, the task is
to characterise abuse/misuse concerns and their origin, and
begin to suggest how and why those concerns differ by type
of use and user. Failure to adequately appreciate the
divergence between formulations, major cannabinoids and
the types of cannabis use may restrict the prescription of a
class of ancient compounds whose pharmacologic potentials
are only beginning to be explored.

Method

This Commentary was developed through a narrative review
of literature deemed most relevant by the authors to address
the provocative topic at hand. The selection process priori-
tised peer-reviewed articles; primary research and reviews
providing foundational evidence; and novel analysis or
interpretation. Our search was conducted using PubMed,
PsycINFO, Scopus, ISI Web of Science and Google Scholar
and employing search terms that included ‘cannabis and
abuse or dependence’, ‘cannabinoids and abuse or
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dependence’, ‘abuse or dependence and medical cannabis or
cannabinoids’ and ‘abuse or dependence and recreational
cannabis or cannabinoids’. Reviews were excluded except for
those presenting novel or foundational analysis or inter-
pretation. The inclusion of sources was guided by their
contribution to the Commentary’s objectives rather than by
systematic or exhaustive review. Priority was given to work
that provided novel insights, corroborated or qualified
existing discussion or highlighted gaps in current under-
standing. While the Commentary does not aim to be a
comprehensive review, it seeks to synthesise pivotal views
and contextualise them within the broader discourse. The
authors acknowledge that the selection of literature reflects
subjective judgement, which may have influenced the
representation of evidence. However, the sources cited are
intended to provide a balanced foundation for the per-
spectives presented herein and, at least, offer the rationale
for more exhaustive and focused study.

Results

Cannabis: concerns, origins and threats to the validity
of abuse/misuse potential

Cannabis abuse is a term describing the continued patho-
logical use of cannabis. In DSM-5, the American Psychiatric
Association defines cannabis use disorder (CUD) in terms of
discrete patterns classified under impaired control, social
impairment, risky behaviour or physiological adaptation, all
with varying degrees of intensity.”

Cannabis use disorder is said to affect about 10% of the
193 million cannabis users globally, and it encompasses the
possibility that people may suffer adverse consequences
because of cannabis use, i.e. beginning with, or leading to,
misuse/abuse, without necessarily becoming addicted.
Importantly and ironically, the struggle to establish criteria
for a continuum of problematic use, abuse or misuse,
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dependence or addiction seems to contribute more to diag-
nostic and classificatory confusion rather than clarity.®

Cooper and Abrams® have observed that there is rela-
tively little quality research regarding conditions under
which cannabis abuse and dependence are more likely to
emerge. Schlossarek et al'® undertook a literature search of
10 568 studies on the subject. Twenty-six of these finally met
the inclusion criteria, and the group’s conclusions included
an overarching statement about how striking it was that
some studies used terms such as problematic use, abuse and
dependence while lacking a precise operationalisation or
using the term ‘dependence’ even if the required number of
symptoms was not fulfilled. Often, important information on
patterns of use, method of use or administration, quantity
and quality (type, potency, purity and formulation) was
absent, as well as details of context, motives and subjective
effects. Importantly, there was little distinction between
recreational use and recreational products versus medical
use and medical cannabinoids (such as Marinol (dronabinol),
the synthetic A°-tetrahydrocannabinol (A°-THC) approved in
1985 by the FDA for chemotherapy-associated nausea and
anorexia.

Analysis of the strongest studies seemed to yield factors
that were associated with an impact on the transition from
cannabis use to dependence. Perhaps not surprising was that
a wide range of psychiatric disorders was associated with an
elevated risk of becoming dependent. The development of a
dependence syndrome was also linked with an aetiology in
which social, biological and intra-individual factors interact
in a complex fashion, leading to dependence. Nevertheless,
the putative link between cannabis dependence and predis-
posing factors was not readily resolved by most studies, due
to definitional and methodological weaknesses regarding
dependence criteria.

