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Abstract.

Background: Few studies have examined patient characteristics and treatment patterns among patients with dementia and
agitation in the United States (US).

Objective: To examine real-world treatment patterns and characteristics of patients with agitation related to dementia who
were treated with antipsychotics in US residential care and community-based settings.

Methods: This retrospective chart review collected US physician-level data from patients 55 to 90 years old initiated on
an antipsychotic medication for the treatment of agitation related to dementia from January 2018 to May 2018. Clinical
characteristics and treatment patterns were assessed overall and stratified by residential care and community-based settings.
Results: A total of 313 participating physicians, 59.5% of whom were primary care physicians, abstracted 801 patient charts
(residential care: n=312; community-based: n=489). Of patients with agitation who were initiated on an antipsychotic,
most patients (74.5%) were initiated within 3 months of the onset of their studied agitation episode, and 62.8% experienced
multiple agitation episodes before initiation. While non-pharmacological therapies are recommended first-line approach for
agitation in dementia, use of non-pharmacological therapy before initiation of antipsychotics was reported for only 37.8%
of patients in residential care and 21.3% in community-based settings.
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Conclusion: Most patients were initiated on an antipsychotic treatment after multiple episodes of agitation and largely

without initial non-pharmacological therapy, suggesting that current treatment guideline recommendations for first-line non-

pharmacological intervention may not be adequately followed in clinical practice. Understanding the clinical burden and
treatment patterns among dementia patients with agitation is imperative for effective disease management.
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INTRODUCTION

Dementia is a complex neurodegenerative disor-
der that affects 5.7 million individuals in the United
States (US) and is one of the major causes of
disability and dependence among the elderly [1].
Behavioral and psychological symptoms associated
with dementia are frequent and likely occur in > 90%
of patients with dementia over the course of their
disease [2].

Agitation is among the most common behavioral
symptoms associated with dementia and poses a
major challenge for the treatment and management of
patients [3, 4]. In 2015, the International Psychogeri-
atric Association developed a provisional consensus
definition of agitation in patients with cognitive dis-
orders [3]. Up until this time, there was no consensus
definition of agitation in dementia, hampering the
comparability of epidemiological and clinical stud-
ies. The prevalence of agitation in North America was
recently reported to range from 5% to 86% in a sys-
tematic review of neuropsychiatric symptoms (NPS)
in patients with dementia [5]. Similarly high agitation
prevalence rates have been reported among individu-
als with dementia who live inresidential care facilities
(11% to 77%; up to 88% of institutionalized persons
with early-onset dementia) [6, 7] and community-
dwelling individuals (point-prevalence range: 18%
to 62%; 32% to 40% with “clinically significant”
agitation) [8, 9].

Agitation exacts a significant economic toll on
individuals, families, and the healthcare system at
large. A retrospective claims analysis of treatment
patterns and healthcare utilization of patients with
dementia with agitation and agitation-related symp-
toms [10] found people with agitation had a greater
number of hospitalizations, hospital days, outpatient
hospital/clinic visits, skilled nursing visits, and hos-
pice visits compared with patients without agitation.
Per-patient-per-year total healthcare costs also were
significantly higher for patients with agitation versus
without ($42,284 versus $32,640) as were inpatient,
outpatient emergency department, and ambulatory
costs.

Agitation also places a significant burden on
patients with dementia and appears to increase with
disease progression and disease severity [5]. Demen-
tia patients with agitation have increased morbidity
and mortality (including risk of suicidal ideation)
[5] and faster cognitive and functional decline than
dementia patients who do not exhibit agitation [11,
12]. Agitation is a leading predictor of which individ-
uals with dementia will be transferred to residential
care facilities [13—17]. Patients with dementia who
exhibit agitation also place a substantial burden on
caregivers, which can lead to reduced quality of life,
depression, and anxiety [11, 18, 19]. The occur-
rence of agitation in dementia is also associated with
increased odds of needing psychotropic medication,
especially antipsychotics [20].

Various non-pharmacological and pharmacologi-
cal strategies are used for the management of patients
with dementia who exhibit agitation [21-23]. His-
torically, first- and second-generation antipsychotics
have been used off-label as the first-line treatment
of choice [24, 25]. However, there have been con-
cerns about the risk of adverse events associated with
antipsychotics, as well as concerns about their limited
clinical efficacy in alleviating agitation [26]. In 2005,
the U.S. Food and Drug Administration (FDA) issued
an advisory warning after reports of a 60% to 70%
increased risk of death associated with the use of atyp-
ical antipsychotics compared with placebo in older
patients with dementia-related psychosis [27]. Safety
warnings were added to the labels of all atypical
antipsychotic drugs, and government agencies have
since focused on limiting the use of antipsychotics
in older adults [27]. In 2018, an international expert
panel recommended non-pharmacological interven-
tions, including person-centered care, environmental
adaptation, caregiver training, and tailored activities
as first-line approaches before any pharmacologi-
cal treatments [21, 22]. Practice guidelines issued
in 2016 by the American Psychiatric Association
suggest that antipsychotics can be appropriate when
symptoms of agitation or psychosis are severe, dan-
gerous, and/or when symptoms cause significant
distress to the patient [28]. However, at present, no
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antipsychotic agent is approved by the FDA for the
treatment of agitation related to dementia [28].

