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Abstract: Introduction: Medical cannabinoids have received significant mainstream media attention in
recent times due to an evolving political and clinical landscape. Whilst the efficacy of cannabinoids in
the treatment of some childhood epilepsy syndromes is increasingly recognized, medical cannabinoids
may also have potential clinical roles in the treatment of older adults. Prescribing restrictions for
medical cannabinoids in certain jurisdictions (including the UK) has recently been relaxed. However,
few geriatricians have the detailed knowledge or awareness of the potential risks or rewards of
utilizing cannabinoids in the older person; even fewer geriatricians have direct experience of using
these drugs in their own clinical practice. Older persons are more likely to suffer from medical
illness representing potential indications for medical cannabinoids (e.g., pain); equally they may be
more vulnerable to any adverse effects. Aim: This narrative literature review aims to provide a brief
introduction for the geriatrician to the potential indications, evidence-base, contra-indications and
side effects of medical cannabinoids in older people. Methods: A search was conducted of CENTRAL,
Medline, Embase, CINAHL and psycINFO, Cochrane and Web of Science databases. Reference lists
were hand searched. Abstracts and titles were screened, followed by a full text reading of relevant
articles. Results: 35 studies were identified as relevant for this narrative review. Conclusions:
Cannabinoids demonstrate some efficacy in the treatment of pain and chemotherapy-related nausea;
limited data suggest potential benefits in the treatment of spasticity and anxiety. Risks of cannabinoids
in older patients appear to be moderate, and their frequency comparable to other analgesic drug classes.
However, the quality of research is weak, and few older patients have been enrolled in cannabinoid
studies. Dedicated research is needed to determine the efficiency and safety of cannabinoids in
older patients.

Keywords: cannabinoids; elderly; THC; CBD; effectiveness; safety; literature review

1. Introduction

Medical cannabinoids have received significant attention in recent years, owing to legal changes
in the status of the drugs for medicinal use in various European and North American jurisdictions.
Despite this, few European clinicians have experience in the prescription of medical cannabinoids;
this is partly attributable to a lack of experience around indications and side effect profiles. In this
narrative review, we aim to provide a summary of the current evidence pertaining to the use of medical
cannabinoids and any potential risks which must be considered in the older person.
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Although the criminalization of cannabis has historically hindered robust scientific research,
cannabis for medical use is now legal in 11 European Union (EU) states, Australia, Canada, Israel and
31 of the 52 states within the USA. As a result, evidence of its efficacy and side effects is emerging,
and may inform future medicinal use.

To date, the majority of cannabinoid research has focused upon a healthy younger population,
free from frailty and major comorbidity. However, advancing age is unequivocally associated with
the accumulation of medical comorbidity and individual disease states, such as cancer. It is therefore
clear that older persons may become an important group of potential cannabinoids users in the future.
Greater awareness amongst geriatricians of the potential indications and hazards of cannabinoids in
the older patient is therefore imperative.

2. Background

The medicinal properties of cannabis have been recognized since at least 1500 BC, when the
drug was listed in the ancient Chinese pharmacopeia as a treatment for rheumatic pain [1]. In the
mid-nineteenth century, cannabis smoking was introduced into western medicine as a treatment for
rheumatism, before becoming prohibited in the UK in 1925 for general use and in 1971 for medicinal use.

Plants of the cannabis family contain two major cannabinoids: tetrahydrocannabinol (THC) and
cannabidiol (CBD). THC is the primary psychoactive compound, and appears to have neuroprotective,
anti-inflammatory, anti-emetic and analgesic effects. CBD has no psychoactive properties, and appears
to attenuate the psychoactive properties of THC when used in combination. CBD in isolation reduces
proinflammatory cytokine release and displays antioxidant properties [2].

Two strains of the cannabis plant (sativa and indica) are considered to be of potential medical use.
Each strain has different properties, with the THC:CBD ratio determining their clinical effects. This
ratio is used to classify cannabis plants according to chemical constitution, with 3 chemotypes currently
recognized [3]. Chemotype-1 plants are those which contain the highest concentration of THC, and are
used recreationally due to their potency and psychotropic effects.

In humans, cannabinoids act via the modulation of the endocannabinoid system, which consists
of CB1 and CB2 cannabinoid receptors. The expression of CB1 and CB2 receptors varies between
tissues; CB1 receptors are primarily located within the central nervous system (CNS); CB2 receptors
are abundant in the peripheral tissues and appear to have a greater effect upon cytokine action and
modulation of the immune system [4]. THC and CBD differ in their affinity to CB1 and CB2 receptor
agonists; THC has an affinity for both receptors, whereas CBD has more selective affinity for CB2
receptors. The physiological function of the endocannabinoid system remains incompletely understood.
However, current research suggests that this system is involved in: neuroprotection, nociception,
autonomic tone, immune function, connective tissue repair, satiety and behavior [5].

3. Aims

It is important to recognize that the heterogeneity and quality of the research methodology in
this field makes interpretation of research in this area problematic. Firstly, it should be noted that
analysis of the efficacy or safety of smoke inhalation is methodologically challenging, due to the
uncertain composition of smoked cannabis. Importantly, illicit recreational cannabis strains have been
selectively bred to increase THC concentrations (“skunk”) resulting in augmented neuropsychiatric
side effect profiles.

These recreational agents receive considerable attention in the mainstream media, but their
toxicity should not necessarily be assumed to be transferrable to the standardized production of
medicinal cannabinoids, and their use in a medical context in a controlled jurisdiction [6]. Secondly,
the heterogeneity of cannabinoid products, the mode of administration, and disparate population group
makes a systematic review in this context of limited value; it is highly unlikely that firm conclusions
would be possible from the quality and quantity of evidence currently available in the older adult.
This narrative literature review therefore aims to provide a concise introduction and summary for the
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geriatrician. It aims to provide an overview of potential indications, contra-indications and probable
side effects of medical cannabinoids in older people.

4. Methods

In order to minimize the bias in our narrative review, a literature search was conducted in
April 2019. Bibliographic databases that were searched included: CENTRAL, Medline, Embase,
CINAHL and PsycINFO. Further database searches included: the Cochrane Library and Web of Science.
Relevant, unpublished literature was also sought through clinicaltrials.gov and the International
Clinical Trials Registry Platform (ICTRP). Finally, for completeness, the reference lists of relevant
studies and systematic reviews were hand-searched for additional references.

All databases were searched using a unique combination of MeSH terms and title key-word
searches. MeSH terms included: “Cannabinoid OR Cannabis OR Medical marijuana” AND “Aged
or Geriatrics”. Keywords were then added, where appropriate, to improve the scope of the search,
and included: “CBD OR THC OR Epidiolex OR Nabilone OR Nabiximol* OR Sativex” AND “Old
OR Elderly OR Age* OR Geriatric*”. These keywords and MeSH terms were combined with the
appropriate Boolean operator within each database to form a comprehensive search strategy.

Where possible, in each database, additional search restrictions were applied to ensure an adequate
focus, which included: human studies, elderly population, publication in the last 20 years and
publication in the English language.

5. Results

The database search yielded 581 results. A further 22 records were identified through other sources.
Title and abstract screening were conducted by two independent researchers. Any discrepancies of
the inclusion decision were resolved through discussion. Following the screening process, 57 articles
remained. All were read in full by the primary author. Following full text reading, 38 were deemed
relevant for this review. The main findings of these studies can be found in Table 1. This selection
process is illustrated below in Figure 1.
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Table 1. Search results main findings.

