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Dementia is characterized by a significant 
decline in one of several cognitive domains 
such as memory, language and executive 

function, affecting independence and representing a 
significant deterioration from a previous level of 
functioning (1). Alzheimer’s Disease (AD) represents the 
most common form of dementia and contributes up to 
70% of the almost 50 million dementia cases worldwide, a 
number that is projected to double in 20 years (2).          

One or more behavioral and psychological symptoms 
of dementia (BPSD), also known as neuropsychiatric 
symptoms (NPS), including anxiety, depression, apathy, 
agitation and psychosis, occur in almost all dementia 
cases (3), and are associated with decreased functioning, 
increased caregiver burden, earlier care facility 
placement, faster disease progression and increased risk 
of death (4).

Agitation is one of the most challenging behavioral 
symptoms and is associated with a higher risk of 
institutionalization when compared to other BPSD (5), 
and a substantial economic burden (6).  

Until recently, agitation in dementia was poorly 
defined and applied to heterogeneous patient 
populations. In 2015, an international group of experts 
under the auspices of the International Psychogeriatric 
Association (IPA) published a provisional consensus 
definition of agitation in patients with dementia 
(presented in table 1) to enhance communication 
regarding this condition and facilitate research in the 
field (7). 

Despite its ubiquity in dementia, agitation is the 
clinical manifestation of disturbances in specific 
neuronal networks/circuits, which may vary according 
to the underlying etiology of dementia (8). A focus on 
agitation in AD subjects could result in the development 
of appropriately targeted pharmacotherapy, facilitate 
interpretation of clinical trial results and provide a clearer 
platform for regulatory decisions.  

Most clinicians and guidelines recommend non-
pharmacological interventions initially for the treatment 
of agitation in AD. These include reality orientation, 
behavioral management, environmental modification, 
cognitive stimulation, physical exercise and music (9).  
In addition, alternative treatments such as massage, 
aromatherapy and animal assisted-therapy have shown 
some benefit. When non-pharmacological approaches 
fail pharmacological interventions are frequently 
sought. While there are several approved medications 
for cognitive symptoms in AD, no pharmacological 
treatment has yet been approved for agitation in AD.

In daily practice, clinicians attempt to fill this gap 
with off-label prescription of psychotropic drugs 
with concomitant limitations of efficacy, safety and 
tolerability. The prescribing of antipsychotics, especially 
in long-term care settings, is controversial and has been 
criticized.  As a result, efforts have been taken in the 
United States (US) and the European Union (EU) to 
curb the use of antipsychotics in these settings (10).  
Notwithstanding their modest and variable efficacy in 
clinical trials of AD agitation (11, 12), antipsychotics 
are prescribed despite being associated with increased 
mortality (resulting in the issuance of a boxed warning 
regarding their use in patients with dementia) (13, 
14), an  increased rate of cerebrovascular accidents, 
accelerated cognitive decline, gait disturbances, sedation 
and parkinsonism (12, 15, 16). A recent meta analysis 
describes the trade-off between efficacy and safety of 
widely-used atypical antipsychotics in the treatment of 
behavioral and psychological symptoms of dementia 
(17). Similarly, benzodiazepine use may further impair 
cognition and adversely affect balance, thereby increasing 
the risk of falls (18, 19).  Antidepressant drugs such as 
selective serotonergic reuptake inhibitors (SSRIs), widely 
used clinically, have shown limited efficacy in agitation 
studies. The CitAD trial found citalopram reduced 
agitation in patients with AD but was associated with 
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worsening cognition and prolonged QTc interval. The 
most efficacious 30 mg dose was also higher than the 
20 mg ceiling dose recommended for use in the elderly 
by the US Food and Drug Administration (FDA) (20).  
Regulators in the US and EU have thus encouraged the 
development of drug therapies addressing the unmet 
medical need to treat agitation in AD. 

Appropriately designed clinical trials are required to 
ultimately fulfill this purpose.   