Thus, it is suggested that CUD may more accurately be a
proxy for an overarching psychiatric diagnosis that creates
psychosocial vulnerabilities for what has been traditionally
termed substance abuse. Another important challenge to a
broad characterisation of ‘abuse liability’ that lumps every
cannabis user into a potential abuse/misuse category lies in
genomic variability. Johnson et al'! conducted a large-scale,
genome-wide association study meta-analysis of cannabis
use disorder and found associations with two genome-wide
significant loci: a novel chromosome 7 locus (FOXP2, lead
single-nucleotide polymorphism (SNP) rs7783012) and the
previously identified chromosome 8 locus (near CHRNAZ2
and EPHX?2, lead SNP rs4732724). Cannabis use disorder was
also positively genetically correlated with other psychopa-
thology, including attention-deficit hyperactivity disorder,
major depression and schizophrenia, consistent with the
findings of Schlossarek et al.l°

Gender differences in response to cannabis exposure
suggest yet another source of variability. Cooper and Haney'?
found that, among cannabis smokers, men exhibit greater
cannabis-induced analgesia compared with women. Such a
gender-dependent difference appears to be independent of
the cannabis-elicited psychoactive effects associated with
promotion of abuse liability. Thus, gender-dependent dif-
ferences in cannabis’s analgesic effects appear, at least, to be
an important research pathway that justifies further
investigation.
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Variability in dose and route of administration

The challenge of dose titration in the medical use of cannabis
is complicated by the high degree of variability observed in
individual responses to ingested A°-THC. Clinical experience
with dronabinol, a synthetic isoform of A°-THC, suggests
that, for some individuals, 2.5 mg is sufficient to produce
apparent effects. In contrast, higher doses are necessary for
others — in some cases exceeding 50 mg (reviewed in Gro-
tenhermen'®). In light of this variability, probably influenced
by gender, age and genomics, calculation of pharmacologic
potency between a given quantity of A°-THC contained in
smoked cannabis and a mass of A>-THC contained in an
edible product, for example, is extremely difficult.

First-pass metabolism is also a potentially significant
source of dose variability; liver enzymes hydroxylate A°-THC
to form 11-hydroxytetrahydrocannabinol (11-OH-THC),
a more potent psychoactive metabolite that readily crosses
the blood-brain barrier (BBB).!* 11-OH-THC is more potent
than A°-THC,'>' and its serum levels are higher when A°-
THC is ingested orally than when it is inhaled.!® In addition
to inhaled (smoked, vaporised or aerosolised) and oral
administration, administration of medical cannabinoids via
other modes is being explored. Oral-mucosal, sublingual,
transdermal, transrectal and transvaginal formulations are
under preclinical investigation. Each mode of drug delivery
has its own spectrum of complexity and, as yet, incomplete
characterization of its absorption/distribution/metabolism/
excretion, and it will be interesting to evaluate these data as
they emerge.

Withdrawal

Withdrawal is an essential component of classical addiction
theory and is a major criterion used to determine whether an
agent is addictive or subject to recurrent abuse or misuse
liability; it is a vital manifestation of dependence.'” The
physical dependence on substances of abuse/misuse is
phenomenologically likely to involve repeated cycles of
withdrawal accompanied by increased motivation to self-
administer that substance. This phenomenon is generally not
seen with medical cannabis, and is unusual in the realm of
recreational cannabis use. There is longstanding evidence,
however, of a withdrawal syndrome reliably following abrupt
discontinuation of chronic heavy cannabis use.!®

Withdrawal symptoms in patients with neuropathic pain
treated with the cannabinoid dronabinol or A°-tetrahydro-
cannabinol, a synthetic form of tetrahydrocannabinol (THC),
included only mild and transient sleep disturbance, anxiety
and increase in neuropathic pain."”

