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ABSTRACT

Dementia, with loss of memory, cognitive abilities, and independ-
ent daily functioning, is increasing worldwide, related to an aging
population. Currently, there is no curative treatment for dementia.
Treatment of the frequently occurring behavioral and psycho-
logical symptoms of dementia (BPSD) is partially effective and
associated with significant side effects.

Cannabinoids are lipophilic molecules acting on the CB1 end CB2
receptors, essential for main biological processes such as sleep, ap-
petite, memory, and pain. Cannabinoids might have a positive
impact on amyloid formation in Alzheimer’s disease, the main form
of dementia, and on BPSD symptoms. Most knowledge currently
concerns delta-9-tetrahydrocannabinol (THC) and cannabidiol
(CBD). Inthe context of dementia and BPSD, THC might be benefi-
cial for associated spasticity and possible pain or lack of appetite
and CBD probably works better on sleep, agitation, and anxiety.
This overview of prospective clinical studies and randomized clinical
trials, published between 2005 and April 2023, using cannabinoids
for BPSD suggests that older studies using low-dose oral synthetic
THC showed no positive results. Still, more recent studies using
THC/CBD-based oral medication at higher doses show promising
results and are feasible and safe in this elderly polymedicated pop-
ulation. Several RCTs are ongoing and planned worldwide, and we
hope other trials will follow to establish clinical efficiency and opti-
mal dosing, as well as other outcomes such as deprescribing other
medications and facilitation of care. We suggest that researchers
also address the more sociological aspects of prescribing cannabi-
noids for dementia and BPSD in their specific context.

Introduction

Dementia is a term for several diseases that cause a group of symp-
toms, including loss of memory, cognitive functioning, and the
ability to perform daily activities. The impairmentin cognitive func-
tioning can be accompanied, even preceded, by changes in mood,
emotional control, behavior control, and motivation. Beyond the
psychological consequences, dementia has an important physical,
social, and economic impact on individuals and their families [1].
Currently, dementia is affecting 55 million people, and considering
the global increase and aging of the population, WHO estimates
that this number will increase to 78 million in 2030.

Even if research for effective treatment is ongoing, there is cur-
rently no cure for dementia, and care focuses on slowing the dis-
ease and improving well-being and quality of life [1, 2].

The most common cause of dementia is Alzheimer’s disease
(60-70 %), characterized by abnormal amyloid deposits forming
plaques in and around the brain cells [2]. Other forms include vas-
cular dementia, dementia with Lewy bodies, frontotemporal de-
mentia, and dementia related to stroke, HIV, harmful use of alco-
hol, nutritional deficiencies, or repeated trauma [1]. All forms are
progressive. Neuropsychiatric or behavioral and psychological
symptoms of dementia (BPSD) will affect most patients in the
course of the disease and include agitation, irritability, delusions,
and apathy. Often, they present the most critical challenge for rel-
atives and caregivers [3].

Cannabinoids might be of interest for the treatment of demen-
tia and associated symptoms. In vitro and in vivo research suggests
cannabinoids have neuroprotective, immunosuppressive, antioxi-
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dant, and anti-inflammatory properties [3]. AlImost 10 years ago,
Aso and Ferrer [4] suggested cannabinoids could reduce amyloid
plague formation and neurofibrillary degeneration in Alzheimer’s
disease. Even if this potentially curative effect of cannabinoids has
not been confirmed in clinical studies, there is evidence that can-
nabinoids can be administered safely to patients with dementia,
often elderly and polymedicated, and can have a positive impact
on BPSD [3,5].

In2017, a specialized dementia care facility in Geneva contact-
ed us with a severely demented female patient with BPSD. One of
the most debilitating symptoms she presented was almost contin-
uous screaming, to despair of the other patients and staff. Differ-
ent psychotropic medications have been tried without sufficient
effect or too many side effects (notably too heavy sedation). An ex-
ceptional authorization for the prescription of nabiximols was ob-
tained from the Swiss Federal Office of Public Health, and quickly
after the introduction, the patient stopped screaming without any
apparent side-effect of the cannabinoids. The director and physi-
cian of the institution invited us to discuss the possible further use
of cannabinoid-based medication for more of their patients with
BPSD. Since then, we have been going through a long way of open-
label feasibility studies to estimate acceptability, short-and long-
term safety, best medication, and pharmacological interactions
[3, 6], but also a sociological study on staff and family members
[7], leading up to an RCT that recently started (September 2023)
[8].