Objectives 

This paper is a product of the International Society 
for CNS Clinical Trials and Methodology (ISCTM), a 
multidisciplinary organization composed of persons in 
academia, industry, government, policy-making, and the 
public.

The goal of ISCTM is to develop a consensus 
amongst experts on a roadmap for optimal clinical trial 
methodology that may garner regulatory approval, and 
that can take the pharmacologic properties of different 
drug candidates into account. This paper summarizes 
the clinical development experience to date and the 
main learnings from past clinical trials. Commonly used 
assessment scales and promising biomarkers of agitation 
in AD are then reviewed. Current US and EU regulatory 
perspectives on trial methodology for agitation in 
AD are also discussed. Finally, the ISCTM proposes 
recommendations for future study designs in this field.

Clinical Development Experience to date

Double-blind, randomized, placebo-controlled studies 
of pharmacotherapies for agitation in dementia date 
back to the 1990s (21). Despite many failures, these 
studies brought increased awareness of major safety 
and tolerability limitations associated with the use of 
psychotropics, especially antipsychotics, in the elderly. 

Successful drug development in the area has been 
challenged by the fluctuating and variable course of 
agitation symptoms as AD progresses. The patient 
population is relatively heterogenous in terms of 
cognitive impairment, functionality and behavioral 
symptoms throughout different stages of the disease 
(22). Furthermore, up until the recent development 
of a consensus definition of agitation in patients with 
cognitive impairment (7), the lack of a universally 
recognized definition made diagnosis and the conduct 
of clinical trials difficult. Care facility placement criteria 
also differed across trials which included a heterogeneous 
population of inpatients, nursing home patients and 
community-dwellers, complicating interpretation of 
outcomes. 

More recently, there has been widespread adoption of 
the IPA provisional definition of agitation for diagnostic 
purposes. While most studies use the Mini-Mental State 
Examination (MMSE) to define AD severity, there is 
great variability in the inclusion of patients with mild, 
moderate and severe cognitive impairment across 
research trials. While it is an open question whether 
treatment approaches for agitation will vary across 
dementia severity, investigators should consider the 
option of stratifying randomization or performing 
subgroup analyses by dementia severity.

Table 1. Consensus Provisional Definition of Agitation in Cognitive Disorders 
A. The patient meets criteria for a cognitive impairment or dementia syndrome (e.g. AD, FTD, DLB, vascular dementia, other 

dementias, a pre-dementia cognitive impairment syndrome such as mild cognitive impairment or other cognitive disorder).
B. The patient exhibits at least one of the following behaviors that are associated with observed or inferred evidence of emotional 

distress (e.g. rapid changes in mood, irritability, outbursts). The behavior has been persistent or frequently recurrent for a 
minimum of two weeks and represents a change from the patient’s usual behavior.

   a. Excessive motor activity (examples include: pacing, rocking, gesturing, pointing fingers, restlessness, performing repetitious 
mannerisms).

   b. Verbal aggression (e.g. yelling, speaking in an excessively loud voice, using profanity, screaming, shouting).
   c. Physical aggression (e.g. grabbing, shoving, pushing, resisting, hitting others, kicking objects or people, scratching, biting, 

throwing objects, hitting self, slamming doors, tearing things, and destroying property).
C. Behaviors are severe enough to produce excess disability, which in the clinician’s opinion is beyond that due to the cognitive 

impairment and including at least one of the following:
   a. Significant impairment in interpersonal relationships.
   b. Significant impairment in other aspects of social functioning.
   c. Significant impairment in ability to perform or participate in daily living activities.
D. While co-morbid conditions may be present, the agitation is not attributable solely to another psychiatric disorder, suboptimal 