Although antipsychotic treatments are recom-
mended for patients with dementia and severe or
recurring agitation, there is limited information pub-
lished on current clinical practice regarding the use
of antipsychotic treatments for the management of
agitation related to dementia in real-world settings
in the US [10]. The objective of this retrospective
observational study was to examine real-world treat-
ment patterns and characteristics of patients with
agitation related to dementia who were treated with
antipsychotics in residential care and community-
based settings in the US.

METHODS

Data source

This retrospective observational study collected
physician-level information using a short survey
and patient-level information through medical
chart abstraction conducted by physicians. Primary
care physicians, geriatricians, neurologists, and
psychiatrists were recruited via email from a large,
geographically representative, and well-established
International Organization for Standardization
(ISO)-certified online panel. Participating physicians
treating eligible patients were asked to provide
clinical information, via an electronic case report
form (eCRF) that was developed specifically for this
study, on up to 10 randomly selected patients from
their practice meeting the eligibility criteria. The
data collection period spanned from January 2018
to May 2018. The first section of the eCRF included
a screener section to determine the eligibility of
the physician as well as a short physician survey.
The remaining sections confirmed the eligibility of
the patient for the study and collected patient-level
clinical data. Data collected from physicians did not
include any patient-identifying information, and the
study was exempted from full review by the New
England Institutional Review Board.

Study design and sample selection

This study aimed to collect information for approx-
imately 800 patients initiated on an antipsychotic
medication for the treatment of agitation related to
dementia. The index date was defined as the ini-
tiation date of an antipsychotic for the treatment
of agitation related to dementia/Alzheimer’s disease

(AD). For patients who had received more than
one antipsychotic for the treatment of their agitation
before the chart abstraction date, the index date was
the date of the last antipsychotic initiation in order
to capture more contemporary data. Patients were
observed until death or chart abstraction, whichever
came first (see Supplementary Figure 1).

Physicians were eligible to participate in the survey
if they were currently practicing medicine in the US,
had treated at least 1 eligible patient with dementia,
and had complete access to patients’ medical charts,
including information on use of antipsychotic ther-
apy.

Patients were eligible if they 1) were suspected of
having or diagnosed as having AD or other forms
of dementia; 2) received an antipsychotic medication
for the treatment of agitation related to dementia;
and 3) were 55 to 90 years old at the index date.
Patients were excluded from the study if they received
an antipsychotic medication for the treatment of a
condition other than agitation related to dementia; if
they had a history of HIV, AIDS, stroke, or transient
ischemic attack before the index date; or if they had an
unknown living accommodation setting (i.e., it was
unknown whether the patient lived in residential care
or community-based settings). The index date was
required to occur at least 90 days before the chart
abstraction date to allow sufficient follow-up time for
the observation of outcomes and no more than 2 years
before the chart abstraction date to capture outcomes
in contemporary practice. Physicians were allowed to
select an option “Unknown” if they had no informa-
tion for a given component of the chart abstraction.
The proportion of physicians indicating “Unknown”
was assessed for each component. No patients were
excluded from the sample due to data incompleteness.

Measures, outcomes, and statistical analyses

Physician characteristics included the number of
patients with suspected or diagnosed dementia under
their care, number of years in practice, primary spe-
cialty, and US census region of practice. Patient
characteristics and outcomes included demographics,
comorbidities, characteristics related to dementia and
agitation episodes, treatment patterns, and adverse
events. Descriptive statistics were used to sum-
marize physician and patient characteristics and
outcomes; means, standard deviations, and medians
were used to summarize continuous variables, and
frequencies and percentages were used to summarize
categorical variables. Differences between residential
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care and community-based settings were tested using
Wilcoxon rank-sum tests for continuous variables and
chi-squared tests for categorical variables.

Among patients with available information on
antipsychotic discontinuation status, time to discon-
tinuation of the antipsychotic initiated on the index
date was estimated using Kaplan-Meier survival anal-
yses. Time to discontinuation was measured from the
index date to the earlier date between the date of dis-
continuation or 90 days after the index date. Patients
who did not discontinue the antipsychotic initiated on
the index date or who died were censored as of the
90 day following the index date or date of death,
whichever occurred first. Antipsychotic discontinu-
ation rates (with 95% ClIs) were estimated at 30,
60, and 90 days from the index date. Analyses were
conducted among all patients meeting the selection
criteria and were also stratified by living accommoda-
tion setting: residential care setting (i.e., intermediate
form, dementia-specific facility, or long-term care)
and community-based setting (i.e., patient’s private
home).

A subgroup analysis among patients with dementia
of the Alzheimer’s type was also conducted. Statis-
tical analyses were conducted using R-Markdown
software [29, 30].

RESULTS

Physician and patient characteristics

A total of 313 physicians participated in the
study. Most physicians were primary care physicians
(59.4%) and had been practicing for more than 10
years (70.9%). All US census regions were repre-
sented, with most practices in a suburban (51.9%) or
urban (34.4%) setting (Supplementary Table 1).

