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Abstract

Objective: Neuropsychiatric symptoms
(NPS) of dementia represent a large
driver of health care costs, caregiver
burden, and institutionalization of people
with dementia. Management options

are limited, and antipsychotics are often
used, although they carry a significant
side effect profile. One novel option is
tetrahydrocannabinol (THC); however, in
the US, to obtain THC for patients with
dementia, caregivers have to go to a
commercial dispensary. We evaluated
the effectiveness of dispensary-obtained
THC for patients with dementia and NPS.

Methods: Two independent reviewers
reviewed charts of patients with

diagnosed dementia (N=50) seen in
geriatric psychiatry between 2017 and
2021 for whom dispensary-obtained

THC was recommended. The primary
outcome was effectiveness in treating
NPS; secondary outcomes were the
proportion of caregivers who obtained
and administered THC (uptake), post-THC
antipsychotic use, and adverse reactions
leading to treatment discontinuation.

Results: Caregiver uptake of dispensary-
obtained THC was high (38/50, 76%).
The majority of patients (30/38, 79%) who
took THC had an improvement in NPS
according to their caregivers. THC was
recommended most often for the NPS of
agitation, aggression, irritability, lability,
anxiety, and insomnia. Among the 20

patients who were taking antipsychotics
at baseline and took THC, over half
(12/20, 60%) were able to decrease or
discontinue the antipsychotic. Adverse
reactions to THC included dizziness,
worsening of agitation, and worsening of
paranoia; two caregivers of patients who
took THC reported adverse reactions
that led to treatment discontinuation.

Conclusions: Our results suggest

that dispensary-obtained THC can be
effective in managing a subset of NPS in
patients with dementia and may decrease
the requirement for antipsychotics.

J Clin Psychiatry 2023:84(6):23m14791

Author affiliations are listed at the end of this article.

urrently, there are over 55 million people living with
dementia worldwide, with nearly 10 million new
cases diagnosed annually.! Dementia is projected
to affect 13.9 million Americans by the year 2060 and is
becoming a leading cause of morbidity and mortality in the
US.2 This disease incurs an estimated $159 to 215 billion
in societal costs annually, similar to the financial burden
of heart disease and cancer.? Neuropsychiatric symptoms
(NPS), including apathy, sleep disturbance, depression,
anxiety, and appetite problems, represent a major source of
morbidity and costs in people with dementia.* NPS affect
the majority of people with dementia at some point in their
disease® and are a major driver of adverse patient outcomes
including institutionalization, morbidity and mortality,
and significant caregiver stress and financial strain.®~°
NPS in dementia are well-known to be challenging
to manage, and available treatments carry a significant

side effect profile. Nonpharmacologic strategies, such
as environmental modification, are considered first-line
interventions for NPS'; however, nonpharmacologic
strategies are frequently insufficient or logistically
difficult. As a result, antipsychotic medications are
often used,!! although they carry an increased risk of
myocardial infarction, hip fractures, extrapyramidal
symptoms, and all-cause mortality.'>!* Several
professional societies have urged caution in using
antipsychotics to treat NPS of dementia, highlighting
the need for alternative methods to manage these
symptoms.®14-1¢ Selective serotonin reuptake inhibitors
(SSRIs) are increasingly being used and studied to
treat agitation in dementia and have been found to be
effective, but carry risks including prolonged corrected
QT interval (QTc) and worsening of cognition.'”
Studies of additional agents are ongoing.'®
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Clinical Points

« Neuropsychiatric symptoms are nearly ubiquitous
in dementia; however, current treatment options are
limited by significant side effect profiles.

- Dispensary-obtained tetrahydrocannabinol may be an
effective alternative treatment options for patients with
dementia presenting with neuropsychiatric symptoms,
particularly agitation, anxiety, irritability, and insomnia.

One promising class of agents to manage NPS is that
of cannabinoids. This drug class includes agonists of the
central nervous system CB1 receptor,'® which mediates
neurologic functions, including nociception, cognition,
motor activity, and mood.?® A recent meta-analysis*' of 9
randomized controlled trials of cannabinoids for NPS found
a significant effect of reduction in symptoms (particularly
agitation, aggression, and resistance to care) with no major
adverse events, but rated the overall study qualities as low.
Notably, all studies of the cannabinoid
tetrahydrocannabinol (THC) for NPS in dementia
were conducted outside of the US. No previous study
has examined the use of THC for the treatment of
NPS in the US, where the regulatory environment is
different. In the US, on a federal level, cannabis is a
Schedule I drug and cannot be directly prescribed by a
physician. As a result, if physicians in the US would like
to recommend THC to a patient, they must advise the
patient or their caregiver to obtain medical cannabis,
which contains THC, from a commercial dispensary.
Dispensary-obtained THC via medical cannabis has
been used as a treatment option for geriatric psychiatry
patients at our institution since the US legalization
of medical cannabis in 2014. In this retrospective
cohort study, we examine the use of dispensary-
obtained THC as a treatment for NPS in patients with
dementia in a geriatric psychiatry practice. We report
the first real-world study of the use of dispensary-
obtained THC for the treatment of NPS in dementia.