care conditions, medical condition, or the physiological effects of a substance.
Cummings J, Mintzer J, Brodaty H, Sano M, Banerjee S, Devanand DP, et al. Agitation in cognitive disorders: International Psychogeriatric Association provisional 
consensus clinical and research definition. Int Psychogeriatr. 2015;27(1):7-17. Table 1, Consensus provisional definition of agitation in cognitive disorders; p. 9.
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Moreover, a recent review (23) found that treatment 
duration in published trials varies widely from 10 
days to 12 months with a recent trend towards shorter 
trials. Shorter durations are theoretically preferred 
to limit elderly exposure to an investigational agent 
or even to placebo. A longer duration of assessment 
may be required to truly determine the benefit-risk 
profile of any pharmacological agent. Longer duration 
can be associated with loss of effect perhaps because 
of variability of symptoms over time. However, if an 
anti-agitation medicine could be used infrequently or 
occasionally to gain prompt control of an acute period 
of agitation, shorter durations of clinical testing may 
be appropriate.  Shorter trials may be one solution but 
an alternate design might incorporate intermittent, 
as-needed treatment over a longer period of time. There is 
virtually no evidence to date to inform a choice to repeat 
or restart treatment at a later time.

Clinical trial methodologies in AD agitation also 
greatly differ in the extent to which use of concomitant 
psychiatric medications are permitted. Understandably, 
patients and caregivers are often wary of participation in 
a trial that necessitates washing out existing medications 
that may be providing some clinical benefit. When 
concomitant external medications are kept throughout a 
trial, researchers must carefully consider their effect on 
potential signal detection as well as safety and tolerability 
concerns due to combined medications in the elderly. 
Expert research groups have previously addressed the 
scientific and operational challenges related to designing 
clinical trials for agitation in dementia, with the aim of 
identifying better outcome measures (24, 25).

Assessment Scales for Agitation in AD

There is no standardized tool to assess agitation 
severity in clinical trials. Common instruments often and 
recently used include the Neuropsychiatric Inventory (26)
and the Cohen-Mansfield Agitation Inventory (CMAI) 
(27).  

The role of caregivers has also gained increasing 
attention and importance in observing clinical change 
in patients and determining outcomes in clinical trials. 
Proxy reporting bias can be an issue but caregiver report 
may be the only alternative given the clear challenges of 
interviewing a patient with AD who has both cognitive 
impairment and clinically important symptoms of 
agitation. Given the possible reporting bias associated 
with caregiver reports, an observational objective 
measure of the CMAI (CMAI-O) was recently developed 
and validated to be administered by a blinded researcher 
(28). Caregivers represent those who know their relative 
best and despite potential bias will be more keenly aware 
of changes in personality from their premorbid status. 
Accurate reporting can be improved with caregiver 
education regarding the signs and symptoms of agitation 
coupled with professional clinician oversight. Optimal 

scales as discussed below would ideally incorporate 
assessment from both caregiver and clinician. 

The NPI has been widely used in clinical studies and 
originally included 10 sub-domains, including one for 
Agitation/Aggression (NPI-AA).  Further more specific 
questions are asked within each NPI subdomain if a 
caregiver/informant answers positively to the screening 
question (29). The sensitivity to change of the NPI has 
been debated. While it is not a continuous measure, it is 
common to assess the NPI using metric models which 
treat outcomes as continuous measures.  However, since 
these measures lack certain possible values it is advisable 
to instead treat them as ordinal variables. Failure to 
properly adjust for the type of data being measured 
can increase false alarms and reduce statistical power 
(30). The NPI is likely more sensitive to change at the 
higher end of the scale. It is a limitation of the scale but 
fortunately is likely more sensitive at more clinically 
relevant scores.

The NPI-Q is an abbreviated version of the NPI which 
only includes screening questions, to facilitate its use 
in a clinical environment (31). More recently, a revised 
version of the NPI, the NPI-Clinician rating scale (NPI-C), 
which separates out agitation and aggression as separate 
domains, has been developed. It includes expanded 
domains and items, and a clinician-rating methodology 
(32). The agitation scale of the NPI was found to be 
highly correlated with the aggressiveness scale of the 
Behavioral Pathology in Alzheimer’s disease (BEHAVE-
AD) (33), suggesting that these scales are capturing 
similar information.  Given the fact that the NPI covers 
10 domains that frequently overlap, there have been 
several efforts to develop subscales using composites 
of domains.  For instance, Trepacz et al. (34), used a 
composite of four NPI domains (Agitation/Aggression, 
Disinhibition, Irritability, and Aberrant Motor Behavior) 
to measure agitation/aggression.  However, a systematic 
review that adopted factor analyses of the NPI to describe 
agitation found low concordance between the studies. 
Furthermore, no study replicated the same cluster 
composition as the other (35). 