While working these years on the issue of cannabinoids and de-
mentia, we have been struck by the fact that most reviews on med-
ical cannabinoids combine studies with different medications used
(tinctures, oil, capsules, orinhaled cannabis), synthetic or full plant
medications [9]. Also, the dosages were often not mentioned.
Overall conclusions, often “there is not enough evidence” for dif-
ferent medical indications, can be based on inadequate dosages,
galenic form, or type of cannabinoids. We know now that cannabis
is a complex plant with assorted cannabinoids with different ef-
fects. Most knowledge concerns now delta-9-tetrahydrocannabi-
nol (THC) and cannabidiol (CBD), and a combination of the two
might provide better results [10]. In the context of dementia and
BPSD, THC might be beneficial for associated spasticity and possi-
ble pain or lack of appetite [8], and CBD for sleep, agitation, and
anxiety [10].

In this overview, we provide a summary of published and
planned clinical studies of cannabinoids for patients with severe
dementia since 2005, focusing on efficacy, safety, type, and dos-
age of cannabinoid-based medication (CBD/THC). We will also
share our experience of setting up a randomized clinical trial (RCT)
with a forbidden substance in a particularly vulnerable population.

Methods

This was a non-systematic overview of prospective clinical studies
or RCTs, focusing on cannabinoids for behavioral and neuropsychi-
atric symptoms in dementia, published between January 2005 and
April 2023. Retrospective and pre-clinical studies were excluded.
We also included planned clinical trials published on clinicaltrials.
gov or in peer-reviewed journals. MeSH terms used were cannabi-
noids, THC, cannabidiol, nabiximols, dronabinol, dementia, Alzhei-

mer’s, BPSD, humans, and RCT. Both authors independently
searched PubMed, Google Scholar, Embase, Cochrane, and clini-
caltrials.gov databases in March/April 2023. The research was re-
stricted to clinical trials. The authors then confronted the search
results and agreed to the complete assessments of 16 studies
(> Fig. 1). Adiscussion on the eligibility was performed when there
was no initial agreement. The authors decided to exclude the case
series.

Results

From over 1,200 initial records, we selected 16 studies using can-
nabinoid-based medication for dementia, focusing on behavioral
symptoms that met our criteria. Of them, five were published RCTs,
three published open-label studies, and eight planned trials (seven
RCTs) (see > Table 1).

Of the five published RCTs, three showed no clinical effect, and
two showed positive results. Three studies used the neuropsychi-
atric inventory (NPI) as a primary outcome, and two, the Cohen-
Mansfield Agitation Inventory (CMAI). Other variables considered
were Quality of Life scales, actigraphic nocturnal activity, and Bar-
thelindex (activities for daily living). Four trials used synthetic THC
(dronabinol, nabilone, or THC oil) without CBD, in maximum dos-
ages of 2to 4.5 mg THC per day. In one of these THC trials [11], with
only 12 patients, clinical improvement was suggested after a short
(2 weeks) follow-up. The three others [ 12-14] showed no positive
impact after 3, 6, or 12 weeks, but the THC treatment was well tol-
erated. In one RCT [15], 40 patients treated with CBD/THC oil (30:1)
for 16 weeks showed significant clinical improvement.

Four trials were double-blinded [12-15] and assessed differenc-
es between treatments and/or placebo. One trial [11] aimed to de-
termine the monitoring method to evaluate treatment activity;
therefore, the study subjects and personnel were not blinded. How-
ever, it evidenced differences between different treatments and
was thus included the study in our analysis.

All three open-label prospective studies showed positive clini-
cal results (NPI, CMALI, or nocturnal motor activity). One study [16]
used dronabinol (2.5 mg) for 2 weeks, one [17] used THC oil (max
15mg) for 4 weeks, and one study [3] used full plant THC/CBD oil
(1:2) with a mean of 12.4 mg THC/day and a follow-up of 13
months. This last study [3] also suggested pharmacological safety,
deprescription of medications, and facilitated care.