METHODS
Study Design and Data Source

We conducted a retrospective cohort study of patients
with previously diagnosed dementia seen in an outpatient
geriatric psychiatry clinic at the University of Chicago
South Shore Senior Center from January 2017 through
December 2021. The South Shore Senior Center is a
geriatric medicine practice of 7 physicians, 3 advanced
nurse practitioners, 2 geriatric fellows, and 2 social
workers. Collocated in this clinic is a geriatric psychiatry
practice, which is staffed by 1 geriatric psychiatrist
who sees approximately 250 patients per year.

Electronic health record (EHR) data for eligible
patients were provided by the University of Chicago
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Center for Research Informatics via its Clinical Research
Data Warehouse (CRDW). Two reviewers (S.M.S. and
C.H.) independently reviewed each eligible patient’s
chart. Data were collected in REDCap.?? Study approval
was obtained from the University of Chicago Biological
Sciences Division Institutional Review Board.

Study Population

All patients with a visit diagnosis of dementia seen
in the geriatric psychiatry outpatient clinic during
the 4-year study period were screened for inclusion.
Patients were included if THC was recommended for
NPS during the study period. In general, the University
of Chicago geriatric psychiatrist (E.K.Z.) recommends
THC in an edible formulation to patients with moderate
to advanced dementia who present with unmanaged
NPS. Patients’ caregivers are advised to obtain THC
from a dispensary and to begin by administering 2.5 mg
of THC between 1 and 5 pm daily, because many NPS
emerge in the evening. Low doses are used initially to
avoid adverse reactions in cannabinoid-naive patients.
The usual form of THC is a quartered 10-mg gummy.

Primary Outcome

As our primary outcome, we analyzed the effectiveness
of dispensary-obtained THC for treating NPS of dementia.
Two independent reviewers examined provider notes
to determine caregiver-reported effectiveness, which
was classified as “effective,” “not effective,” or “not
able to determine” if documentation was incomplete.
Also, reviewers recorded provider documentation
about effectiveness verbatim from the medical chart
to qualitatively analyze these comments. Specifically,
THC was classified as effective in treating NPS if
there was specific provider documentation regarding
the effect of THC on NPS that included the following
words or phrases: “doing well,” “working well,” “doing
better,” “well-controlled,” “effective,” “helping/helped/
helpful,” “improved,” or “beneficial.” THC was classified
as not effective if there was provider documentation
regarding the effect of THC on NPS that included the
following: “no benefit,” “paradoxical response,” “not
sure it is doing anything,” or “lasts a short period.”

” @

Secondary Outcomes

Secondary outcomes included the frequency of
caregiver uptake of the recommendation to obtain THC
from a dispensary and administer it to the patient,
patterns of antipsychotic use after THC, and adverse
effects of THC. We also assessed via chart review whether
patients went on to pursue medical cannabis cards.

Covariates

Type of dementia was determined by the initial visit
encounter documentation. If type of dementia was
unspecified in the initial visit, other visit encounters in
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primary care and neurology were reviewed to identify
whether a more specific type of dementia had been
previously diagnosed. NPS were categorized according
to the Neuropsychiatric Inventory (NPI) categories.?
The use patterns of antipsychotics were determined
by reviewing provider notes and prescription history.

Analysis

Basic descriptive statistical analyses including
calculation of mean and standard deviation
were performed in Microsoft Excel (2018,
version 16.16.27). Additionally, a qualitative
template analysis was conducted on the
documentation related to THC effectiveness.

RESULTS

A total of 249 patients with an encounter diagnosis
of dementia had a visit in the geriatric psychiatry
clinic between January 2017 and December 2021.
Of these, 50 patients were eligible for inclusion; 62%
(n=31) were Non-Hispanic Black/African American,
and 74% (n=37) were female (see Table 1). The mean
(SD) age was 79.5 (9.0) years. The most common
dementia diagnoses were unspecified dementia
(32%, n=16) and vascular dementia (26%, n=13).
Most patients (92%, n=46) had “with behavioral
disturbance” as part of their visit diagnosis. Of
the patients with documented Montreal Cognitive
Assessment (MoCA)?* scores (n=28), the mean
MoCA score was 13/30, reflecting moderate cognitive
impairment (SD = 6; range, 3—25). All patients had
a family member or caregiver present at the visit,
and 47 patients (94%) were residing at home.