From a regulatory perspective, it has been suggested 
that the NPI-AA may not align precisely with the 
IPA definition of agitation. Several limitations have 
been highlighted regarding the ability of the scale to 
adequately measure change in agitation in clinical trials. 
The instrument combines agitation and aggression, 
into a single score. Some stress that these behaviors are 
clinically distinct and should be measured separately. A 
decrease in the NPI-AA score over time may not convey 
whether agitation or aggression has improved or whether 
the severity or frequency of the symptoms has improved. 
However, the FDA has advised use of the NPI-C distinct 
domains of Agitation and Aggression as they include 
more items to improve ratings in milder and more 
severe symptoms and use clinician ratings as scores that 
incorporate data from patient and caregiver ratings with 
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clinician judgment. In addition, they produce domain 
scores that encompass clinician’s ratings on all items from 
each domain.

The BEHAVE-AD is mostly of historic interest and 
includes an aggressiveness component which measures 
symptoms of verbal outbursts, physical threats and 
violence, and agitation (non-verbal anger, negativity) 
(36).  The BEHAVE-AD assesses 25 items on a four-point 
severity scale based on caregiver reports covering the 
past two weeks. Because caregiver report may introduce 
bias, the Empirical Behavioral Pathology in Alzheimer’s 
Disease (E-BEHAVE-AD) clinician-rating scale was 
developed utilizing input from caregiver and patient 
interview and allowing clinicians to make a clinical 
judgment. Correlation between the scales was 0.51, with 
high inter-rater reliability seen among clinicians (37). 

The CMAI is a 29-item caregiver-rating questionnaire 
(38). While historically developed for use in nursing 
homes, it has also been used outside this setting. This 
scale addresses the frequency of occurrence of symptoms 
across three categories: aggressive, physically non-
aggressive, and verbally-agitated behaviors (27).

Physically-aggressive behaviors were less frequently 
seen than physically non-aggressive or verbally-agitated 
behaviors (39), but physically-aggressive behaviors 
were deemed more disruptive when they occurred (40).  
Reduction in the more severe and disruptive symptoms 
of agitation are of particular clinical importance. To 
what extent these domains are independent or clinically 
meaningful standalone entities in terms of treatment 
outcomes remains to be determined (41). There 
has been a recent trend towards using the CMAI as a 
primary endpoint in clinical trials, with the agreement 
of regulators. The CMAI demonstrated high internal 
consistency but only moderate interrater reliability 
(42) and showed good test-retest reliability over a one-
month period (39).  The CMAI was correlated with the 
BEHAVE-AD in a study of residents of a long-term 
care facility (42).  Studies using multiple instruments 
for assessing the efficacy of interventions for agitation 
typically lead to similar findings, but may be divergent 
from other change measures such as the Clinical Global 
Impression (CGI) (43). For example, the CMAI and 
NPI both showed statistically significant improvement 
with electroconvulsive therapy for treating agitation in 
dementia, but the CGI showed only slight changes (44). 
In the CitAD study, citalopram was effective for treating 
agitation in AD as demonstrated by the CMAI, however 
efficacy was not evidenced by the NPI-Agitation subscale, 
suggesting that the NPI subscale may be less sensitive 
to detecting statistically significant changes in agitation 
as compared to the CMAI (20). Agitation as a primary 
outcome may also be distinguished from psychosis. For 
instance, a recently published phase II study investigating 
pimavanserin for psychosis in AD reported statistically 
significant improvement in the NPI-nursing home 
psychosis subscale (delusions + hallucinations composite) 

but not in the NPI-nursing home Agitation/Aggression 
or CMAI (45). 