Author Year Study Type Main Findings

Minerbi A. [7] 2019 Review
Evidence for efficacy is sparse, and considerable
adverse effects have been documented on cognitive,
cardiovascular and gait function.

McMaster University [8] 2019 RCT protocol
Protocol for a trial that will assess the efficacy of CBD
versus a placebo for post-operative pain following
knee arthroplasty.

Van Den Elsen G. [9] 2019 RCT THC had no significant effect on neuropsychiatric
symptoms, but was well tolerated by participants.

Beauchet O. [10] 2018 Mini review

Some studies report improved outcomes. However,
studies are not focusing on an elderly population, and
are of limited quality, making any conclusions difficult
to draw.

Abuhasira R. [11] 2018 Prospective study
Therapeutic cannabis is both effective and safe in an
elderly population. In particular, its ability to reduce
other prescriptions, such as opioids, is advantageous.

Agornyo P. [12] 2018 Survey
Regular cannabis use in older patients resulted in
reduced pain, reduced medication side effects and the
discontinuation of other pain medications.

Briscoe [13] 2018 Review
The volume of current research is increasing, but there
is still insufficient evidence to make
robust recommendations.

Mücke M. [14] 2018 Systematic review The risks of cannabinoid treatments for neuropathic
pain appear to outweigh any potential benefits.

Torres-Moreno M. [15] 2018 Systematic Review

Results favored cannabinoids over the placebo.
However, there is little evidence to suggest that
cannabinoids are effective for bladder dysfunction,
pain and spasticity in MS patients.

Grayson L. [16] 2018 Case report Observed reaction between cannabidiol and warfarin.
INR more than doubled.

Stockings E. [17] 2018 Systematic Review
The effectiveness of cannabinoids is minimal for
non-cancer pain. Studies show very high NNT
for cannabinoids.

Mahvan T.D. [18] 2017 Review There are considerable risks for elderly patients using
cannabis, especially those with comorbidities.

Katz I. [19] 2017 Review

For Parkinson’s Disease (PD), cannabis can be useful
as a last resort. For dementia, cannabis can help with
behavioral problems. Sleep disturbance and weight
loss are also areas of potential benefit from cannabis.

Bellnier T. [20] 2017 Retrospective study Cannabis led to improved quality of life, reduced pain,
reduced opioid use and led to reduced costs.

Hansra D.M. [21] 2017 Survey Dronabinol led to significant improvements in QoL,
appetite and anxiety, amongst cancer patients.

Schimrigk S. [22] 2017 RCT
Dronabinol was non-significantly better at reducing
pain in MS patients. However, Dronabinol was
associated with much higher rates of adverse events.

Lim K. [23] 2017 Systematic Review
Studies indicate that cannabinoids could potentially
benefit anxiety, psychotic symptoms, PTSD and
dyskinesia in PD.

Stampanoni M. [24] 2017 Review The evidence for cannabinoids in PD patients is
currently inconclusive.

Tafelski S. [25] 2016 Systematic review of
systematic reviews

Cannabinoids should not be recommended for
chemotherapy-induced nausea and vomiting, as either
a first- or second-line treatment. Anti-emetics are
currently superior.

Ahmed A.I. [26] 2015 RCT

THC was well tolerated by elderly participants with
dementia. There were more adverse events within the
placebo group. Adverse events experienced by THC
users were most commonly: dizziness, fatigue
and agitation.

Smith L.A. [27] 2015 Systematic review Cannabinoids may have potential at reducing
chemotherapy-induced nausea and vomiting.



Geriatrics 2020, 5, 2 5 of 14

Table 1. Cont.

Author Year Study Type Main Findings

Liu C. [28] 2015 Review

Some studies show significant improvement in
agitation and aggression in Alzheimer’s
Disease (AD) patients, but evidence is
insufficient to make robust conclusions.

van den Elsen G.A. [29] 2014 Systematic Review

Studies show that THC may be useful for
anorexia and behavioral symptoms in
dementia. Adverse symptoms were common in
the cannabinoid groups, with sedation being
the most frequent.

Ahmed A.I. [30] 2014 RCT
THC was associated with more adverse events
than placebo. Increasing the dose of THC
increased the frequency of adverse events.

Lotan I. [31] 2014 Open label study Smoking cannabis significantly improved sleep
and reduced pain in PD patients.

Chagas M.H. [32] 2014 RCT
Cannabidiol had no significant impact upon
PD symptoms, but showed an improved
quality of life (QoL).

Ahmed A.I. [33] 2014 Letter

There is scanty evidence for the safety and
effectiveness of cannabis and cannabinoids in
the elderly. We also cannot extrapolate results
from the studies of younger individuals onto
an elderly population.

Wolff V. [34] 2013 Case series It is highly likely that there is an association
between cannabis and stroke.

Yamaori S. [35] 2012 In vitro study THC and CBD both inhibited CYP2C9 activity.

Bergamaschi M. [36] 2011 RCT CBD significantly reduced anxiety in
participants giving public speeches.

Patel T. [37] 2010 Review

Cannabinoid agonists have been shown to
reduce chronic pruritis in patients with atopic
dermatitis, lichen simplex, prurigo nodularis,
and CKD-related itching.

Fusar-Poli P. [38] 2009 RCT
CBD reduces autonomic responses to fear,
whereas THC augments the
autonomic response.

Narang S. [39] 2008 RCT
Dronabinol resulted in additional pain relief for
individuals already using opioids for
noncancer-related chronic pain.

Strasser F. [40] 2006 RCT
THC and cannabis extract were no better than
the placebo at increasing appetite or QoL for
patients with cancer-related cachexia.

Sutton L.M. [41] 2003 Review

Cannabinoids can be useful for dyspnoea at the
end of life. However, there must be caution
with these agents due to the psychotropic effect
and reflex tachycardia and hypotension.

Jatoi A. [42] 2002 RCT
Megestrol acetate performed better than
dronabinol for palliating anorexia in
cancer patients.

Sieradzan F. [43] 2001 RCT Nabilone significantly reduced dyskinesias in
PD patients.

Yeh S. [44] 1999 Review
Anecdotal evidence has shown Dronabinol to
be effective at increasing appetite in HIV
patients and Alzheimer’s patients.

Volicer L. [45] 1997 RCT Body weight increased more within the
dronabinol group than with the placebo.

6. Potential Indications for Medicinal Cannabinoids in the Older Person

In addition to smoked cannabis, there are currently three cannabinoid preparations which are in
widespread use, namely, nabilone, dronabinol and nabiximols (Sativex).
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7. Pain

7.1. Smoked Cannabis

Although smoked cannabis is widely known to be used by individuals as self-administered
analgesia, this route of administration is difficult to study robustly; limited data are therefore available
to support this mode of drug delivery. To address this, a 2010 randomized controlled trial was
conducted to assess the efficacy of smoked cannabis within a population of patients suffering from
chronic neuropathic pain. This study found a dose–response relationship between the potency of
inhaled cannabis and pain amelioration, demonstrating a statistically significant improvement in
average daily pain scores between the highest potency and control groups [46].