The Schimrigk trial was designed to explore the positive
benefit/risk ratio of dronabinol among 240 multiple sclerosis
patients with central neuropathic pain. The trial protocol was
a 16-week, placebo-controlled Phase III study followed by a
32-week, open-label period. One hundred patients received
therapy for up to 119 weeks. The primary end-point was a
change in pain intensity throughout the treatment period.
Safety evaluation was based on sequelae of dependency, and
abuse. No signs of drug abuse, and only one possible case of
dependency, were reported. Consistent with decades of
clinical experience with Marinol or dronabinol, the trial
suggests safety over a significant duration.
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For most patients, no withdrawal reactions were
reported following cessation of study medication: withdrawal
symptoms were reported for six patients following the open-
label period and for four patients after the extended follow-
up. Importantly, diagnostic criteria for drug dependency and
abuse were serially assessed by investigators during the long-
term follow-up period. Mild signs of drug dependency were
reported for one patient.

In another older study, for clinical trials of Sativex
(a THC + cannabidiole (CBD) medicine), intoxication scores
were low and euphoria was reported by only 2.2% of subjects.
Tolerance did not occur, abrupt withdrawal failed to show a
stereotypic withdrawal syndrome and no cases of abuse were
reported in follow-up. A formal abuse liability study of Sat-
ivex in long-term cannabis smokers suggested some abuse
potential in comparison with a placebo.?°

Synthetic cannabinoids

It has been emphasised that much of our albeit flawed
understanding of cannabinoid tolerance, dependence and
withdrawal has been based on experience with A°-THC, a
relatively weak partial agonist at CB1 and CB2 receptors.?!
However, the synthetic cannabinoids (SCBs) commonly
found in commerce and on the ‘black market’, such as K2 and
Spice, are typically full cannabinoid receptor agonists. The
authors point out that a low-efficacy cannabinoid like A9-
THC will have a less pronounced maximal effect than higher-
efficacy cannabinoids, such as the SCBs, and this difference
in maximal effects cannot be overcome simply by increasing
the dose of A°-THC. In other words, no amount of A°-THC
can stimulate cannabinoid receptors to the same degree as
the SCBs currently emerging as a principal subclass of
cannabinoid drugs of abuse. This situation has left inves-
tigators working with efficacy SCBs in the difficult position of
having to tease out whether the effects are related to the
significant degree of cannabinoid receptor stimulation pro-
duced by these compounds, or whether interactions with
other non-cannabinoid receptors or even non-receptor sys-
tems produce them. Thus, there is greater confusion in the
increasingly dense ‘fog of war’ in understanding cannabinoid
use and possible abuse/misuse.

Cannabis as a ‘gateway’ drug

The question of cannabis as a gateway drug is integral to the
discussion of the linkage of this substance to other estab-
lished drugs of abuse/misuse. Any gateway effect is more
likely to be driven by social, psychological and biological
vulnerabilities, not by the pharmacological properties of
cannabis itself. There is no proven causal link between
cannabis use for medical indications and progression to more
potent or dangerous agents,??> and medical cannabis often
substitutes for opioids and other medications.?32*

A report prepared by the Federal Research Division,
Library of Congress, under an Interagency Agreement with
the Office of the Director, National Institute of Justice, Office
of Justice Programs, U.S. Department of Justice in November
2018 (https://www.ojp.gov/pdffilesl/nij/252950.pdf), stated:

‘The existing statistical research and analysis show
mixed results and do not clearly demonstrate scientific
support for cannabis use, leading to harder illicit drug use.
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As a result, FRD has determined that no causal link between
cannabis use and the use of other illegal drugs can be claimed
at this time.

The report goes on to cite deficiencies or weaknesses in
the reviewed research. It is noted that many studies of
cannabis use are based on self-reported data from longitu-
dinal or retrospective studies that suffer from bias; it seems
axiomatic at this point that subjects often cannot accurately
recall the specifics requested, tend to provide responses that
they believe investigators want to hear or even portray
themselves in a favourable light.

Other studies may collect biased data by sampling from
heroin users, street youth and other at-risk populations. As
such, the results are not readily generalisable. The limi-
tations of animal models are also noted, along with the
constraints of translating findings to human behaviour.