Concerning adverse events, both RCTs and open-label studies
evidenced no or few adverse events. If present, these were mainly
mild, occurring at the introduction of the study treatment with no
increased occurrence at higher dosages. There was no statistical
difference between groups in the studies that reported adverse
events. No serious adverse events related to the study treatment
were reported in any of the studies (> Table 1).

Of the eight planned studies, one [18] is an open-label small trial
(12 persons) using CBD-rich oil, but no other details were available.
Of the seven RCTs, one [19] concerns early-stage dementia, pro-
posing high-dose CBD (300 mg/day) for 12 weeks and investigat-
ing neuroanatomical and neuroendocrine changes. Of the six RCTs
(three crossover designs) for patients with severe dementia and
BPSD, one study [20] proposes dronabinol (10 mg/day). Two stud-
ies [21,22] plan to use nabiximols (THC/CBD 1:1 mouth spray), re-
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n=1278

Records identified through database searching

v

Records after duplicate (48) removal
n=1230

Titles or abstracts screened

n=1230 - Not on cannabinoids
- Not on dementia
(Parkinson’s or Huntington)
v

Full text assessed for eligibility
n=22

A/

Titles or abstracts excluded
n=1208
- Not clinical trials or
randomized clinical trials

Full text excluded with reasons (n=6):

- Case series (n=2)

- Retrospective analysis (n=1)

- Different phases of the same study (n=2)
(the more recent was retained)

- Results not concerning the use and/or
the effectiveness (n= 1) of cannabinoids

Studies included for assessment
n=16

> Fig. 1 Flowchart of study identification.

spectively, at 5.4 and 8.1 mg THC/day. Two studies will use full plant
THC/CBD oil (one in 3:2 ratio, max 50 mg THC per day [23]) and
onein 1:2 ratio, max 20 mg THC per day [8]. One study will use CBD
oil caps with 90 mg CBD daily [24]. Most studies use NPl and CMAI
scales, but pain scales are also included. The number of participants
varies from 24 to 160, and the planned cannabinoid administration
is 3 to 8 weeks.

Discussion

Clinical studies on the use of cannabinoids in dementia mainly focus
on severe dementia, BPSD, and pain but not on other symptoms.
Older studies mostly used synthetic THC at relatively low dosages
( < 5mg/day) that, in general, did not show significant improve-
ment. More recent and planned studies opt more for THC/CBD
combination in different proportions, either as an oral spray (na-
biximols) or oil preparations and CBD-only preparations. Dosages
of THC prescribed are, in general, higher (> 5 up to 50 mg of THC),
especially in the THC/CBD-based medications. Even if these stud-

ies show overall more positive results, we will need to wait a few
more years to have the outcomes of the planned studies. Still, it is
encouraging to see that research groups in different parts of the
world are interested in the use of cannabinoids for dementia.
Although not always specified, cannabinoids were mainly used
as add-on therapy and not as a stand-alone treatment for BPSD.
One open-label study with over a year of follow-up [3] showed a
deprescription of antipsychotics, tranquilizers, and opiates. It
would be interesting if other studies could also address the issue
of deprescription of medications that often have side effectsin el-
derly patients. The same study also investigated pharmacokinetics
and drug-drug interactions, which are essential concerns in poly-
medicated elderly. The study (with average doses of 12.4mg
THC/24.8 mg CBD daily) showed a slight reduction in the enzymat-
icactivity of CYP1A2 and CYP2C19, as expected, but no significant
drug-drug interactions. Still, if larger doses (e. g., 300 mg CBD daily
in one planned study) are used, it seems relevant to investigate po-
tential drug-drug interactions and the associated mechanisms.
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NCT
number
ACTRN12
621001
364864