7.2. Nabilone

Nabilone is a synthetic analogue of THC. It is currently endorsed in the UK by NICE for
chemotherapy-induced nausea and vomiting refractory to other treatment [47]. However, it has also
been reported to display analgesic properties. In 2017, the Canadian Agency for Drug and Technologies
in Health (CADTH) published a critical appraisal for Nabilone use in chronic pain [48]. CADTH
concluded that, although there are limitations in the current evidence base, Nabilone can improve pain,
with limited associated harms.

This conclusion was largely based upon the results of a 2015 systematic review, which examined
four studies evaluating nabilone for chronic pain in diabetic neuropathy, multiple sclerosis, fibromyalgia
and a medication-overuse headache. In all conditions except fibromyalgia, Nabilone was found to be
superior to control for improving pain. CADTH also cited a further study, relevant to this review, in
which the average participant was aged 64 years. However, this study found that in post-radiation
neuritis, there was no significant improvement observed.

7.3. Dronabinol

Dronabinol is a synthetic THC analogue that has been approved for pain control in some
jurisdictions. Narang et al. reported the effect of dronabinol on pain in a placebo-controlled trial [39].
In this study, dronabinol was used as an adjuvant to opioids with a significant reduction in pain at
8 hours noted in the dronabinol arm. These findings continued into the second open-label phase of the
trial, where a statistically significant reduction in the pain score was observed from baseline in the
dronabinol arm. However, other trials have not been able to reproduce these results over a longer
follow up period [22].

7.4. Nabiximols

Unlike the THC analogue nabilone and dronabinol, Nabiximols is a whole plant extract of
cannabis, containing both THC and CBD. It is currently licensed for the treatment of multiple sclerosis
(MS)-associated spasticity and as an adjuvant for cancer pain treated with opioids.

In both Israel and Canada, nabiximols has also been licensed for neuropathic pain in multiple
sclerosis. CADTH has also published a critical appraisal of THC–CBD combination buccal sprays used
for chronic neuropathic or non-cancerous pain [49]. The five systematic reviews cited by CADTH
provided conflicting evidence: some reported significant improvement in pain, others no improvement.
CADTH reached the conclusion that short-term benefits can be seen with the use of nabiximols for
patients with chronic-neuropathic or non-cancer pain, but evidence for its continued use is unclear.

Further recent evidence evaluating the use of cannabinoids for treating non-cancer pain can be
derived from a 2018 systematic review. This included 104 randomized and non-randomized trials
reporting on cannabinoid use for pain. A total of 45 RCTs assessed the impact of cannabinoids on
altering pain intensity. 30 studies were included in a meta-analysis, which found that cannabinoid
treatment resulted in a significantly greater pain reduction than controls [17].
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A recent Cochrane review also found that cannabis-based products were more effective than the
placebo at reducing pain severity. However, the lack of high-quality evidence was noted, guarding the
grade of recommendations [14]. It is important to appreciate that no studies have specifically aimed to
evaluate the effect of these drugs on pain in older people. Extrapolation of adult data to older adults is
therefore largely speculative, and dedicated research in this group is indicated.

8. Chemotherapy Related Nausea

The use of cannabinoids to manage chemotherapy-related nausea is relatively well researched.
A recent Cochrane systematic review and meta-analysis found that cannabinoids were effective and
performed better than the placebo [27]. Cannabinoids have also been shown to display equal efficacy
when compared to conventional antiemetic drugs, albeit with an increased side effect profile including
dizziness, sedation and dysphoria [25]. Notwithstanding the side effect profile, cannabinoids may
have a role to play in refractory chemotherapy-induced nausea.

9. Spasticity

Spasticity is a common consequence of stroke and other primary neurological disorders.
Epidemiological evidence indicates that 20% of patients suffering from Multiple Sclerosis (MS)
have used cannabis to ease their symptoms of stiffness [50].

A 2018 systematic review in MS patients found that cannabinoids reduced self-reported spasticity
compared to the control; these self-reported findings were not however reflected in the objective
spasticity scores [15]. It remains unclear whether cannabinoids have a role to play in the management
of spasticity due to MS, or other neurological injury.

10. Appetite Stimulation

The evidence for appetite stimulation in the context of cancer-induced anorexia is currently limited.
A 2002 trial compared the cannabis extract dronabinol to megestrol (synthetic progestin). This study
found that dronabinol was less effective than megestrol at appetite stimulation and inducing weight
gain [42]. Similarly, a 2006 trial by the Cannabis in Cachexia Study group was terminated due to
insufficient differences between the study arms of: (1) cannabis extract, (2) tetrahydrocannabinol and
(3) placebo [40]. Currently therefore, there is no evidence to indicate that cannabinoids have any effect
upon cancer-induced anorexia.

Anorexia in the elderly is complex, and the mechanisms underlying the anorexia of ageing may
be distinct to the anorexia of dementia or cancer. Few trials have evaluated the efficacy of cannabis
products for anorexia associated with ageing or dementia. A small placebo-controlled cross-over trial
found measurable changes in weight gain and decreased agitation with dronabinol [45]. However, this
study was limited by small numbers of patients at its follow-up, and at present the European Society
for Clinical Nutrition and Metabolism has concluded that there is currently no evidence to support the
use of cannabinoids in the cachexia of dementia [51].

Further work is required to determine whether cannabinoids have any role in stimulating appetite
and weight gain in patients with anorexia related to underlying dementia.

11. Behavioral Problems in Dementia

The neuropsychiatric symptoms of dementia have been evaluated in one double-blind
placebo-controlled study. This found that although THC administration was well tolerated, it
had no effect on neuropsychiatric symptoms when compared to the placebo. However, the authors did
speculate that due to the tolerability of side effects, further work was required to assess the efficacy of
higher doses [9].

Two systematic reviews have also been published in this field [23,28]. When pooled, these reviews
included five studies which assessed dronabinol; 1 assessing nabilone; 2 THC. All studies assessing
dronabinol and nabilone reported improvements in behavioral symptoms; neither studies assessing
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THC demonstrated improvements. Dronabinol and nabilone may therefore have a potential role in
dementia-related behavioral problems.

The safety and tolerability of cannabinoids in dementia has also been evaluated further [26].
One study evaluated the safety of oral THC through monitoring adverse events and vital signs over
12 weeks. During follow up, there were fewer adverse events within the THC group compared to
placebo control. Furthermore, only six cases of adverse events were attributed to THC use, all of which
were considered to be mild in nature. These adverse events included: agitation, dizziness and fatigue.
From these data, the authors concluded that cannabinoid use has a tolerable safety profile in older
people with dementia, with doses of up to 5 mg/day being less likely to induce adverse effects.

12. Anxiety

Anxiety disorders increase with age and are associated with increased healthcare needs and social
isolation [52].

Patients taking recreational cannabis report conflicting findings in relation to anxiety. This may be
characterized by a curtailment of their anxiety, but also potential augmentation and paranoid thought.
This paradoxical observation is thought to be a reflection of the differing CBD:THC ratios present in the
smoked plant extract; in general CBD is thought to reduce anxiety, with THC having an antagonistic
effect [1].

A 2009 randomized, double-blind, placebo-controlled study found that CBD administration was
associated with diminished autonomic arousal on fMRI and a reduced anxiety state; conversely a state of
increased autonomic arousal and increased anxiety was found with THC administration [38]. A further
randomized control trial conducted in seasonal affective disorder patients found that the administration
of CBD prior to the introduction of anxious stimuli significantly reduced anxiety [36]. CBD may have
potential for diminishing anxiety in both pathological and non-pathological anxiety states.