Biomarkers for Agitation Associated with AD

A unique challenge for the development and use 
of diagnostic and response based biomarkers is their 
validation. Finding biomarkers has been challenging 
and the near-term likelihood of success is remote. There 
are none of the large scale genetic studies conducted 
that would be needed for an accurate genetic marker. 
Biomarker qualification is also a difficult regulatory 
process that has additional requirements beyond what is 
typically addressed in the scientific literature (46). There 
are currently no qualified biomarkers for the central 
nervous system listed by the FDA (47). The Biomarkers, 
EndpointS, and other Tools (BEST) Resource broadens 
the definition of biomarkers beyond the measurement 
of analytes in a biological matrix, encompassing other 
technologies such as sensors to evaluate movement 
patterns or electrophysiological measures (48).  In 
2011, the European Medicines Agency (EMA) qualified 
amyloid beta 1-42 and total-tau; positron-emission-
tomography (PET) amyloid imaging (positive / negative) 
and low hippocampal volume (atrophy) as biomarkers 
for the purpose of enriching clinical trial populations in 
the early stages of AD, however no specific association 
with agitation or BPSD was described at that time (49). 

Cerebrospinal fluid (CSF) biomarkers

Bloniecki et al. showed a statistically significant 
correlation between CMAI agitation scores and elevated 
CSF total and phosphorylated tau levels, but not 
Aβ42 levels in patients with AD (50). These findings 
are controversial as Skogseth and colleagues found 
no correlation between these CSF biomarkers in AD 
patients and agitation combined with delusions and 
hallucinations on the NPI (51). In another study, a weak 
but highly significant negative correlation was found 
between CSF Aβ42 levels and aggressiveness on the 
BEHAVE-AD, but not with agitation as measured by the 
CMAI in patients with AD (52).

Moreover,  no correlations were found between the 
CMAI and CSF cytokine (IL-6, 10 and sIL-1RII) levels (53). 

Plasma biomarkers

Plasma levels of clusterin, a protein associated with 
apoptosis and clearance of cellular debris that binds 
to misfolded amyloid protein, and specifically the 
plasma/platelet clusterin ratio, appear promising (54-
57). Furthermore, in a longitudinal 2-year study, baseline 
high plasma Aβ42/ Aβ40 ratio significantly predicted the 
increase in aggression/agitation scores measured by the 
NPI, in ApoE4 carriers (57). 
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Imaging biomarkers 

Structural neuroimaging

Agitation measured by the NPI was significantly 
correlated with posterior cerebral atrophy, particularly in 
the right hemisphere (58, 59), atrophy of the frontal (60), 
and the limbic (60, 61) structures, and higher temporal 
white matter hyperintensities (WMH) scores (59) on the 
magnetic resonance imaging (MRI) of patients with AD. 
These findings align with previous post-mortem autopsy 
evidence showing a correlation between agitation 
measured by the NPI and higher neurofibrillary tangles 
(NFT) density in bilateral orbito-frontal cortices and the 
anterior cingulate cortex (ACC) (62). 

Functional neuroimaging

Single-photon emission computed tomographic 
(SPECT) scans measuring cerebral blood flow have 
demonstrated that hypoperfusion of the middle region 
of the right temporal gyrus significantly predicted the 
severity of aggression in patients with AD, as measured 
by the BEHAVE-AD Aggressiveness subscale (63). 

Sultzer and colleagues demonstrated a correlation 
between measures of agitation/disinhibition on the 
neurobehavioral rating scale (NRS) and hypometabolism 
in bilateral frontal and temporal lobes on [18F] 
fluorodeoxyglucose (FDG) positron emission tomography 
(PET) (64). Additionally, compared to both young 
and older healthy controls, patients with mild AD 
and agitation (measured by the NPI) had significantly 
increased left amygdala activation to familiar neutral 
(non-emotional) stimuli on functional MRI studies (65). 