Physicians provided data on a total of 801
patients, 312 in residential care settings and 489
in community-based settings. Baseline patient char-
acteristics for all patients, residential care setting
patients, and community-based patients are presented
in Table 1. The mean patient age was 73.6 years and
49.3% were female. The mean duration of follow-
up for all patients was 9.5 months. Hypertension,
hyperlipidemia, and gastroesophageal reflux/peptic
ulcer disease were the most common frequent med-
ical comorbidities. The most frequent psychiatric
comorbidities were anxiety, depression, and insom-
nia. Among both settings, at the index date, antide-
mentia, antihypertensive, lipid-lowering, and antide-
pressant medications were the most frequently used

medications exclusive of antipsychotics; hypnotics
and antiepileptics were not frequently used (<5%).

Characteristics

Table 2 presents the baseline patient char-
acteristics among patients with agitation and
dementia initiated on an antipsychotic in resi-
dential care and community-based settings. Most
patients had dementia of the Alzheimer’s type
(83.0%) and a moderate (64.5%) severity of demen-
tia. Severe dementia was reported for 17.6% of
patients in residential care settings and 7.2% of
patients in community-based settings (p <0.01). The
Mini-Mental State Examination was the most com-
monly used tool to assess dementia severity (46.4%),
yetno formal criteria were used for 46.2% of patients.
The time between the first symptoms of dementia and
the index date was reported for 58.2% of the sample,
with a mean of 22.8 months (median: 17.0 months).

Severity of agitation in the sample was reported
to be moderate (65.2%) for most patients. Among
patients in residential care and community-based
settings, severe agitation was reported in 11.5%
and 5.3% of patients, respectively (p<0.01). Most
physicians (85.0%) reported no use of formal criteria
to rate the severity of agitation in their patients. A ver-
sion of the Neuropsychiatric Inventory (NPI; either
the NPI or NPI-Nursing Home version) was reported
for rating agitation severity among 5.7% of physi-
cians, and 5.2% reported using the Cohen-Mansfield
Agitation Inventory (CMAI). Overall, 73.4% of
patients were reported to have an informal caregiver
(57.1% in residential care and 83.8% in community-
based settings, p<0.01). In residential care settings,
the patient’s caregiver was a spouse for 32.6% and a
child for 49.4% of the patients; in community-based
settings, these proportions were 61.0% and 29.0%,
respectively (p<0.01).

Neuropsychiatric symptoms at the index date
for patients with dementia in residential care and
community-based settings are presented in Fig. 1.
Excessive motor activity and verbal aggression
were the most common agitation descriptors lead-
ing to initiation of antipsychotics in both settings
(residential care setting: 86.2% and 83.7%, respec-
tively; community-based setting: 88.8% and 74.8%,
respectively). Physical aggression was reported in
48.1% of patients in residential care settings and
in 30.1% of patients in community-based settings
(p<0.01). Other NPS most frequently reported
included irritability (residential care setting = 55.4%;



M.S. Aigbogun et al. / Management of Agitation in Patients with Dementia 1185

Baseline patient demographics and characteristics at the index date among patients with agitation and dementia initiated on an antipsychotic
in residential care and community-based settings

Characteristic All Patients Residential Care Community-Based P
(N=801) Setting (n=312) Setting (n=489)
Age (y), mean £+ SD 73.6 8.1 75.0+7.4 72.6+8.4 <0.01%*
Female, n (%) 395 (49.3) 158 (50.6) 237 (48.5) 0.60
Predominant race, n (%) 0.09
White or Caucasian 589 (73.5) 229 (73.4) 360 (73.6)
Asian 61 (7.6) 16 (5.1) 45(9.2)
Black or African American 137 (17.1) 58 (18.6) 79 (16.2)
Other/unknown 14 (1.7) 9.9 5(1.0)
Type(s) of insurance, n (%)*
Commercial/private insurance 211 (26.3) 72 (23.1) 139 (28.4) 0.11
Medicare 534 (66.7) 209 (67.0) 325 (66.5) 0.94
Medicaid 80 (10.0) 39 (12.5) 41 (8.4) 0.08
Dual eligibility (Medicare or Medicaid) 107 (13.4) 61 (19.6) 46 (9.4) <0.01%*
Other/unknown 30 (3.7) 12 (3.8) 18 (3.7) 0.66
Most frequent medical comorbidities, n (%)
Hypertension 519 (64.8) 217 (69.6) 302 (61.8) <0.05%*
Hyperlipidemia 296 (37.0) 122 (39.1) 174 (35.6) 0.35
Gastroesophageal reflux disease or peptic ulcer disease 175 (21.8) 73 (23.4) 102 (20.9) 0.45
Osteoarthritis 153 (19.1) 79 (25.3) 74 (15.1) <0.01%*
Diabetes 144 (18.0) 69 (22.1) 75 (15.3) <0.05%*
Most frequent psychiatric comorbidities, n (%)
Anxiety 243 (30.3) 115 (36.9) 128 (26.2) <0.01%*
Depression 198 (24.7) 74 (23.7) 124 (25.4) 0.66
Insomnia 142 (17.7) 54 (17.3) 88 (18.0) 0.88
Altered mental status 73 (9.1) 38 (12.2) 35(7.2) <0.05%*
Delirium 44 (5.5) 26 (8.3) 18 (3.7) <0.01%*
Medication other than antipsychotics, n (%)*
Antidementia 457 (57.1) 189 (60.6) 268 (54.8) 0.12
Acetylcholinesterase inhibitor 390 (48.7) 159 (51.0) 231 (47.2) 0.34
Memantine 241 (30.1) 115 (36.9) 126 (25.8) <0.01%*
Antihypertensive 364 (45.4) 151 (48.4) 213 (43.6) 0.20
Lipid-lowering 257 (32.1) 119 (38.1) 138 (28.2) <0.01%*
Antidepressant 191 (23.8) 92 (29.5) 99 (20.2) <0.01%*
Aspirin or NSAID 148 (18.5) 71 (22.8) 77 (15.7) <0.05%*
Antidiabetic 129 (16.1) 61 (19.6) 68 (13.9) <0.05%%*
Anticoagulant 36 (4.5) 16 (5.1) 20 (4.1) 0.61
Hypnotic 17 (2.1) 11 (3.5) 6(1.2) 0.05
Antiepileptic 16 (2.0) 9(2.9) 7(1.4) 0.24
None 52 (6.5) 18 (5.8) 34 (7.0) 0.61
Duration of follow-up (mo), mean + SD 9.5+£52 94+52 9.6£53 0.52