Finally, it is noted that 2018 statistics from the U.S.
Department of Health and Human Services Substance Abuse
and Mental Health Services Administration show that only
0.3% of those Americans who have used cannabis have
abused heroin, 0.2% have abused cocaine and 0.1% have
abused methamphetamines.

It also should be noted that the findings from another
frequently cited study are consistent with those of the
Federal Research Division report: it was found that the
initiation of cannabinoid-based medicines in patients with
chronic pain was associated with 17-fold higher odds of
ceasing prescription analgesics within 21 months.?

On the other hand, one frequently cited study?® reported
that 44.7% of individuals with lifetime cannabis use pro-
gressed to other illicit drug use at some time in their life. The
fact remained, however, that several antecedent variables,
the most important being underlying psychiatric disorder,
were found to predict progression from cannabis use to other
illicit drugs use.

Dosing mechanisms

Dose-response patterns in cannabinoids appear to be hor-
metic or biphasic, i.e. at lower doses there appear to be
salutary effects whereas higher dose ranges are associated
with undesirable and potentially hazardous outcomes. The
mechanisms involved may also be either receptor- or non-
receptor-based.

The consistent quantitative features of this biphasic dose
response at the cellular level may be complicated by the
effects of upstream and highly conserved gene clusters that
control and direct the allocation of the metabolic program-
ming of the entire organism.?”28

Current evidence suggests that THC is anxiolytic at low
doses and anxiogenic at higher doses, with each case dem-
onstrating unique dose-response curves. Interestingly, CBD
(possibly in conjunction with other cannabis plant con-
stituents such as cannabinol, terpenes and flavonoids) may
help to lower or antagonise the psychotropic effects of THC
when used in particular combinations and proportions, an
observation that underscores the priority for understanding
the interaction between these two cannabinoids.?%°

Analyses of the overall safety of cannabinoid-based
medicines are further confounded by variations in dosing and
administration methods across products, study designs and
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Table 2 Abuse characteristics of medical cannabis

(predominantly patients with
neuropathic pain)

Evidence

source Study design and population Key evidence Abuse potential conclusion

Systematic Reviews of RCTs in chronic RCTs generally show modest improvements in  No consistent evidence that therapeutic
Review & pain, spasticity and symptoms; adverse events (e.g. dizziness, use increases abuse probability

Meta- chemotherapy-induced nausea sedation) are common, but withdrawal due to

analysis33 adverse events is infrequent

Cochrane RCTs of medical cannabinoids Benefits are small, and effects on pain are Limited evidence of abuse liability in
Review3* for pain and spasticity borderline; adverse events are common but controlled medical settings

rarely lead to treatment discontinuation

Observational  Studies in medical settings with

Observational studies report that most

No clear signal that medical use (with

limits risk

Data & controlled dosing and patient patients using medical cannabinoids are proper screening and dosing) increases
Guidelines®> selection experienced cannabis users; rates of cannabis the risk of abuse compared with

use disorder are similar in medical and background rates

recreational populations
Reviews on Summaries of epidemiologic Lifetime risk of cannabis dependence among Abuse potential appears inherent to
Cannabinoid  data on cannabis use disorder users is estimated at approximately 9%; in cannabis but is not exacerbated by
Dependence3® across various populations medical settings, careful patient selection medical use per se

RCT, randomised controlled trial.

indications. While there are standardised doses for CBD use
in Lennox-Gastaut and Dravet syndromes, and in investi-
gational studies, a commonly used approach to dosing is
‘start low, go slow, stay low’.?"32 While this ‘personalised’ or
‘precision’ medicine approach is helpful for patients as
individuals, lack of standardisation, even within the same
indication, represents a challenge for the overall analysis of
safety, and further studies to establish appropriate standard
doses or dose ranges for each indication are needed. Addi-
tionally, while many cannabinoid-based medicines are
administered orally, inhalation - and, in particular, vapor-
isation, not smoking - may be deemed most appropriate.
Table 2 summarises research on abuse potential that coun-
ters many of the conclusions and assumptions suggesting
elevated abuse potential.