In a magnetic resonance spectroscopy (MRS) study 
of patients with AD, agitation scores (by CMAI) were 
shown to correlate negatively with the N-acetylaspartate–
to-creatine (NAA/Cr) ratio over the left posterior 
cingulate gyrus. NAA/Cr is a measure of metabolic state 
and neuronal density (66).

 
Novel biomarkers

Sensors

In a recent review, actigraphy shows evidence of 
correlation with incidence of agitation and aggression; 
however, multimodal sensing has not been fully 
evaluated for this purpose (67). Deep machine learning 
algorithms in development may well result in significant 
strides in the use of multimodal sensing technologies as 
objective measures of agitation and provide evidence of 
treatment effects.

Biomarkers of the neurotransmitter systems 

Neurochemical markers and genetic polymorphisms of 
the neurotransmitter system have been gaining attention 
in the field of neuropsychiatric disorders; and are 
interesting as potential diagnostic, prognostic, predictive, 
and/or monitoring markers of agitation in AD. Measures 
of serotonin dysfunction, including receptor and 
transporter polymorphisms, and low central activity also 
have potential for better understanding NPS mechanisms 
(68). 

A Regulatory History

Regulator views on the appropriateness of agitation 
in AD as a legitimate target for drug development have 
significantly evolved during the last 20 years.  In March 
2000, the FDA raised the issue of agitation being an ill-
defined syndrome which cannot be endorsed as a distinct 
development indication, as it may yield artificially 
narrow labeling claims and inadequate drug use (69, 
70).  However, following the recognition by the broad 
scientific community of agitation as a distinct, clinically 
identifiable syndrome (7), the US FDA (71), the EU-EMA 
(72-74), and the Japan Pharmaceuticals and Medical 
Devices Agency-PMDA (75) currently acknowledge 
agitation in AD as a prevalent and serious condition with 
a valid pressing need for treatment development.  

There exist  regulatory processes,  including 
breakthrough designation and PRIME, whereby 
commitment has been demonstrated on the part 
of regulators to expedite development and review of 
candidate investigational products within areas 
of significant unmet need, including this one. This 
is evidenced in the US by a host of recent Fast Track 
Designation grants for various new chemical entities, 
such as: TNX-102 SL (cyclobenzaprine HCl; July 2018), 
AXS-05 (dextromethorphan/bupropion modulated 
delivery tablet); May 2017) (76), AVP-786 (deuterated-
dextromethorphan and quinidine; November 2015) (77), 
and ELND005 (scyllo-inositol; July 2013) (78).  For other 
regulatory jurisdictions, formal guidelines exist (e.g., 
EMA AD guideline, 2018) attesting to their interest in 
agitation as a target for drug development.

Generally, regulators recommend that late stage 
confirmatory studies conducted to support New 
Drug Application (NDA) or Marketing Authorization 
Application (MAA) submission in agitation in AD 
include patients diagnosed with probable AD with 
persistent symptoms of agitation treated in a randomized, 
double-blind, placebo-controlled fashion comparing 
safety and efficacy of the investigational agent versus 
placebo (71, 72).  In line with the International Council 
for Harmonization of Technical Requirements for 
Registration of Pharmaceuticals for Human Use (ICH) 
E1 guidelines (79), a one-year open label extension 
safety and tolerability study with at least 100 patients 
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evaluated should be conducted in case chronic use of 
the investigational agent is foreseen. The duration of the 
open label extension studies depends on the safety data 
and the expected safety profile of the drug in the AD 
population. 

Several assessment tools for agitation are used 
clinically and in research, including the CMAI, NPI, 
NPI-C and BEHAVE-AD (71-75).  Of these currently only 
the CMAI and the NPI-C appear to have been accepted 
as meeting regulatory requirements for study endpoints 
which could support regulatory approval. There is 
also a general agreement that key secondary outcome 
measures should target a separate domain (i.e.  measures 
of functional capacity or caregiver distress), rather than 
replicating the key symptom domain assessed by the 
primary measure (80). 