NSAID, non-steroidal anti-inflammatory drug; SD, standard deviation. *Categories are non-mutually exclusive. **Indicates statistical

significance at the 5% level.

community-based setting = 53.8%; p=0.70) and anx-
iety (residential care setting=42.9%; community-
based setting=41.7; p=0.79).

Treatment patterns

Agitation episodes

Table 3 describes characteristics of agitation
episodes among patients with dementia who were
initiated on an antipsychotic in residential care
and community-based settings. In most patients,
the time from the beginning of the studied agi-
tation episode to the index date was 1-3 months

(overall=40.8%; residential care setting=42%;
community-based setting=40.1%) and 33.7% of
patients were initiated on an antipsychotic within 1
month (residential care setting = 31.4%; community-
based setting=35.2%) (p=0.85). Most patients
(overall =62.8%; residential care setting=61.2%;
community-based setting=63.8%; p=0.69) had
multiple episodes of agitation during the course of
their dementia. For most patients, the time from
the beginning of the first agitation episode to the
index date was less than 6 months (overall = 64.9%;
residential care setting=64.1%; community-based
setting = 65.4%; p <0.05).
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Table 2

Baseline patient characteristics at the index date among patients with agitation and dementia initiated
on an antipsychotic in residential care and community-based settings

All Patients
(N=801)

Characteristic

Residential Care
Setting (n=312)

Community-Based P
Setting (n=489)

Type of dementia, n (%)*
AD 665 (83.0)
Mixed dementia 135 (16.9)
Frontotemporal dementia 44 (5.5)
Otherf 3(0.4)

Time between first symptoms of 22.8+£20.8
dementia/AD and the index date (mo),
mean + SD
Unknown, n (%) 322 (40.2)
Severity of dementia/AD, n (%)
Mild 176 (22.0)
Moderate 517 (64.5)
Severe 90 (11.2)
Unknown 18 (2.2)
Criteria used to rate the severity of the
patient’s dementia/AD, n (%)i
Mini-Mental State Examination score 363 (46.4)
Clinical dementia rating scale 29 (3.7)
Other clinical evaluating method 29 (3.7)
No formal criteria used for rating 362 (46.2)
Severity of agitation, n (%)
Mild 201 (25.1)
Moderate 522 (65.2)
Severe 62 (7.7)
Unknown 16 (2.0)
Criteria used to rate the severity of the
agitation symptoms, n (%)1
NPI score 33 (4.2)
NPI-NH score 12 (1.5)
CMAI score 41 (5.2)
Other clinical evaluation’! 32 (4.1)
No formal criteria used for rating 667 (85.0)
Patient has an informal caregiver, n (%)
Yes 588 (73.4)
No 191 (23.8)
Unknown 22 (2.7)
Caregiver relationship, n (%)
Spouse 308 (52.4)
Sibling 47 (8.0)
Child 207 (35.2)
Friend 17 (2.9)
Other/unknown 9(1.5)

254 (81.4) 411 (84.0) 0.38
62 (19.9) 73 (14.9) 0.08
19 (6.1) 25(5.1) 0.67
3(1.0) 0(0.0) 0.11
2234209 23.0£20.7 0.75
134 (42.9) 188 (38.4) 0.23
<0.01%%
47 (15.1) 129 (26.4)
205 (65.7) 312 (63.8)
55 (17.6) 35(7.2)
5(1.6) 13 (2.7)
0.76
139 (45.3) 224 (47.1)
14 (4.6) 15(3.2)
11 (3.6) 18 (3.8)
143 (46.6) 219 (46.0)
<0.01%%
59 (18.9) 142 (29.0)
210 (67.3) 312 (63.8)
36 (11.5) 26 (5.3)
7(22) 9(1.8)
0.06
9 (3.0) 24 (5.0)
7(2.3) 5(1.0)
23(7.5) 18 (3.8)
13 (4.3) 19 (4.0)
253 (83.0) 414 (86.3)
<0.01%%
178 (57.1) 410 (83.8)
126 (40.4) 65 (13.3)
8(2.6) 14 (2.9)
<0.01%*
58 (32.6) 250 (61.0)
22 (12.4) 25 (6.1)
88 (49.4) 119 (29.0)
8(4.5) 9(2.2)
2(L.1) 7(1.7)