Cannabis itself

There is little standardisation, consistency or harmonisation
in commerce in regard to cannabis. This plant can provide
over 500 different active chemical compounds that interact
with numerous molecular targets across several receptor
families, thereby modulating the production and metabolism
of endocannabinoids, gamma-aminobutyric acid, glutamate
and serotonin. Unlike 24 synthetics and alcohol, cannabis is a
more complex drug(s). Consumption or inhalation of the
botanical resin exposes the user to hundreds of compounds,
including both cannabinoids (e.g. THC and cannabidiol) and
non-cannabinoids (i.e. terpenes and flavonoids), many of
which are bioactives. This is in direct contrast to isolated
pharmaceutical derivatives (e.g. dronabinol and cannabidiol).
The sheer complexity of the plant makes comparison difficult
even between THC and CBD.*”

Psychoactive effects are primarily derived from THC,
which is a partial agonist at both cannabinoid CB1 and CB2
receptors. CBI1 receptors are located throughout the central
nervous system, lungs, liver and kidneys. Binding CB2
receptors modulates G-protein-coupled inhibition of cyclic
adenosine monophosphate (cAMP), thereby influencing pain,
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mood, appetite and sexual activity. Interaction between
exogenous cannabinoids and endocannabinoid tone is another
fertile area for augmenting the understanding of mechanisms
of action and the array of salutary and adverse effects.

It has been pointed out that the two most studied
exogenous cannabinoids are THC and CBD.*® CBD does not
appear to bind with significant affinity to CBl1 or CB2
receptors but seems to possess independently modulated
neuroprotective and anti-inflammatory effects. Several
potential CBD actions have been proposed: inhibition of
cyclooxygenase and lipoxygenase, inverse agonism at
CB1/CB2 receptors and enhancement of anandamide (an
endogenous THC analogue). It is proposed that CBD may be
effective in epilepsy through modulation of the endocanna-
binoid system by halting the degradation of anandamide,
which may have a role in inhibition of seizures. Additionally,
CBD may play a role in regulation of T-type calcium channels
and nuclear peroxisome proliferator-activated receptor-y,
both of which have been implicated in seizure activity.

Metabolites of cannabis

Hepatic metabolism can produce over 80 metabolites of
A°-THC, with the most common pathway involving allylic
hydroxylation at the 11-position followed by oxidation to a
carboxy derivative. Conjugation occurs with some metabo-
lites, but it does not appear to be a major step. Bioavailability
varies depending on the user’s smoking topography, such as
number, duration, spacing of puffs, hold time and inhalation
volume. It has long been known that THC remains in the
body for extended periods due to its lipophilic properties,
allowing it to accumulate and be released slowly from adi-
pose tissue.!® It is tempting to speculate about delayed and
unintended effects in those engaging in rapid weight loss.
It cannot be stressed too much that some of the dif-
ferences and confounds between the properties of recrea-
tional versus medical cannabis are exemplified by the
frequency of what appears to be sloppy comparison across
various agents. Dronabinol, for example, contains only the
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synthetic version of A°-THC whereas cannabis products may
contain A°-THC plus an array of cannabinoids and other
compounds, including terpenes and cannaflavins.®

Variability in manufacture

Because of non-standard extraction and formulation, the
amount of A°-THC in edibles can vary across a single product
type, and across batches processed at different times (brief
shelf-life), making it challenging for users to estimate how
much A°-THC they consume. Apart from accessibility and
the visual appeal of packaging, this fact may explain in part
why some edible products are also associated with cannabis-
related childhood poisoning.

Lower THC in the plasma may be the result of generally
low bioavailability: although in a more potent form, the
amount of THC that reaches the circulation following oral
administration may be only be 6-10% of the amount con-
tained in the product*® The lack of product consistency,
together with delayed intoxication (attributed to the time
required for gastrointestinal absorption, possible food matrix
and first-pass metabolism), may cause users of cannabis to
consume higher than intended amounts of the drug. Edible
products such as gummies are responsible for the majority of
healthcare visits due to cannabis intoxication, which is often
due to ignorance and inexperience in naive users or their
failure to appreciate the delayed effects.*!