Furthermore, the registration landscape is evolving 
to include the utilization of novel digital endpoints and 
clinical outcome assessments (such as clinical, caregiver 
and patient functional outcome measures).  It is generally 
agreed among regulators that endpoints should be 
patient-focused in that one should consider functioning 
in daily activities as well as symptom severity alone as 
meaningful outcomes.  The applicability of these nascent 
programs should be considered for drug developers 
interested in entering this space with early engagement 
with global health authorities.

It is important that sponsors engage regulators early 
and often within the development process (ideally, prior 
to first-in-human study initiation and especially prior to 
commencing pivotal trials intended to support marketing 
applications) to gain alignment on study design elements 
to support registration. Such interactions allow sponsors 
the opportunity to further understand regulators’ 
thinking and to work collaboratively to identify the 
best path forward for a specific investigational product 
development program.

Design for Future Trials of Agitation in AD: 
Recommendations of the ISCTM Working 
Group

Study Population

An appropriately broad yet representative study 
population of AD patients with agitation as defined 
by the IPA consensus definition should be enrolled. 
The study population should approximate the patient 
population that would ultimately be prescribed any 
approved medication, and should be clearly defined by 
inclusion and exclusion criteria. Consideration must be 
given to the stage of dementia (mild/moderate/severe), 
severity of agitation/aggression, the heterogeneity of 
presentation of agitation symptoms across multiple 
domains and the care settings (community-dwellers/
inpatients/nursing home patients). In addition to 

pooled analyses, patient stratification and clustering 
analyses for subgroup identification (taking into account 
the aforementioned parameters) are necessary for 
a more accurate evaluation of outcomes of potential 
interventions.

 
Duration and set-up of trials

The duration of a trial largely depends on the intended 
use of the drug (eg. frequency and chronicity) and how 
long it may take the drug to elicit an effect. Efficacy trials 
are generally not longer than 12 weeks, including the 
titration period (if needed). For acute indications, a rapid 
onset of action needs to be demonstrated. For prevention 
or treatment of agitation over weeks to months, 
the length of the trial would need to be appropriate 
to evaluate the risk-benefit of longer term use. Efforts 
should generally be made to reduce the time required for 
elderly subjects to be exposed to investigational agents or 
placebo/controls in clinical trials.

Recommended assessment tools and endpoints

Assessment tools need to account for the perspectives 
of the patient, caregiver and clinician for a holisitic and 
reliable determination of treatment response. This will 
require educating and training caregivers to provide 
well-informed and objective assessments. Validated 
mobile data collection and evaluation tools have recently 
emerged as reliable markers for patient status and 
treatment effects; their use is thus encouraged in clinical 
studies.  In this regard a recent paper reported activity 
counts (measured by wrist actigraphy) as being well 
correlated with agitation rating scales in a nursing home 
demented population (81, 82).

Primary endpoints 

Change from baseline in the score on at least one 
widely used and validated clinician-rated assessment tool 
such as the NPI-C or CMAI should be used as a primary 
endpoint in a regulatory trial. The CMAI seems to be the 
most appropriate tool as it is the most consistent with the 
symptoms comprised in the IPA agitation definition. 

Secondary endpoints 

They should assess aspects of the drug effects that 
are unrelated to the primary symptoms of the disease. 
Examples include changes in the Clinical Global 
Impression Severity scale (CGI-S) that reflects the 
patient’s overall improvement during the trial. Scales 
measuring the impact of the intervention on caregiver 
distress can also be incorporated, and a caregiver global 
impression scale is of great clinical importance given 
that the caregiver is presumably the one who spends 

JPAD  - Volume 7, Number 4, 2020



280

the most time with the patient. It is essential however, 
in the opinion of this group and regulators, that any 
intervention first and foremost ameliorate symptoms for 
the patient independent of measures of caregiver distress.

Exploratory endpoints
 

Collection of real-time data on agitation symptoms 
from both patients (e.g. actigraphy) or near real-
time data from caregivers (e.g. through smart phone 
diary applications) may augment or replace exisitng 
retrospective rating scales. Exploratory endpoints that 
involve such technologies are encouraged. 