AD, Alzheimer’s disease; CMAI, Cohen-Mansfield Agitation Inventory; NPI, Neuropsychiatric Inventory; NPI-NH, Neu-
ropsychiatric Inventory-Nursing Home version; SD, standard deviation. *Categories are non-mutually exclusive. **Indicates
statistical significance at the 5% level. TOther reported types of dementia included Parkinson’s disease, Pick’s disease, and
alcohol induced. Evaluated among patients with known severity of dementia/AD. Other reported clinical evaluating methods
included Brief Interview for Mental Status (BIMS), Functional Assessment Staging Test (FAST), Montreal Cognitive Assess-
ment (MOCA), neuropsychiatric testing, Mini-Cog®, Saint Louis University Mental Status Examination (SLUMS) score,
and physician assessment. 1Evaluated among patients with known severity of agitation. fOther reported clinical evaluation
included physician assessment. T Evaluated among patients with an informal caregiver.

Treatment patterns

Table 4 presents the non-pharmacological and
pharmacological (antipsychotic) treatment patterns
among patients with dementia and agitation who
were initiated on an antipsychotic in residential
care and community-based settings. Most patients

did not receive formal non-pharmacological therapy
(i.e., sensory interventions, active therapy/structured
activities, complementary alternative medicine, or
psychological therapy) for their agitation symptoms
before initiation of antipsychotics (overall =60.0%;
residential care setting=51.9%; and community-
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Fig. 1. Neuropsychiatric symptoms at the index date for patients with agitation and dementia initiated on an antipsychotic in residential
care and community-based settings. A) Agitation descriptors leading to initiation of an antipsychotic. B) Other neuropsychiatric symptoms.
*Indicates statistical significance at the 5% level.

Table 3
Characteristics of agitation episodes among patients with agitation and dementia initiated on an antipsychotic in residential care and
community-based settings

Agitation All Patients Residential Care Community-Based P
Characteristic (N=2801) Setting (n=312) Setting (n=489)
Time from beginning of the 0.85

studied agitation episode to index
date, n (%)

Less than 1 month 270 (33.7) 98 (31.4) 172 (35.2)
1-3 months 327 (40.8) 131 (42.0) 196 (40.1)
4-6 months 128 (16.0) 55 (17.6) 73 (14.9)
7-12 months 24 (3.0) 9(2.9) 153.1)
More than 12 months 8 (1.0) 3(1.0) 5(1.0)
Unknown 44 (5.5) 16 (5.1) 28 (5.7)
Experienced multiple episodes of 0.69

agitation over the course of their
dementia, n (%)

Yes 503 (62.8) 191 (61.2) 312 (63.8)

No 230 (28.7) 95 (30.4) 135 (27.6)

Unknown 68 (8.5) 26 (8.3) 42 (8.6)
Time from beginning of the first <0.05%%*
agitation episode to index date,
n (%)

Less than 6 months 520 (64.9) 200 (64.1) 320 (65.4)

6-11 months 144 (18.0) 50 (16.0) 94 (19.2)

More than 12 months 51(6.4) 29 (9.3) 22 (4.5)

Unknown 86 (10.7) 33 (10.6) 53(10.8)

**Indicates statistical significance at the 5% level.
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Table 4
Non-pharmacological and pharmacological treatment patterns among patients with agitation and dementia initiated on an antipsychotic in
residential care and community-based settings

All Patients Residential Care Community-Based P
(N=801) Setting (n=312) Setting (n=489)

Non-pharmacological therapy for
agitation before index date
Use of non-pharmacological therapy, <0.01%*
n (%)

Yes 222 (27.7) 118 (37.8) 104 (21.3)

No 481 (60.0) 162 (51.9) 319 (65.2)

Unknown 98 (12.2) 32(10.3) 66 (13.5)
Duration of non-pharmacological <0.01%*
therapy, n (%)*

Less than 1 month 43 (19.4) 30 (25.4) 13 (12.5)

1-3 months 83 (37.4) 46 (39.0) 37 (35.6)

4-6 months 32 (14.4) 16 (13.6) 16 (15.4)

7-12 months 14 (6.3) 8(6.8) 6(5.8)

More than 12 months 8(3.6) 6(5.1) 2(1.9)

Ongoing 25 (11.3) 6(5.1) 19 (18.3)

Unknown 7(1.7) 6(5.1) 11 (10.6)
Type(s) of non-pharmacological therapy
used if applicable, n (%)* 1

Sensory interventions 116 (52.3) 71 (60.2) 45 (43.3) <0.01%*

Active therapy/structured activities 137 (61.7) 80 (67.8) 57 (54.8) <0.01%**

Complementary alternative medicine 39 (17.6) 27 (22.9) 12 (11.5) <0.01%%*

Psychological therapy 84 (37.8) 50 (42.4) 34 (32.7) <0.01%**

Other 1(0.5) 0(0.0) 1(1.0) <0.01%**
Antipsycheotic treatment for agitation
No. of different antipsychotic agents <0.05%%*
received, n (%)*

One 698 (87.1) 257 (82.4) 441 (90.2)

Two 72 (9.0) 37 (11.9) 35(7.2)

Three or more 31(3.9) 18 (5.8) 13 (2.7)
First antipsychotic agent received 0.73
among those who received 2 or more
antipsychotic agents, n (%)

Quetiapine 20 (19.4) 8 (14.5) 12 (25.0)