Variability in self-dosing

Dosage estimation for existing retail products is often
inaccurate.*! While state laws in the USA often require that
total milligrams of A°-THC and the number of servings be
included on packages available for retail sale, doses are likely
to vary widely. Individuals often tell a story about having
eaten the suggested serving size initially, followed by a
decision to consume the entire edible product after not
feeling any effects. They also report that it was both easy and
likely that they would consume the entire edible product in
one sitting, just as they would a normal baked good,* sug-
gesting at least the likelihood of, or vulnerability to, a per-
sistent pattern of misuse.

Gottschling et al*?> provide additional emphasis that
recreational cannabis use may be associated with uncertain
product composition, with potentially high THC concen-
trations and unknown biologically active impurities. Again,
dosing may be unknown and uncontrolled and usage may be
accompanied by concomitant tobacco or other recreational
drug use, each with its own set of independent and potential
interactive effects.

Discussion

The present

The existing risk assessment literature on cannabis use
appears to be rife with conflicting findings. Much research
seems to be based on one or more assumptions that are
simplistic at best and, at worst, simply unsupported. The dual
narratives of cannabis safety reflect the lack of a standardised
scientific and clinical environment that supports the safe
integration of cannabinoids into both mainstream medical
and recreational practice. The absence of standardisation is a
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theme that runs through virtually every level of analysis
when the question of safety is raised; there is no ‘standard’
cannabinoid preparation but there is a multitude of canna-
binoids, formulations, potencies and routes of administra-
tion. Manifestations of this theme include the following:
cultivars and species vary widely - cannabis contains well
over 100 phytocannabinoids, and most pharmacological
effects are unknown. Of those that are known, their
extraction and processing vary widely. Drug delivery systems
vary widely, and some are adulterated by users to increase
exposure and/or potency.

There is poor standardisation and wide variety in defi-
nitions of the drug or product itself, potency, route of
administration, abuse, misuse, dependence and withdrawal.
DSM-V criteria for cannabis-related disorders are therefore
arguably inadequate. Available tools to diagnose and detect
substance use disorders designed for recreational drug use
may then not be suitable for evaluating and characterising
substance misuse in patients. The DSM-5 criteria for
cannabis-related disorders, then, do not account for the
diversity of cannabis products and uses; pathologise toler-
ance and withdrawal even in legitimate medical use; rely on
arguably ambiguous and context-insensitive criteria; use
diagnostic tools designed for illicit or recreational users; and
lack standardisation around dose, potency and method of
use. This constellation of qualifications may be seen as
leading to misclassification of medical users as disordered,
inappropriate treatment interventions, and to stigmatisation
of therapeutic cannabis use. There appears to be a growing
consensus among clinicians that new, tailored diagnostic
frameworks are needed for cannabis - especially in the
evolving landscape of legal medical and recreational use.

There are few standardised ‘good manufacturing prac-
tices’ across the cannabis industry. Studies in healthy rec-
reational users versus medically ill patients versus surgical
patients versus chronic pain patients yield very different
results; an amalgamation of disparate data has led to con-
fusion around the safety profiles of cannabinoid-based
medicines. Studies of recreational cannabis use are associ-
ated with several confounding factors that may not apply to
cannabinoid-based medicines.

Recreational cannabis use may be associated with
uncertain product compositions, with potentially a very high
content of THC (or synthesised equivalent) and unknown
impurities. Moreover, dosing may be unknown and uncon-
trolled, and usage may be accompanied by concomitant
tobacco or other recreational or prescription drug use. More
studies on specific indications are needed to establish the
frequency, intensity and duration of adverse events, and to
optimise dosing for relevant patient populations and sub-
populations.