The distribution of NPS noted in the patients’
psychiatry visits is shown in Figure 1. The most
common NPS on presentation were agitation/
aggression (84%, n=42), delusions (40%, n=20),
insomnia (36%, n=18), and irritability/lability
(36%, n=18). The primary NPS for which THC was
recommended were agitation/aggression (84%,
n=42), insomnia (32%, n = 16), irritability/lability
(30%, n=15), and anxiety (28%, n=14) (Figure
1). Most patients (42/50) reported the presence
of more than one neuropsychiatric symptom.

Following the THC recommendation, 38 patients
(76%) started taking THC, and most (79%, n = 30)
of those who started THC used it throughout the
study period. Among the 12 patients who did not
start THC, 4 patients resided in a neighboring
state with legislation prohibiting caregivers from
obtaining THC, and 1 caregiver stated cost was a
prohibitive factor in obtaining THC. Over half of
the patients who used THC (21/38) used a dose
of 2.5 mg, most often in the form of a quartered
gummy. Five patients required a higher dose of 5
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Table 1.

Baseline Demographics of All Patients
With Dementia (N=50) for Whom THC Was
Recommended to Treat Neuropsychiatric

Symptoms
Participant Characteristic Value
Age, meanSD,y 79.519.0
Female, n (%) 37(74)
Race, n (%)
Black/African American 31(62)
White 16(32)
Asian/Mideast Indian 2(4)
American Indian 1(2)
Hispanic or Latino, n (%) 3(6)
Dementia diagnosis, n (%)
Late-onset Alzheimer dementia 9(18)
Vascular dementia 13(26)
Frontotemporal dementia 3(6)
Mixed dementia 1(2)
Unspecified dementia 16(32)
Other 8(16)
Living at home, n (%) 47 (94)
MoCA score (n=28), meanSD 13.2%5.9

Abbreviations: MoCA=Montreal Cognitive Assessment,

THC=tetrahydrocannabinol.

Figure 1.

Neuropsychiatric Symptoms (NPS) on Presentation
to Geriatric Psychiatry Clinic Compared With
NPS for Which Tetrahydrocannabinol (THC) Was
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Figure 2.

Quotes From Provider Documentation Regarding
Efficacy of Tetrahydrocannabinol (THC) for Treating
Neuropsychiatric Symptoms (NPS)

Category Example Quotations
THC Effective - "Switched from Seroquel [quetiapine] to medical marijuana
in Improving which per daughter has been helping with agitation and sleep."
NPS (n=30)

- "THC seems to be working well for agitation. Improvements
in combativeness, reduction in argumentativeness."

Lack of « "They feel that the THC gummy was not as effective
Improvement for her agitation as the risperidone."
of NPS

with THC (n=3) | . "Tried THC gummies, for 1 month, no benefit,
stopped about 3 months ago."

Figure 3.

Antipsychotic Use Patterns After Starting
Tetrahydrocannabinol (THC)

3
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mg. One patient used a range from 2.5 to 5 mg. Three patients used
a cannabidiol (CBD) and THC combination product, the dosing
of which could not be determined by chart review. Eight patients
used THC at a dose that could not be determined by chart review.
We could confirm by chart review that 22 of 38 patients who used
THC took THC daily in the afternoon or evening. Two patients
used THC twice a day, and 1 patient used it in the morning. One
patient used it once daily as needed. The timing for the remaining
patients who used THC could not be determined by chart review.
We found that 30 of 38 caregivers (79%) reported that THC
was effective in improving NPS; only 3 caregivers described a
lack of improvement with THC usage. Figure 2 displays examples
of caregiver quotes pulled from patients’ charts. Provider’s
documentation of one caregiver’s comments about efficacy stated
that “THC seems to be working well for agitation, improvements
in combativeness, [and] reduction in argumentativeness.”
Documentation about another caregiver who noted THC was not
effective stated, “They feel that the THC gummy was not as effective
for her agitation as the risperidone.” Fewer than half of patients
(13/50) requested assistance in pursuing a medical cannabis card.
Among dementia subtypes, THC treatment was effective in
100% of patients (8/8) with late-onset Alzheimer’s dementia,
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90% of patients (9/10) with vascular
dementia, and 83% of patients (10/12)
with unspecified dementia. The 2 patients
with early-onset Alzheimer’s disease and 1
patient with frontotemporal dementia did
not find THC effective for their NPS.

Five patients (10%) reported an adverse
reaction from THC. These reactions included
dizziness, worsening of agitation, and worsening
of paranoia. One caregiver reported that
the patient seemed “zoned out of it.” Two of
the 5 patients who experienced an adverse
drug event discontinued taking THC.