Haloperidol 17 (16.5) 10 (18.2) 7(14.6)

Risperidone 14 (13.6) 8 (14.5) 6 (12.5)

Aripiprazole 13 (12.6) 8(14.5) 5(10.4)

Olanzapine 6(5.8) 4(7.3) 24.2)

Ziprasidone 4 (3.9 3(5.5) 1.1

Other/unknown 29 (28.2) 14 (25.5) 15 (31.3)
Second antipsychotic agent received 0.21
among those who received 3 or more
antipsychotic agents, n (%)

Quetiapine 2(6.5) 0(0) 2 (15.4)

Haloperidol 2 (6.5) 1(5.6) 1(7.7)

Risperidone 309.7) 3(16.7) 0 (0)

Aripiprazole 2(6.5) 1(5.6) 1(7.7)

Olanzapine 309.7 3(16.7) 0 (0)

Ziprasidone 1(3.2) 1(5.6) 0(0)

Other/unknown 18 (58.1) 9 (50) 9(69.2)

SD, standard deviation. *Evaluated among patients using non-pharmacological therapy: sensory (e.g., music therapy, light therapy, pet
therapy, multisensory stimulation), active therapy/structured activities (e.g., dancing, exercise, art therapy, social interaction), complimentary
alternative medicine (e.g., aromatherapy, reflexology, massage), and psychological therapy (e.g., validation therapy, cognitive behavioral
therapy, relaxation training). **Indicates statistical significance at the 5% level. TCategories are non-mutually exclusive. { Number of different
antipsychotic agents received including the antipsychotic agent initiated on the index date. Of note, a patient may have received different
agents in combination (i.e., not necessarily over the course of separate lines of therapy). In addition, a patient may have received the same
agent more than once over the course of separate lines of therapy.
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Quetiapine
(N=282)

Risperidone
(N=160)

Olanzapine
(N=104) 12.7%

Aripiprazole
(N=102)

10.3%

Haloperidol
(N=65)

1.2%

Ziprasidone
(N=23)

Lurasidone
(N=14)

Clozapine
(N=11)

Percent of Patients Who Received Treatment

Pimavanserin
(N=9)

Other/Unknown
(N=31)

13.5%

14.3%

28.8%
39.3%

21.2%

19.2%

B Residential care setting (N=312)
Community-based setting (N=489)

0% 5% 10% 15%

25% 30% 35% 40% 45%

Percent

Fig. 2. Antipsychotic treatment received for the treatment of agitation related to dementia/Alzheimer’s disease among patients with agi-
tation and dementia initiated on an antipsychotic in residential care and community-based settings on the index date.* T. *Antipsychotic
agents received on the index date were statistically different between residential care and community-based setting at the 5% level. TOther
antipsychotic agents initiated on the index date included paliperidone (0.7%), olanzapine and fluoxetine (0.7%), aripiprazole lauroxil (0.6%),
asenapine (0.4%), brexpiprazole (0.4%), chlorpromazine (0.4%), cariprazine (0.2%), loxapine (0.1%), and pimozide (0.1%). The index

treatment was unknown for 1 patient (0.1%).

based setting =65.2%; p=0.01). Nearly all (87.1%)
patients had received a single antipsychotic agent for
the treatment of agitation as of their index date. A
smaller proportion of patients received 2 (9.0%) or 3
or more (3.9%) antipsychotic agents.

The most common antipsychotic treatments initi-
ated on the index date for the treatment of agitation
related to dementia/AD were quetiapine (35.2%),
risperidone (20.0%), and olanzapine (13.0%) (Fig. 2).

Antipsychotic discontinuation rates overall were
significantly higher among patients with dementia
and agitation in the residential care setting versus
the community-based setting (log rank, p<0.05).
However, there was no significant difference in
antipsychotic discontinuation rates at 30, 60, and 90
days (Fig. 3).

The most frequent reasons for discontinuation of
the antipsychotic treatment initiated on the index
date among patients (n=16) in the residential care
setting were insufficient response (62.5%) and dete-
rioration of patient’s quality of life (31.3%). In
contrast, among patients in the community-based set-
ting (n=11), non-severe adverse events (27.3%), and
deterioration of patient’s functional status (18.2%)
were the most frequent reasons for antipsychotic
discontinuation.

Thirty-five percent of patients experienced adverse
events after their index date and 82.7% experienced
an adverse event within the first 90 days following
the index date (data not shown). The most frequently
reported adverse events were sedation (13.2%), som-
nolence (10.5%), dizziness (8.7%), falls (7.7%), and
weight gain (6.1%).

Results remained similar in the sensitivity analy-
sis examining the subgroup of patients with dementia
of the Alzheimer’s type (665/801=283.0%) versus
patients with mixed, frontotemporal, or other demen-
tia (data not shown).

DISCUSSION

This study identified novel information from US
clinical practice regarding real-world treatment pat-
terns and clinical characteristics of patients with
agitation related to dementia who were treated with
antipsychotics in community-based and residential
care settings.