There is a need for academic and industry partnerships
to achieve standardised, more comprehensive and rigorous
research on cannabis and cannabinoids in general, and on the
development of safe and effective cannabis-driven products.

Based on the best available evidence, the abuse liability
of medically supervised cannabis is comparable to any other
class of pharmaceutical agents. We do need, however, more
accurate terminology and more rigorously designed studies
to definitively address the question of cannabis abuse
potential.

BlPsych

Bulletin



REVIEW ARTICLE

Pressman & Hayes Questioning assumptions about the abuse potential of medical cannabis and cannabinoids

The future

It has been observed that, in the recreational and medical
realms, cannabis use is increasing and moving faster than the
associated science (https://www.fundacion-canna.es/en/meet-
experts-interview-ziva-cooper). This description may be the
best summary of the state of cannabis research at this time.
Apart from the fusion and confusion of weak and strong data
in the current body of associated research, a bright future is
predicted: cannabis will be vaporised, rather than smoked,
which is probably safer and more effective for therapeutic
purposes; and it will be examined in an array of forms, doses,
combinations and formulations for a growing number of
clinical indications. (Importantly, inhalational risks of any
inhalational aerosol may include vitamin E acetate in various
diluents, propylene glycol and heavy metals, any or all of
which may be associated with airway irritation, inflamma-
tion and even pneumonia, and the unpredictability of onset
and dose.)

The idea of the entourage effect, that a combination of
terpenes, flavonoids and cannabinoids is more beneficial
than cannabinoid isolates, is important to examine. There is,
of course, a need for well-designed randomised, double-blind,
placebo-controlled studies of adequate size and duration —
especially in the promising area of analgesia and augmen-
tation of analgesia affected by other (opiate) agents.

Other work on novel synthetic cannabinoid ligands, such
as KM-233, is intriguing; this is a classic cannabinoid with a
BBB penetration attribute and possessing a selective affinity
for CB2 receptors. Like AS-THC, KM-233 shares the tricyclic
core structure of cannabinoids but has been chemically
modified to enhance CB2 receptor selectivity, BBB pene-
tration and anti-tumour properties. KM-233 has shown
cytotoxic effects on U87 cells, probably via CB2 receptor-
mediated apoptosis, inhibition of tumour cell proliferation
and modulation of immune response within the tumour
microenvironment. AS8-THC itself has certain cytotoxic
effects on glioma cells but is less potent and less selective
compared with KM-233. KM-233 is seen as promising in
regard to its cytotoxicity against human U87 glioma/glio-
blastoma cells.*?

Ultimately it may be that the most exciting breakthrough
in terms of impact in the near term, both in research and
clinical indication, lies with the biosynthesis of pure,
standardised cannabinoids produced in a cost-effective
fashion using gene editing and fermentation technology, i.e.
to have yeast produce safe, abundant and inexpensive
cannabinoids.**

Improving safety

Risks, especially in the recreational realm, might be reduced
through standardisation of product formulations, adequate
quality control measures and appropriate product labelling —
trends that seem to be increasingly embraced throughout the
growing industry. On the extraction/processing/production/
analysis side, much remains to be proven, standardised and
implemented to ensure consistent dosage and a uniform
product. On the labelling side, more should be done to ensure
that consumers are better educated on how cannabinoids may
affect the body, and that they become aware of how to use
cannabis safely to avoid concerns such as unintentional
intoxication or aversive ‘highs’ lasting longer than anticipated.
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Limitations

This Commentary reflects the perspective and experiences of
the authors, which may introduce inherent biases. It is
shaped by subjective interpretations and clinical experience
which, while valuable, may not comprehensively represent
the full spectrum of viewpoints or empirical evidence on the
topic. The absence of systematic methodologies or external
validation may limit the generalisability of the insights and
opinions presented. A 2022 commentary by Eisenberg
described current cannabis research as a ‘Bermuda Triangle
of low quality studies, countless meta-analyses and con-
flicting recommendations’*> Readers are encouraged to
consider the present Commentary as one of multiple
evolving perspectives, and to conduct and consult well-
designed and robust studies for a balanced understanding of
the subject matter.