In regard to antipsychotic use, about half
(n=20, 53%) of patients who began THC were
taking antipsychotics at baseline. The most
common drugs were quetiapine, risperidone,
and olanzapine. As seen in Figure 3, after THC
was initiated, over half of patients (n=12,
60%) were able to decrease or discontinue
their dose of antipsychotics. No patients
required an increase in their antipsychotic
use after they began treatment with THC.

DISCUSSION

In this first US study describing real-world
evidence for THC obtained from a dispensary
for treating NPS in dementia, we found that
dispensary-obtained THC was effective for most
patients with dementia. We found that most
caregivers were able to obtain and administer
THC, and there were few discontinuations
due to adverse reactions. Also, over half of
patients who were taking antipsychotics prior
to THC initiation were able to decrease or
discontinue antipsychotics after starting THC.

On the basis of subjective reports from
caregivers, THC was effective in treating NPS of
dementia in the majority of patients who used it.
Agitation, aggression, irritability, lability, anxiety,
and insomnia were the most common NPS
presentations for which THC was recommended.
Agitation and aggression confer a particularly
high burden on caregivers and are a common
reason for antipsychotic initiation in this patient
population.® Our results provide preliminary
evidence that THC may be an alternative
treatment for these symptoms in particular.

No major adverse reactions were found in
our cohort, which was encouraging. There is the
potential for adverse reactions because of the
presence of CB1 and CB2 receptors in numerous
organ systems, including the cardiovascular
system, the immune system, and the central
nervous system.? Notably, patients who used
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THC did not develop psychosis or seizures. Previous
studies of the use of cannabinoids in patients with
dementia have also found a positive safety profile, with
most adverse drug effects categorized as mild.'*?! Larger
real-world studies of THC in patients with dementia and
NPS would inform estimates of rates of adverse reactions.

We also found that most caregivers were able to
follow through with the recommendation to obtain
THC from a dispensary and give it to the patient.

This was a somewhat unexpected finding because we
predicted that the hurdle of obtaining the product
from a dispensary would be a deterrent. However,
the majority of patients ultimately used the product
and continued it throughout our study review period.
One factor that may have facilitated this uptake is
the urban nature of the medical practice and the
numerous dispensaries in the surrounding zip codes.

Our findings are encouraging in that the real-world
practice of obtaining THC from a dispensary and
administering it to patients is feasible and effective.
Many caregivers of patients with dementia do not have
safe and effective options for treating NPS, which can be
very burdensome and lead to nursing home placement.
Geriatricians and psychiatrists are also challenged
when treating NPS because commonly used treatment
options such as antipsychotics carry significant side
effects in this population. The possibility of sparing
patients exposure to antipsychotics is compelling for
caregivers, clinicians, and health care systems given the
known serious risks associated with long-term use.

Our study was a retrospective chart review analysis,
which poses several limitations. Patients were not
randomized, and therefore there may be selection bias in
the patients for whom THC was recommended. Also, the
geriatric psychiatry clinic did not use a neuropsychiatric
assessment tool in clinical practice, which would
have standardized measurement of changes in NPS.
Additionally, because the THC was obtained through
dispensaries and the THC dose was a fraction of a
gummy, the actual dose of THC administered to patients
was non-standard and could have differed, leading to
different treatment effectiveness and side effects. The side
effect profile of the medication was not formally assessed
and is limited by the retrospective nature of chart review.

It is also important to mention the current regulatory
environment around cannabis legality in the United
States. Cannabis for medical use is currently legal
in 38 states. In Illinois, small amounts of cannabis
can be purchased legally for recreational purposes.
Therefore, it is not surprising that fewer than half of
caregivers obtained medical cannabis cards. However,
on a federal level, it is a Schedule I drug and is not
covered by any insurance prescription plan. It is
generally not available currently in acute and post-
acute care settings or in many long-term care facilities.
However, this landscape is changing, and there have
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been recent initiatives to allow facility-dwelling patients
to participate in state-approved cannabis programs.

CONCLUSIONS

Here we report the first study of dispensary-obtained
THC for the treatment of NPS in dementia. Our results
suggest that THC may be an effective treatment for
agitation, aggression, irritability, lability, anxiety,
and insomnia. We found a high degree of caregiver
follow-through on the recommendation to obtain and
administer THC. Over half of patients on treatment
with antipsychotics were able to decrease or discontinue
antipsychotics once they began taking THC. This early
evidence warrants further controlled studies of THC
for the treatment of NPS in dementia. In the rapidly
changing regulatory landscape of cannabis for medical
purposes, it is urgent that we have high-quality evidence
to guide clinicians on effective and safe practices.
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