Bartschi |G, Greenwood

LM, Montgomery A et

al. Cannabidiol as a
early-stage dementia: A

treatment for neurobio-
logical, behavioral, and
double-blind,
placebo-controlled
clinical trial protocol.
Cannabis Cannabinoid
Res 2023; 8: 348-359

psychological
symptoms in

Reference

Year
(pub-
lished)
2023

Author
Bartschi

Adverse
events

Results

Primary
endpoint
assessment
Neuroana-
tomical
changes:
neuroendo-
crine
changes;
psychological
symptoms

Study period
cannabinoids
administra-
tion

Weeks of
12 weeks

pants with
cannabi-

noid
treatment

Partici-

Number

of
partici-

pants

Control
placebo

Study
Type
RCT

300 mg/day

Dosage

Abbreviations: AE: adverse event, CBD: Cannabidiol, CGI-CGIC: Clinical Global Impression of change, CMAI: Cohen-Mansfield Agitation Inventory, GAD-7: Generalized Anxiety Disorder 7 Item, NPI: Neuropsychiatric Inventory, RCT:

Randomised Clinical Trial, SAE: serious adverse event, THC (delta-9-THC): delta-9- Tetrahydrocannabinol.

Active
principle
CBD

> Table 1 Continued

Those who have experience with or plan to do clinical research
on cannabinoids in patients with dementia probably know how dif-
ficultitis to do a study in a highly vulnerable polymedicated popu-
lation with a medication that is considered a forbidden substance.
We called this once a “marathon full of pitfalls and barriers” [25].
Beyond those mentioned, difficulties also include the lack of other
studies and recognized medications, as well as the cost, be it for
the expensive medications, data management, and liability insur-
ance. We also realized the risk of conflicts of interest since there is
a lot of pressure from the pharmaceutical cannabinoids industries
for the indication of dementia, considering the potential market.
Practical constraints include the amount of paperwork for the eth-
ical committee, different partners, different study sites, and the
national medication registry.

Beyond the “medication” and pharmacological aspects of stud-
ying cannabinoids in demented patients, according to the local
context, it can be recommended and interesting to explore the
more sociological aspects of such studies. Staff of the health care
settings and family members might have stereotyped ideas about
cannabis and cannabinoids. One sociologist accompanied our pro-
jectin Geneva from the beginning, and conducted semi-structured
interviews of staff and family caregivers who had to give consent
for the study participation of their parent or patient [7]. She found
that the staff was initially reluctant to introduce cannabinoids to
the patients, but this quickly turned into over-enthusiasm when
they discovered how the cannabinoids improved the contact with
the patients and facilitated daily care, especially for those with spas-
ticity and when opioids could be deprescribed, resulting in less con-
stipation and fewer enemas. Unexpectedly, family members were
extremely satisfied with the study proposal overall and grateful that
efforts were made to improve the situation for their parents or part-
ners. So, we had no refusals to participate in the open-label study
and hope for the same for the planned RCT.

Our review on cannabinoids in dementia is, of course, non-ex-
haustive due to the non-systematic approach, but we think it is rel-
atively complete for the most important studies in the field. Nega-
tive publication bias does not really seem to be an issue since sev-
eral negative studies were included, but we cannot exclude its
presence. Still, we believe that more studies are needed, with a
higher number of patients, to be able to provide a comprehensive
perspective of the use of cannabinoids (dosages, type of cannabi-
noid, patient characteristics). This overview is intended as a guide
for future research more than a guide on the use of cannabinoids.

Perspectives

With the foreseen worldwide increase in the prevalence of demen-
tia and related symptoms, combined with the lack of curative treat-
ment and/or medications with acceptable side effects, we think there
is genuine interest in the use of cannabinoids, especially for BPSD.
Currently, sufficient evidence is lacking to recommend its use,
but this is probably because past trials used pure THC in insufficient
dosages. Ongoing trials use THC/CBD combinations in higher dos-
ages or pure CBD medications. We recommend physicians work-
ing in the field of dementia to actively search for upcoming publi-
cations and contact researchers working in the field to exchange
information on the practical aspects of cannabinoid treatment and,
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of course, consider setting up much-needed clinical trials. We also
suggest studying, beyond behavioral aspects, other outcomes,
such as the deprescription of other medications and facilitation of
care, as well as sociological aspects of prescribing cannabinoids for
dementia and BPSD in their specific context.
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