13. Movement Disorders

A 2014 open label study found that 30 min after smoking cannabis, patients reported improvements
in the major symptoms of Parkinson’s Disease (PD), including: rigidity, tremor, pain, sleep and
bradykinesia [31]. This study design displays many methodological problems which render the results
challenging to interpret. However, further exploration of the use of smoked cannabis for the treatment
of PD is warranted.

A 2017 review consisting of four randomized, double-blind, placebo-controlled trials further
evaluated the effect of cannabinoids in PD [24]. Two trials detected positive outcomes for the use of
cannabinoids in PD; two did not. One study detected a significant reduction in levodopa-induced
dyskinesia and rush dyskinesia [43]. Significant improvements in the Parkinson’s disease questionnaire
(PDQ-39) and activities of daily living scores were also reported [32]. Subsequent studies have not
been able to replicate these findings. Further work is required to determine whether cannabinoids
affect the symptoms of movement disorders.

14. Potential Hazards of Medical Cannabinoids in Older Adults

14.1. Smoked Cannabis

We are unaware of any RCTs that assess the safety of smoked cannabis in an elderly population.
One observational study has found that cannabis smoking in elderly individuals was associated with
emergency department attendance and injury [53]. More generally, smoked cannabis had been linked
to an increased risk of psychosis and neurocognitive dysfunction in younger adults and adolescents,
though the relevance of these observations in older adults is currently unknown [54]. In the context of
reduced neurocognitive reserve, it seems plausible that older adults are likely to be at increased risk of
neurocognitive side effects.
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14.2. Nabilone

Nabilone’s safety is also poorly documented in an elderly population. A case series observed the
side effects of using nabilone in elderly patients with neuropsychiatric symptoms. This study observed
sedation as the primary side effect in this population [55].

14.3. Dronabinol

The safety of Dronabinol in an elderly population has only been observed in two studies [45,54].
These studies found that the most common side effects were sedation, anxiety, emotional labiality,
fatigue, somnolence and euphoria. A serious side effect of a single patient experiencing a grand mal
seizure was also observed [56].

14.4. Nabiximols

Currently no studies specifically address the safety of nabiximols in an elderly population.
However, adult data indicate more adverse events in the nabiximols group compared to placebo [57].
The most common adverse events reported were: asthenia, vertigo and nausea, and it seems plausible
that these side effects may be applicable to older patients

15. Safety and Adverse Effects

Despite numerous small studies describing a modest side effect profile of cannabinoids, we are
aware of only one systematic review evaluating the safety profile of cannabis and cannabis products in
the elderly [29]. This systematic review found that cannabinoids were associated with a higher rate of
adverse events than the control.

The most common side effects experienced by users of cannabinoids included drowsiness, dry
mouth, coordination disturbance and headache [30]. However, no severe adverse events were reported
in this review, and only 1.4% of participants discontinued treatment due to adverse effects.

A more recent prospective study addressed the safety and efficacy of cannabis specifically in older
subjects [11]. This study reported that in the 6-month follow up period, 31.7% of the cohort experienced
at least one side effect. The most common side effect experienced was dizziness (9.7%). Others included
confusion or disorientation (1.9%) and hallucinations (0.8%). The rate of falls amongst participants
receiving cannabinoids was not elevated despite these side effects: 53.4% of the 515 participants
reported at least one fall in the 6 months before cannabis treatment, with only 21.9% reporting a fall in
the 6 months after initiating treatment. However, there are no data reporting the respective frailty of
individuals enrolled in this trial, and the clinical impact of increased dizziness in persons vulnerable to
falls is currently unknown.

Notably, the participants of this study smoked cannabis plants with heterogenous THC: CBD
formulations. Although there was a predominance of THC-dominant strains used, different
formulations reduce the reliability and application of this data to a wider population.

16. Medication Interaction

Cannabinoids including THC and CBD are both metabolized through different isoforms of the P450
enzyme system. Cannabinoids therefore may compete with other drugs which are metabolized through
this pathway [16]. Notably, five of the seven P450 isoforms that metabolize CBD also metabolize
warfarin. Cannabinoid use may therefore increase serum warfarin concentration and bleeding risk.
Despite an in vitro study confirming this interaction, there is currently only one case report citing this;
it is therefore currently unclear what the clinical significance of drug interaction may be in recreational
users. However, in the context of regular medication for chronic illness, this may become of more
clinical importance [35]. Other drug classes that may potentially be influenced by competition for
cytochrome P450 metabolism are listed in Table 2.
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Table 2. Common CYP2C9 substrates.

1. Anti-inflammatory drugs e.g., ibuprofen
2. Anti-convulsant drugs e.g., phenytoin
3. Asthma drugs e.g., zafirlukast
4. Anti-cancer drugs e.g., cyclophosphamide
5. Hypoglycemic drugs e.g., glimepiride
6. Anticoagulants e.g., warfarin
7. ACE inhibitors e.g., losartan

17. Long Term Safety

The World Health Organization (WHO) recognizes that recreational cannabis use is associated
with significant cardiovascular risks. These effects are less well explored in the context of medicinal
cannabis. A 2017 systematic review found that in individuals with pre-existing cardiovascular disease,
the greatest risks posed by cannabis products were ischemic strokes or myocardial infarctions [34],
though wide scale data evaluating this area is currently absent. It has been suggested that cannabinoids
may be associated with an increase in the risk of solid tumor neoplasia. At present to our knowledge,
no definite data exist to confirm this.

Although it is clear that the side effect profile of cannabinoids is inadequately understood at
present, it is likely to be significant, especially in older people who have to date been excluded from
clinical trials in this field. Notwithstanding this current clinical uncertainty, it is important to reflect
that the side effect profiles of other drug classes necessarily used in older adults (e.g., opiates, NSAIDS,
anticonvulsants) are equally problematic. Limited data indicate that cannabinoids may potentially
reduce the opiate requirements in some pain settings, or facilitate withdrawal from opiates in their
entirety [11]. Further dedicated research in the frail, older patient is urgently warranted to quantify the
risks and potential benefits.

18. Conclusions

Cannabinoids appear to demonstrate some moderate efficacy in the treatment of pain and
chemotherapy-related nausea; there are limited data to suggest any possible benefits in the treatment
of spasticity and anxiety. However, the quality of research in this area is weak and derived from
heterogeneous interventions and study populations, making interpretation of the sparse literature in
this field difficult.

The existing evidence base appears to indicate that the risks of cannabinoids in older persons are
modest, but not insignificant. High quality research is urgently needed to further determine the efficacy
and side effect profile of cannabinoids in older persons and compare them to current alternatives.