Non-pharmacological interventions, including
person-centered care, environmental adaptation,
caregiver training, and tailored activities, are cur-
rently recommended as first-line approaches before
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Discontinuation rate
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s 0 10 20 30 50 60 70 80 20
Days from index date to discontinuation
Residential care setting 305 304 302 301 208 206 203 0 Fa bl 290
Community-based setting 471 468 466 468 464 462 461 461 460
Patients at risk
N Patients with events Rate at day 30 95% CI Rate at day 60 95% CI Rate at day 90 95% CI
All patients 776 27 1.2% [0.4-1.9] 2.7% [1.6-3.8] 3.5% [2.2-4.8]
Residential care setting 305 16 1.3% [0-2.6] 3.9% [1.7-6.1] 5.2% [2.7-7.7]
Community-based setting 471 1" 1.1% [0.1-2] 1.9% [0.7-3.1] 2.3% [1-3.7]

Abbreviation: Cl = confidence interval.

Fig. 3. Antipsychotic discontinuation rate among patients with agitation and dementia initiated on an antipsychotic in residential care and

community-based settings.

pharmacological treatment for the management of
behavioral and psychological symptoms in AD [21,
22]. However, the current study suggests that these
recommendations may not be adequately followed in
real-world practice. Less than 30% of patients with
dementia received non-pharmacological therapy
for agitation symptoms before the index date,
as documented in medical charts. This figure is
consistent with a US retrospective review of the
medical records of 123 nursing home residents
that found that 41.9% of patients with dementia
and NPS, including agitation, did not receive any
non-pharmacological therapy, although over 90%
received a pharmacological treatment for their
NPS [31].

Overall, the use of non-pharmacological thera-
pies in the current study was low among both
care settings. This may be attributable to a lack
of training for physicians and caregivers, limited
resources, and limited access to specialized staff
to administer individualized person-centered inter-
ventions as well as a need for faster relief of
agitation symptoms to enhance patient and care-
giver safety. Non-pharmacological therapies were

used more frequently in residential care settings ver-
sus community-based settings. In residential care
settings, use of formal non-pharmacological thera-
pies was reported in approximately 40% of patients.
The use of formal non-pharmacological therapies was
particularly low among patients in community-based
settings, where fewer than 1 in 4 reportedly received
such treatments.

In a recent review article that included 74 stud-
ies examining non-pharmacological management of
behavioral symptoms in patients with dementia, most
interventions were shown to be implemented in res-
idential care facilities (n=63, 82%) as opposed to
the community (n=13, 17%) [32]. In residential
care settings, multiple healthcare professionals (e.g.,
physicians, nurses, psychologists) are typically
involved in a patient’s treatment [33]. In this setting,
there is probably greater access to training in use of
non-pharmacological treatment options to treat agi-
tation and more integration of non-pharmacological
therapy into the facilities’ treatment protocols than in
the community-based setting.

In the current study, most patients (87.1%) were
initiated on an antipsychotic for the first time at the
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index date. A numerically higher, but not statistically
significant, proportion of patients in residential care
settings continued to receive the index antipsychotic
for more than 90 days compared with patients in
community-based settings. This finding suggests that
efficacy and safety monitoring of antipsychotics may
be more active in the residential care setting than in
the community-based setting. We note that the overall
discontinuation rate of antipsychotics was signifi-
cantly higher in the residential care setting compared
with the community-based setting; however, when
limited to only individuals who discontinued antipsy-
chotics within 90 days after treatment initiation
(n=27), statistical significance was not reached.
Finally, while most patients in the study started and
were maintained on their index antipsychotic, some
patients historically received as many as 2 or more
antipsychotics for agitation, reinforcing the need for
new and effective treatments.

Among patients with dementia who were ini-
tiated on an antipsychotic, about 3 of 4 patients
were initiated within 3 months after the onset
of their studied agitation episode. While 62.8%
of patients experienced multiple agitation episodes
before initiation, nearly two thirds were initiated
on an antipsychotic treatment within 6 months
of their first agitation episode. Notably, alterna-
tive pharmacological treatments for agitation or
comorbid NPS [34, 35] were present at the index
date; these alternative treatments were given to less
than 1 in 4 patients who were treated with an
antidepressant and to less than 1 in 20 patients who
were treated with an antiepileptic or hypnotic in addi-
tion to the antipsychotic. It is nonetheless possible
that physicians prescribing antiepileptic drugs (e.g.,
gabapentin) for reasons such as the treatment of pain
or anxiety did not report use of these antiepilep-
tics. Accordingly, the use of antiepileptics could be
higher than reported in the current study. Further-
more, based on the rates of NPS (e.g., irritability,
anxiety, and insomnia) observed on the index date,
a more widespread use of psychotropic drugs would
have been expected, raising the broader question of
whether antipsychotics were initiated to treat other
NPS along with agitation [10].

Over 90% of patients initiated on an antipsychotic
in the current study were reported to have mild-to-
moderate symptoms of agitation. However, patients’
level of distress was not captured in this study;
therefore, it is conceivable that some patients with
mild-to-moderate symptoms may have experienced
a level of distress sufficient for clinicians to justify

the use of antipsychotics. The American Psychologi-
cal Association guidelines recommend quantitative
measurement to assess the type, frequency, sever-
ity, pattern, and timing of agitation symptoms [28].
However, in current study, 85% of patients were
not evaluated with standardized instruments for the
severity of their agitation symptoms. Lack of use of
standardized instruments such as the NPT or CMAI
rating scales may have resulted in inconsistent or
inaccurate evaluation of symptom severity for some
patients. Although rating scales can more accurately
define and measure NPS than clinical judgment alone,
itremains unclear whether routine use of rating scales
in real-world practice leads to improved outcomes.