It is important to note that some cannabis-related issues
in the UK differ from those in North America and much of
Europe, reflecting unique legal, medical and regulatory
dynamics. Although medical cannabis has been legal in the UK
since 2018, access remains limited, with National Health
Service prescriptions rare and most patients reliant on private
clinics. Prescribing is restricted to specialists, and caution
within the medical community has surely constrained adop-
tion. The UK’s illicit cannabis market appears to be dominated
by high-THC, low-CBD strains (often referred to as ‘skunk’),
which have been linked in UK-specific studies to increased
risks of psychosis - shaping a public discourse heavily focused
on mental health harms. Paradoxically, the UK is a leading
global exporter of medical cannabis. Meanwhile CBD regula-
tion remains stringent, with novel food classifications com-
plicating retail access. Cannabis policy reform seems to
remain an uphill political battle. Together, these factors create
a uniquely cautious landscape for cannabis in the UK, distinct
from models seen elsewhere.
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quality of life.

Summary Medical Royal Colleges publish obituaries to record and celebrate the
UK lives of colleagues after their deaths. Who is included in this roll of honour, the
preferred literary style, and the organisation of the commissioning and publishing all
vary between colleges. Since obituaries have fashions, shaped by culture and practical
considerations, it is worthwhile, from time to time, for institutions to review the
approaches they take. This paper draws on practices past and present, including those
of national newspapers and Royal Colleges, to stimulate further discussion on the

Keywords History of psychiatry; qualitative research; ethics; education and training;

After leading old age psychiatrist Dr Felix Post died in 2001 there
was uproar among his colleagues because this journal did not
publish an obituary. Subsequently, six of them wrote separate
brief tributes, which appeared in the journal under the title
‘Remembering Felix Post’.! Getting obituaries wrong, whether in
timeliness, content or choice of who to include, may be distressing
to those whose lives have been influenced by the deceased.

Many of us will have tried to grasp what makes someone
tick, the various influences on them, the decisions they make
and the things they do. This study considers that from the point
of view of creating obituaries to record and celebrate the lives
of colleagues after their deaths. It was carried out after I was
appointed obituaries editor for the BJPsych Bulletin. It aims to
open discussion about the ways in which the Royal College of
Psychiatrists (RCPsych) records and remembers the lives of
former colleagues across all membership categories.?

The first ‘obituary’ in the Asylum Journal, the prede-
cessor of the British Journal of Psychiatry (BJPsych) and
BJPsych Bulletin, in February 1854 read as follows: ‘On the
12th instant, at College Gardens, Gloucester, the Rev. Thomas
Evans, D.D.,, for upwards of twenty years Chaplain to the
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Gloucestershire General Lunatic Asylum’.® The second, in
October 1854, read: ‘J.H.B. Sandon, Esq., late Medical
Superintendent of the Dorsetshire County Asylum, at the
latter end of August, of phthisis’* As well as marking their
passing and memorialising them in a professional context,
both raise questions about psychiatry at the time. Why, for
example, was a hospital chaplain included, and did Dr Sandon
(recently appointed to his post, about 30 years old and buried
in Charminster alongside his patients®) catch phthisis (pul-
monary tuberculosis) in the course of his clinical work?
The term ‘obituary’ is used in many ways, from death noti-
fications - similar to the Asylum Journal entries - to full page
articles in broadsheet newspapers, but rarely more. The briefest,
usually soon after someone has died, inform readers that the death
has occurred, and may be a call for people to attend a funeral, offer
condolences and support the bereaved. Some medical Royal
Colleges, including the RCPsych, have an online in memoriam
list.>” Others have (re)-introduced a list into a journal or maga-
zine, such as the Bulletin of the Royal College of Surgeons of
England (every two months) and BJPsych Bulletin (annually;
under review). Arguably, time is of the essence for these lists if
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