Author Contributions: All authors meet the authorship criteria. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: The authors would like to acknowledge the University of Birmingham for funding the
publication of this review.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Department of Health. An Introduction to the Biochemistry & Pharmacology of Medical Cannabis; District
of Columbia, Government of District of Columbia Department of Health: Washington, DC, USA,
2019. Available online: https://doh.dc.gov/sites/default/files/dc/sites/doh/publication/attachments/Medical%
20Cannabis%20An%20Introduction%20to%20the%20Biochemistry%20and%20Pharmacology.pdf (accessed
on 6 June 2019).

https://doh.dc.gov/sites/default/files/dc/sites/doh/publication/attachments/Medical%20Cannabis%20An%20Introduction%20to%20the%20Biochemistry%20and%20Pharmacology.pdf
https://doh.dc.gov/sites/default/files/dc/sites/doh/publication/attachments/Medical%20Cannabis%20An%20Introduction%20to%20the%20Biochemistry%20and%20Pharmacology.pdf


Geriatrics 2020, 5, 2 11 of 14

2. Burstein, S. Cannabidiol (CBD) and its analogues: A review of their effects on inflammation. Bioorg.
Med. Chem. 2015, 23, 1377–1385. Available online: https://www.researchgate.net/publication/272373349_
Cannabidiol_CBD_and_its_analogs_A_review_of_their_effects_on_inflammation (accessed on 9 May 2019).
[CrossRef] [PubMed]

3. Hillig, K.; Mahlberg, P. A chemotaxonomic analysis of cannabinoid variation in Cannabis (Cannabaceae).
Am. J. Bot. 2004, 91, 966–975. Available online: https://bsapubs.onlinelibrary.wiley.com/doi/full/10.3732/ajb.
91.6.966 (accessed on 6 June 2019). [CrossRef] [PubMed]

4. Rom, S.; Persidsky, Y. Cannabinoid Receptor 2: Potential Role in Immunomodulation and Neuroinflammation.
J. Neuroimmune Pharmacol. 2013, 8, 608–620. Available online: https://link.springer.com/article/10.1007%
2Fs11481-013-9445-9 (accessed on 6 May 2019). [CrossRef] [PubMed]

5. Van der Stelt, M.; Di Marzo, V. Cannabinoid Receptors and Their Role in Neuroprotection. Neuromol. Med.
2005, 7, 37–50. Available online: https://link.springer.com/article/10.1385%2FNMM%3A7%3A1-2%3A037
(accessed on 4 May 2019). [CrossRef]

6. High-Strength Skunk ‘Now Dominates’ UK Cannabis Market [Internet]. NHS, 2018. Available online: https:
//www.nhs.uk/news/mental-health/high-strength-skunk-now-dominates-uk-cannabis-market/ (accessed on
11 May 2019).

7. Minerbi, A.; Häuser, W.; Fitzcharles, M. Medical Cannabis for Older Patients. Drugs Aging 2019, 36, 39–51.
[CrossRef] [PubMed]

8. Adili, A.; Busse, J.; Ashoorion, V. Cannabinoids vs. Placebo on Persistent Post-surgical Pain Following
TKA: A Pilot RCT. 2019. Available online: https://clinicaltrials.gov/ct2/show/NCT03825965 (accessed on 2
January 2020).

9. Van Den Elsen, G.; Ahmed, A.; Verkes, R.; Kramers, C.; Feuth, T.; Rosenberg, P.; Van Der Marck, M.A.;
Rikkert, M.G.M. OldeTetrahydrocannabinol for neuropsychiatric symptoms in dementia: A randomised
controlled trial. Neurology 2019, 84, 2338–2346. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4464746/ (accessed on 4 May 2019). [CrossRef]

10. Beauchet, O. Medical cannabis use in older patients: Update on medical knowledge. Maturitas 2018, 118,
56–59. [CrossRef]

11. Abuhasira, R.; Schleider, L.; Mechoulam, R.; Novack, V. Epidemiological characteristics, safety and efficacy
of medical cannabis in the elderly. Eur. J. Intern. Med. 2018, 49, 44–50. Available online: https:
//www.ejinme.com/article/S0953-6205(18)30019-0/fulltext (accessed on 4 May 2019). [CrossRef]

12. Agornyo, P. Older adults’ use of medical marijuana for chronic pain: A multi-site community-based survey.
In Proceedings of the American Geriatrics Society Annual Meeting, Orlando, FL, USA, 3–5 May 2018.

13. Briscoe, J.; Casarett, D. Medical Marijuana Use in Older Adults. J. Am. Geriatr. Soc. 2018, 66, 859–863.
[CrossRef]

14. Mücke, M.; Phillips, T.; Radbruch, L.; Petzke, F.; Häuser, W. Cannabis-based medicines for chronic neuropathic
pain in adults. Cochrane Database Syst. Rev. 2018. [CrossRef]

15. Torres-Moreno, M.; Papaseit, E.; Torrens, M.; Farré, M. Assessment of Efficacy and Tolerability of Medicinal
Cannabinoids in Patients with Multiple Sclerosis. JAMA Netw. Open 2018, 1, e183485. Available online:
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2706499 (accessed on 4 May 2019). [CrossRef]
[PubMed]

16. Grayson, L.; Vines, B.; Nichol, K.; Szaflarski, J. An interaction between warfarin and cannabidiol, a case
report. Epilepsy Behav. Case Rep. 2018, 9, 10–11. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5789126/ (accessed on 3 May 2019). [CrossRef] [PubMed]

17. Stockings, E.; Campbell, G.; Hall, W.; Nielsen, S.; Zagic, D.; Rahman, R.; Murnion, B.; Farrell, M.; Weier, M.;
Degenhardt, L. Cannabis and cannabinoids for the treatment of people with chronic noncancer pain
conditions. Pain 2018, 159, 1932–1954. [CrossRef] [PubMed]

18. Mahvan, T.; Hilaire, M.; Mann, A.; Brown, A.; Linn, B.; Gardner, T.; Lai, B. Marijuana Use in the Elderly:
Implications and Considerations. Consult. Pharm. 2017, 32, 341–351. [CrossRef] [PubMed]

19. Katz, I.; Katz, D.; Shoenfield, Y.; Porat-Katz, B. Clinical Evidence for Utilizing Cannabinoids in the Elderly.
Isr. Med. Assoc. J. 2017, 19, 71–75. [PubMed]

20. Bellnier, T.; Brown, G.; Ortega, T. Preliminary evaluation of the efficacy, safety, and costs associated with the
treatment of chronic pain with medical cannabis. Ment. Health Clin. 2017, 8, 110–115. [CrossRef]