Overall, the most common antipsychotic treat-
ments initiated on the index date for the treatment of
agitation were quetiapine, risperidone, and olanzap-
ine. However, haloperidol was used more frequently
in the residential care setting than in the community-
based setting (11.2% versus 6.1%, respectively).
Because of the risk profile of haloperidol [36], it
is somewhat surprising that>10% of patients in
the residential care setting were treated with this
drug, although higher use might be attributed to the
lower cost of haloperidol. Higher use of haloperidol
in residential care settings versus community-based
settings has been reported previously [37]. Que-
tiapine and aripiprazole were used more often
in community-based settings than in residential
care settings (quetiapine: 39.3% versus 28.8%,
respectively; aripiprazole: 14.3% versus 10.3%,
respectively). A possible explanation is that these
agents might be a more favorable treatment choice
in higher functioning patients. Aripiprazole and que-
tiapine might also be used for the treatment of
major depressive disorder in community-based set-
tings, although the rates of major depressive disorder
in the current study were low. Other studies have
reported higher use of quetiapine in the residential
care setting than in community-based settings [37,
38]. Further investigation is needed to understand the
precise reason for differences in the patterns of use
of these antipsychotics among community-based and
residential care settings.

In this real-world study, the clinical management
of agitation in patients with dementia is further
complicated by the presence of psychiatric and med-
ical comorbidities. The most frequent psychiatric
comorbidities were anxiety, depression, and insom-
nia. Patients in the current study were frequently
being treated for medical conditions such as hyper-
tension, hyperlipidemia, and diabetes. At the index
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date, antidementia, antihypertensive, lipid-lowering,
and antidepressant medications were the most fre-
quently used medications exclusive of antipsychotics.
Comorbid conditions and their associated treatments
among patients with agitation symptoms and demen-
tia require careful monitoring during antipsychotic
treatment.

Discrepancies between treatment guidelines and
clinical practice, in addition to a high prevalence
of psychiatric and medical comorbidities, were
observed in this chart analysis among dementia
patients with agitation. These issues coupled with
the absence of safe and effective FDA-approved
pharmacological treatments and the lack of guide-
line recommendations for the optimal sequence of
interventions (i.e., when to add or switch non-
pharmacological to or from non-pharmacological
therapy) adds to the challenge of optimally treating
agitation in patients with dementia.

Several ongoing clinical trials are currently eval-
uating the efficacy of various potential therapies for
the treatment of agitation related to dementia, includ-
ing serotonin reuptake inhibitors, cholinesterase
inhibitors, synthetic cannabinoids, glutamate recep-
tor modulators, and antipsychotics [39]. In light of the
unmet needs of patients with dementia and agitation,
these potential new therapies hold the promise of alle-
viating the burden of agitation symptoms on affected
patients, their caregivers, and society as a whole.

This study is subject to several limitations.
Information captured by the eCRF was limited
to information available in the patients’ medical
records held by the physicians participating in the
study. Therefore, information on health care services
received outside the physician’s care setting that were
not recorded in the medical chart was not captured,
including non-pharmacological therapies received in
aresidential care setting or adverse events for which
the patient sought care elsewhere. Similarly, medical
and psychiatric history may be incomplete if clini-
cal information before the patient’s first visit to the
responding physician was not recorded in the med-
ical chart. For example, time since first symptoms
of dementia was unknown for 40.2% of the sam-
ple, which could explain the discordance between the
high proportion of patients reported with moderate-
to-severe dementia and the relatively short time (less
than 2 years) reported since the onset of symptoms
of dementia. In addition, historical administration
of other psychotropic drugs either for comorbid
NPS such as depression or anxiety or for agitation
may have not been included. Furthermore, by study

design, patients switching to another antipsychotic
after the index date were not captured because the
index date was the date of the most recent initiation
of an antipsychotic, and no information on titration or
dose reduction was collected. The population in this
study is younger than what might be expected of a
dementia cohort. But this was a population of patients
treated with antipsychotics, which could also explain
why patients are relatively young (mean age: 73.6
years) for a dementia cohort. Finally, recruitment for
this online panel-based chart review was dependent
on voluntary participation of physicians who selected
eligible charts; although physicians were instructed
to randomly select patients who met the inclusion
criteria, selection bias may exist, and the sample may
not be representative of the overall population with
AD taking antipsychotics for the management of their
agitation symptoms.

Conclusions

This real-world analysis provides novel informa-
tion regarding US treatment patterns and clinical
characteristics of patients with agitation related to
dementia who were treated with antipsychotics in
residential care and community-based settings. Of
patients with agitation who were initiated on an
antipsychotic, most were initiated within 3 months
after the onset of their studied agitation episode,
with many experiencing multiple agitation episodes
before initiation. Most patients were initiated
on an antipsychotic after multiple episodes of
agitation and largely without initial non-
pharmacological therapy, suggesting that current
treatment guideline recommendations for first-line
non-pharmacological intervention may not be
adequately followed in clinical practice. This study
helps to fill a gap in the current understanding of
the burden of agitation in dementia. Effectively
understanding the clinical burden and treatment
patterns among dementia patients with agitation is
imperative for effective disease management.
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