https://www.researchgate.net/publication/272373349_Cannabidiol_CBD_and_its_analogs_A_review_of_their_effects_on_inflammation
https://www.researchgate.net/publication/272373349_Cannabidiol_CBD_and_its_analogs_A_review_of_their_effects_on_inflammation
http://dx.doi.org/10.1016/j.bmc.2015.01.059
http://www.ncbi.nlm.nih.gov/pubmed/25703248
https://bsapubs.onlinelibrary.wiley.com/doi/full/10.3732/ajb.91.6.966
https://bsapubs.onlinelibrary.wiley.com/doi/full/10.3732/ajb.91.6.966
http://dx.doi.org/10.3732/ajb.91.6.966
http://www.ncbi.nlm.nih.gov/pubmed/21653452
https://link.springer.com/article/10.1007%2Fs11481-013-9445-9
https://link.springer.com/article/10.1007%2Fs11481-013-9445-9
http://dx.doi.org/10.1007/s11481-013-9445-9
http://www.ncbi.nlm.nih.gov/pubmed/23471521
https://link.springer.com/article/10.1385%2FNMM%3A7%3A1-2%3A037
http://dx.doi.org/10.1385/NMM:7:1-2:037
https://www.nhs.uk/news/mental-health/high-strength-skunk-now-dominates-uk-cannabis-market/
https://www.nhs.uk/news/mental-health/high-strength-skunk-now-dominates-uk-cannabis-market/
http://dx.doi.org/10.1007/s40266-018-0616-5
http://www.ncbi.nlm.nih.gov/pubmed/30488174
https://clinicaltrials.gov/ct2/show/NCT03825965
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4464746/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4464746/
http://dx.doi.org/10.1212/WNL.0000000000001675
http://dx.doi.org/10.1016/j.maturitas.2018.10.010
https://www.ejinme.com/article/S0953-6205(18)30019-0/fulltext
https://www.ejinme.com/article/S0953-6205(18)30019-0/fulltext
http://dx.doi.org/10.1016/j.ejim.2018.01.019
http://dx.doi.org/10.1111/jgs.15346
http://dx.doi.org/10.1002/14651858.CD012182.pub2
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2706499
http://dx.doi.org/10.1001/jamanetworkopen.2018.3485
http://www.ncbi.nlm.nih.gov/pubmed/30646241
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5789126/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5789126/
http://dx.doi.org/10.1016/j.ebcr.2017.10.001
http://www.ncbi.nlm.nih.gov/pubmed/29387536
http://dx.doi.org/10.1097/j.pain.0000000000001293
http://www.ncbi.nlm.nih.gov/pubmed/29847469
http://dx.doi.org/10.4140/TCP.n.2017.341
http://www.ncbi.nlm.nih.gov/pubmed/28595684
http://www.ncbi.nlm.nih.gov/pubmed/28457053
http://dx.doi.org/10.9740/mhc.2018.05.110


Geriatrics 2020, 5, 2 12 of 14

21. Hansra, D. Evaluation of safety, efficacy, and other clinical endpoints of delta-9-tetrahydrocannabinol in
older patients with hem/onc malignancies. J. Clin. Oncol. 2017, 35 (Suppl. 15), e21671. [CrossRef]

22. Schimrigk, S.; Marziniak, M.; Neubauer, C.; Kugler, E.; Werner, G.; Abramov-Sommariva, D. Dronabinol Is
a Safe Long-Term Treatment Option for Neuropathic Pain Patients. Eur. Neurol. 2017, 78, 320–329. Available
online: https://www.karger.com/Article/Pdf/481089 (accessed on 4 May 2019). [CrossRef]

23. Lim, K.; See, Y.; Lee, J. A Systematic Review of the Effectiveness of Medical Cannabis for Psychiatric,
Movement and Neurodegenerative Disorders. Clin. Psychopharmacol. Neurosci. 2017, 15, 301–312. Available
online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5678490/ (accessed on 4 May 2019). [CrossRef]

24. Stampanoni Bassi, M.; Sancesario, A.; Morace, R.; Centonze, D.; Iezzi, E. Cannabinoids in Parkinson’s
Disease. Cannabis Cannabinoid Res. 2017, 2, 21–29. Available online: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC5436333/ (accessed on 12 May 2019). [CrossRef]
25. Tafelski, S.; Häuser, W.; Schäfer, M. Efficacy, tolerability, and safety of cannabinoids for chemotherapy-induced

nausea and vomiting—A systematic review of systematic reviews. Der Schmerz. 2016, 30, 14–24. Available
online: https://link.springer.com/article/10.1007%2Fs00482-015-0092-3 (accessed on 2 May 2019). [CrossRef]
[PubMed]

26. Ahmed, A.; van den Elsen, G.; Colbers, A.; Kramers, C.; Burger, D.; van der Marck, M.; Rikkert, M.G.M.O.
Safety, pharmacodynamics, and pharmacokinetics of multiple oral doses of delta-9-tetrahydrocannabinol
in older persons with dementia. Psychopharmacology 2015, 232, 2587–2595. Available online: https:
//www.ncbi.nlm.nih.gov/pmc/articles/PMC4480847/ (accessed on 4 May 2019). [CrossRef] [PubMed]

27. Smith, L.A.; Azariah, F.; Lavender, V.T.C.; Stoner, N.S.; Bettiol, S. Cannabinoids for nausea and vomiting in
adults with cancer receiving chemotherapy. Cochrane Database Syst. Rev. 2015. [CrossRef] [PubMed]

28. Liu, C.; Chau, S.; Ruthirakuhan, M.; Lanctôt, K.; Herrmann, N. Cannabinoids for the Treatment of
Agitation and Aggression in Alzheimer’s Disease. CNS Drugs 2015, 29, 615–623. Available online:
https://link.springer.com/article/10.1007%2Fs40263-015-0270-y (accessed on 4 May 2019). [CrossRef]

29. Van den Elsen, G.; Ahmed, A.; Lammers, M.; Kramers, C.; Verkes, R.; van der Marck, M.; Rikkert, M.G.M.O.
Efficacy and safety of medical cannabinoids in older subjects: A systematic review. Ageing Res. Rev. 2014, 14,
56–64. [CrossRef]

30. Ahmed, A.; van den Elsen, G.; Colbers, A.; van der Marck, M.; Burger, D.; Feuth, T.; Rikkert, M.G.M.O.;
Kramers, C. Safety and pharmacokinetics of oral delta-9-tetrahydrocannabinol in healthy older subjects:
A randomized controlled trial. Eur. Neuropsychopharmacol. 2014, 24, 1475–1482. Available online: https:
//www.sciencedirect.com/science/article/abs/pii/S0924977X14001758?via%3Dihub (accessed on 5 May 2019).
[CrossRef]

31. Lotan, I.; Treves, T.; Roditi, Y.; Djaldetti, R. Cannabis (Medical Marijuana) Treatment for Motor and
Non–Motor Symptoms of Parkinson Disease. Clin. Neuropharmacol. 2014, 37, 41–44. Available online:
https://insights.ovid.com/article/00002826-201403000-00001 (accessed on 4 May 2019). [CrossRef]

32. Chagas, M.; Zuardi, A.; Tumas, V.; Pena-Pereira, M.; Sobreira, E.; Bergamaschi, M.; dos Santos, A.C.;
Teixeira, A.L.; Hallak, J.E.C.; Crippa, J.A.S. Effects of cannabidiol in the treatment of patients with
Parkinson’s disease: An exploratory double-blind trial. J. Psychopharmacol. 2014, 28, 1088–1098. Available
online: https://journals.sagepub.com/doi/abs/10.1177/0269881114550355?rfr_dat=cr_pub%3Dpubmed&
url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&journalCode=jopa (accessed on 5 May 2018).
[CrossRef]

33. Ahmed, A.; van den Elsen, G.; van der Marck, M.; Olde Rikkert, M. Medicinal Use of Cannabis and
Cannabinoids in Older Adults: Where Is the Evidence? J. Am. Geriatr. Soc. 2014, 62, 410–411. [CrossRef]

34. Wolff, V.; Armspach, J.; Lauer, V.; Rouyer, O.; Bataillard, M.; Marescaux, C.; Geny, B. Cannabis-related Stroke.
Stroke 2013, 44, 558–563. Available online: https://www.ahajournals.org/doi/full/10.1161/STROKEAHA.112.
671347 (accessed on 5 May 2019). [CrossRef]

35. Yamaori, S.; Koeda, K.; Kushihara, M.; Hada, Y.; Yamamoto, I.; Watanabe, K. Comparison in the In
Vitro Inhibitory Effects of Major Phytocannabinoids and Polycyclic Aromatic Hydrocarbons Contained in
Marijuana Smoke on Cytochrome P450 2C9 Activity. Drug Metab. Pharmacokinet. 2012, 27, 294–300. Available
online: https://www.jstage.jst.go.jp/article/dmpk/27/3/27_DMPK-11-RG-107/_article (accessed on 5 May
2019). [CrossRef] [PubMed]

http://dx.doi.org/10.1200/JCO.2017.35.15_suppl.e21671
https://www.karger.com/Article/Pdf/481089
http://dx.doi.org/10.1159/000481089
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5678490/
http://dx.doi.org/10.9758/cpn.2017.15.4.301
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436333/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5436333/
http://dx.doi.org/10.1089/can.2017.0002
https://link.springer.com/article/10.1007%2Fs00482-015-0092-3
http://dx.doi.org/10.1007/s00482-015-0092-3
http://www.ncbi.nlm.nih.gov/pubmed/26787227
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480847/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480847/
http://dx.doi.org/10.1007/s00213-015-3889-y
http://www.ncbi.nlm.nih.gov/pubmed/25752889
http://dx.doi.org/10.1002/14651858.CD009464.pub2
http://www.ncbi.nlm.nih.gov/pubmed/26561338
https://link.springer.com/article/10.1007%2Fs40263-015-0270-y
http://dx.doi.org/10.1007/s40263-015-0270-y
http://dx.doi.org/10.1016/j.arr.2014.01.007
https://www.sciencedirect.com/science/article/abs/pii/S0924977X14001758?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0924977X14001758?via%3Dihub
http://dx.doi.org/10.1016/j.euroneuro.2014.06.007
https://insights.ovid.com/article/00002826-201403000-00001
http://dx.doi.org/10.1097/WNF.0000000000000016
https://journals.sagepub.com/doi/abs/10.1177/0269881114550355?rfr_dat=cr_pub%3Dpubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&journalCode=jopa
https://journals.sagepub.com/doi/abs/10.1177/0269881114550355?rfr_dat=cr_pub%3Dpubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&journalCode=jopa
http://dx.doi.org/10.1177/0269881114550355
http://dx.doi.org/10.1111/jgs.12661
https://www.ahajournals.org/doi/full/10.1161/STROKEAHA.112.671347
https://www.ahajournals.org/doi/full/10.1161/STROKEAHA.112.671347
http://dx.doi.org/10.1161/STROKEAHA.112.671347
https://www.jstage.jst.go.jp/article/dmpk/27/3/27_DMPK-11-RG-107/_article
http://dx.doi.org/10.2133/dmpk.DMPK-11-RG-107
http://www.ncbi.nlm.nih.gov/pubmed/22166891


Geriatrics 2020, 5, 2 13 of 14

36. Bergamaschi, M.; Queiroz, R.; Chagas, M.; de Oliveira, D.; De Martinis, B.; Kapczinski, F.; Quevedo, J.;
Roesler, R.; Schröder, N.; Nardi, A.E.; et al. Cannabidiol Reduces the Anxiety Induced by Simulated Public
Speaking in Treatment-Naïve Social Phobia Patients. Neuropsychopharmacology 2011, 36, 1219–1226. Available
online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3079847/ (accessed on 4 May 2019). [CrossRef]
[PubMed]

37. Patel, T.; Yosipovitch, G. The management of chronic pruritus in the elderly. Skin Ther. Lett. 2020, 15, 5–9.
38. Fusar-Poli, P.; Crippa, J.; Bhattacharyya, S.; Borgwardt, S.; Allen, P.; Martin-Santos, R.; Seal, M.;

Surguladze, S.A.; O’Carrol, C.; Atakan, Z.; et al. Distinct Effects of ∆9-Tetrahydrocannabinol and Cannabidiol
on Neural Activation During Emotional Processing. Arch. Gen. Psychiatry 2009, 66, 95. Available online:
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/482939 (accessed on 4 May 2019). [CrossRef]

39. Narang, S.; Gibson, D.; Wasan, A.; Ross, E.; Michna, E.; Nedeljkovic, S.; Jamison, R.N. Efficacy of Dronabinol
as an Adjuvant Treatment for Chronic Pain Patients on Opioid Therapy. J. Pain 2008, 9, 254–264. Available
online: https://jpain.org/retrieve/pii/S1526590007009674 (accessed on 4 May 2019). [CrossRef]

40. Strasser, F.; Luftner, D.; Possinger, K.; Ernst, G.; Ruhstaller, T.; Meissner, W.; Ko, Y.-D.; Schnelle, M.; Reif, M.;
Cerny, T. Comparison of Orally Administered Cannabis Extract and Delta-9-Tetrahydrocannabinol in
Treating Patients With Cancer-Related Anorexia-Cachexia Syndrome: A Multicenter, Phase III, Randomized,
Double-Blind, Placebo-Controlled Clinical Trial from the Cannabis-In-Cachexia-Study-Group. J. Clin. Oncol.
2006, 24, 3394–3400. Available online: https://ascopubs.org/doi/full/10.1200/JCO.2005.05.1847?url_ver=Z39.
88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed (accessed on 4 May 2019).

41. Sutton, L.; Demark-Wahnefried, W.; Clipp, E. Management of terminal cancer in elderly patients. Lancet
Oncol. 2003, 4, 149–157. [CrossRef]

42. Jatoi, A. Dronabinol versus Megestrol Acetate versus Combination Therapy for Cancer-Associated Anorexia:
A North Central Cancer Treatment Group Study. J. Clin. Oncol. 2002, 20, 567–573. Available online:
https://www.ncbi.nlm.nih.gov/pubmed/11786587 (accessed on 4 May 2019). [CrossRef]

43. Sieradzan, K.; Fox, S.; Hill, M.; Dick, J.; Crossman, A.; Brotchie, J. Cannabinoids reduce levodopa-induced
dyskinesia in Parkinson’s disease: A pilot study. Neurology 2001, 57, 2108–2111. Available online: https:
//n.neurology.org/content/57/11/2108.long (accessed on 5 May 2018). [CrossRef]

44. Yeh, S.; Schuster, M. Geriatric cachexia: The role of cytokines. Am. J. Clin. Nutr. 1999, 70, 183–197. [CrossRef]
45. Volicer, L.; Stelly, M.; Morris, J.; McLaughlin, J.; Volicer, B. Effects of Dronabinol on anorexia and

disturbed behavior in patients with Alzheimer’s disease. Int. J. Geriatr. Psychiatry 1997, 12, 913–919.
Available online: https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1166%28199709%2912%
3A9%3C913%3A%3AAID-GPS663%3E3.0.CO%3B2-D (accessed on 3 May 2019). [CrossRef]

46. Ware, M.; Wang, T.; Shapiro, S.; Robinson, A.; Ducruet, T.; Huynh, T.; Gamsa, A.; Bennett, G.J.; Collet, J.-P.
Smoked cannabis for chronic neuropathic pain: A randomized controlled trial. Can. Med. Assoc. J. 2010,
182, E694–E701. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950205/ (accessed on 13
May 2019). [CrossRef] [PubMed]

47. NABILONE [Internet]. BNF, 2019. Available online: https://bnf.nice.org.uk/drug/nabilone.html#
indicationsAndDoses (accessed on 22 May 2019).

48. Kim, J.; Grobelna, A. Nabilone for Chronic Pain Management: A Review of Clinical Effectiveness and
Guidelines. CADTH: Ottowa, ON, Canada, 2017. Available online: https://www.cadth.ca/sites/default/files/
pdf/htis/2017/RC0906%20Nabilone%20for%20Chronic%20Pain%20Management%20Final.pdf (accessed on
11 May 2019).

49. Cannabinoid Buccal Spray for Chronic Non-Cancer or Neuropathic Pain: A Review of Clinical Effectiveness
and Guidelines. CADTH: Ottowa, ON, Canada, 2016. Available online: https://www.ncbi.nlm.nih.gov/

books/NBK395789/pdf/Bookshelf_NBK395789.pdf (accessed on 11 May 2019).
50. Cannabis [Internet]. 2019. Available online: https://www.mssociety.org.uk/about-ms/treatments-and-

therapies/cannabis (accessed on 11 May 2019).
51. Volkert, D.; Chourdakis, M.; Faxen-Irving, G.; Frühwald, T.; Landi, F.; Suominen, M.; Vandewoude, M.;

Wirth, R.; Schneider, S.M. ESPEN guidelines on nutrition in dementia. Clin. Nutr. 2015, 34, 1052–1073.
Available online: https://www.clinicalnutritionjournal.com/article/S0261-5614(15)00237-X/fulltext (accessed
on 6 May 2019). [CrossRef] [PubMed]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3079847/
http://dx.doi.org/10.1038/npp.2011.6
http://www.ncbi.nlm.nih.gov/pubmed/21307846
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/482939
http://dx.doi.org/10.1001/archgenpsychiatry.2008.519
https://jpain.org/retrieve/pii/S1526590007009674
http://dx.doi.org/10.1016/j.jpain.2007.10.018
https://ascopubs.org/doi/full/10.1200/JCO.2005.05.1847?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
https://ascopubs.org/doi/full/10.1200/JCO.2005.05.1847?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
http://dx.doi.org/10.1016/S1470-2045(03)01019-2
https://www.ncbi.nlm.nih.gov/pubmed/11786587
http://dx.doi.org/10.1200/JCO.20.2.567
https://n.neurology.org/content/57/11/2108.long
https://n.neurology.org/content/57/11/2108.long
http://dx.doi.org/10.1212/WNL.57.11.2108
http://dx.doi.org/10.1093/ajcn.70.2.183
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1166%28199709%2912%3A9%3C913%3A%3AAID-GPS663%3E3.0.CO%3B2-D
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291099-1166%28199709%2912%3A9%3C913%3A%3AAID-GPS663%3E3.0.CO%3B2-D
http://dx.doi.org/10.1002/(SICI)1099-1166(199709)12:9&lt;913::AID-GPS663&gt;3.0.CO;2-D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950205/
http://dx.doi.org/10.1503/cmaj.091414
http://www.ncbi.nlm.nih.gov/pubmed/20805210
https://bnf.nice.org.uk/drug/nabilone.html#indicationsAndDoses
https://bnf.nice.org.uk/drug/nabilone.html#indicationsAndDoses
https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0906%20Nabilone%20for%20Chronic%20Pain%20Management%20Final.pdf
https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0906%20Nabilone%20for%20Chronic%20Pain%20Management%20Final.pdf
https://www.ncbi.nlm.nih.gov/books/NBK395789/pdf/Bookshelf_NBK395789.pdf
https://www.ncbi.nlm.nih.gov/books/NBK395789/pdf/Bookshelf_NBK395789.pdf
https://www.mssociety.org.uk/about-ms/treatments-and-therapies/cannabis
https://www.mssociety.org.uk/about-ms/treatments-and-therapies/cannabis
https://www.clinicalnutritionjournal.com/article/S0261-5614(15)00237-X/fulltext
http://dx.doi.org/10.1016/j.clnu.2015.09.004
http://www.ncbi.nlm.nih.gov/pubmed/26522922


Geriatrics 2020, 5, 2 14 of 14

52. Wolitzky-Taylor, K.; Castriotta, N.; Lenze, E.; Stanley, M.; Craske, M. Anxiety disorders in older adults: A
comprehensive review. Depress. Anxiety 2010, 27, 190–211. Available online: https://doi.org/10.1002/da.20653
(accessed on 6 May 2019). [CrossRef] [PubMed]

53. Choi, N.; Marti, C.; DiNitto, D.; Choi, B. Older adults’ marijuana use, injuries, and emergency department
visits. Am. J. Drug Alcohol Abus. 2017, 44, 215–223. [CrossRef]

54. Desrosiers, N.; Ramaekers, J.; Chauchard, E.; Gorelick, D.; Huestis, M. Smoked Cannabis’ Psychomotor and
Neurocognitive Effects in Occasional and Frequent Smokers. J. Anal. Toxicol. 2015, 39, 251–261. [CrossRef]

55. Herrmann, N.; Ruthirakuhan, M.; Gallagher, D.; Verhoeff, N.; Kiss, A.; Black, S.; Lanctôt, K.L. Randomized
Placebo-Controlled Trial of Nabilone for Agitation in Alzheimer’s Disease. Am. J. Geriatr. Psychiatry 2019, 27,
1161–1173. [CrossRef]

56. Woodward, M.; Harper, D.; Stolyar, A.; Forester, B.; Ellison, J. Dronabinol for the Treatment of Agitation and
Aggressive Behavior in Acutely Hospitalized Severely Demented Patients with Noncognitive Behavioral
Symptoms. Am. J. Geriatr. Psychiatry 2014, 22, 415–419. [CrossRef]

57. Riva, N.; Mora, G.; Sorarù, G.; Lunetta, C.; Ferraro, O.; Falzone, Y.; Leocani, L.; Fazio, R.; Comola, M.;
Comi, G.; et al. Safety and efficacy of nabiximols on spasticity symptoms in patients with motor neuron
disease (CANALS): A multicentre, double-blind, randomised, placebo-controlled, phase 2 trial. Lancet Neurol.
2019, 18, 155–164. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1002/da.20653
http://dx.doi.org/10.1002/da.20653
http://www.ncbi.nlm.nih.gov/pubmed/20099273
http://dx.doi.org/10.1080/00952990.2017.1318891
http://dx.doi.org/10.1093/jat/bkv012
http://dx.doi.org/10.1016/j.jagp.2019.05.002
http://dx.doi.org/10.1016/j.jagp.2012.11.022
http://dx.doi.org/10.1016/S1474-4422(18)30406-X
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background 
	Aims 
	Methods 
	Results 
	Potential Indications for Medicinal Cannabinoids in the Older Person 
	Pain 
	Smoked Cannabis 
	Nabilone 
	Dronabinol 
	Nabiximols 

	Chemotherapy Related Nausea 
	Spasticity 
	Appetite Stimulation 
	Behavioral Problems in Dementia 
	Anxiety 
	Movement Disorders 
	Potential Hazards of Medical Cannabinoids in Older Adults 
	Smoked Cannabis 
	Nabilone 
	Dronabinol 
	Nabiximols 

	Safety and Adverse Effects 
	Medication Interaction 
	Long Term Safety 
	Conclusions 
	References