Concomitant Treatment

Concomitant  use  o f  cognit ive  enhancers 
(cholinesterase inhibitors and/or memantine)

This practice is generally acceptable in this population, 
provided there are no significant drug-drug interactions 
and a period of dosing stability is achieved, often two or 
three months, prior to enrollment. It may be important 
to stratify the patient population by concomitant 
centrally-acting medications (cognitive enhancers and 
other psychotropics [see below]) to further delineate 
observed treatment effects and safety findings. The data 
on whether cognitive enhancers have efficacy against 
agitation in AD are quite mixed and often null, and thus 
the effect size seems small at best, so allowing the use of 
cognitive enhancers is not likely to markedly bias trial 
results.

Concomitant use of other psychotropics
 

Use of other psychotropics, such as antipsychotics, 
antidepressants or benzodiazepines, may confound 
the evaluation of beneficial effects of a novel 
agitation treatment. Additionally, the mechanisms 
of action of investigational agents may require 
that certain medications are prohibited not only to 
isolate any potential efficacy signal but also to avoid 
overstimulation of shared neurobiological pathways. 
However, we recommend allowing inclusion of stable 
doses of carefully selected psychotropics when clinically 
indicated, provided they do not significantly interfere 
with safety or the interpretation of study results. 
Judicious allowance of a rescue medication, such as low 
doses of lorazepam, may also be required in clinical trials 
with this population. Use of concomitant medication and 
rescue interventions may be addressed in the statistical 
analysis (83). 

Disclosures to participants

Provide basic information on dealing with agitation 
equally to all participants and their caregivers in 
these studies. Any social and behavioral treatments 
or approaches that were initiated a reasonable time 
period (e.g. 4 weeks) prior to randomization can be 
continued at the same frequency. Allowance of initiation 
of psychosocial or cognitive behavior therapy after 
enrollment should be carefully considered as it may 
interfere with the trial objectives and interpretation of 
results. 

Reduction of placebo response and treatment 
non-adherence

As in many areas of  research,  part icularly 
neuropsychiatric  research,  non-adherence and 
placebo response challenge the interpretation of 
results. Educating caregivers, tempering expectations, 
checking for duplicate subjects, assessing pharmaco-
kinetic adherence levels, considering technology-based 
interventions to enhance adherence, particularly in phase 
II trials, may provide valuable insights and help mitigate 
the effects of these confounders on the study analyses.  
Utilization of independent external patient adjudication 
techniques to ensure the enrollment of patients with 
a correct diagnosis and appropriate level of symptom 
severity can also be invaluable. Regulators should be 
involved early in the course of development if novel 
designs such as the Sequential Parallel Comparison 
Design (SPCD) or placebo lead-in are intended to be 
included in the confirmatory program.

Biomarkers
 

Research correlating biomarkers and agitation in AD 
is scarce. Published studies are underpowered by their 
small sample size and the heterogeneity of instruments 
used to assess for agitation, in this heterogeneous 
population. No CSF, plasma or imaging biomarker can 
be recommended yet to be used in future clinical trials. 
A greater collaboration in the ‘preclinical space’ between 
the researchers, sponsors and regulators is encouraged 
to overcome the considerable challenges associated 
with biomarker validation. Exploratory measurement 
of more than one biomarker in a study, i.e., imaging 
modality plus tau, and/or inflammatory markers and 
or neurochemical measures is also encouraged to detect 
‘convergent’ signals and help guide future research and 
knowledge. 
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Conclusion

ISCTM is  a  mult i -discipl inary independent 
organization, devoted to promoting advances that 
address strategic clinical, regulatory, methodological 
and policy challenges that arise in the development and 
use of CNS therapeutic agents.  This ISCTM working 
group on agitation in Alzheimer’s Disease sought input, 
opinion and expertise from a broad range of individuals 
from academia, industry, clinical and regulatory 
agencies to best inform consensus recommendations. 
These recommendations intend to support the design of 
clinical development programs aimed at finding safe and 
effective treatments for the millions of individuals living 
with agitation associated with Alzheimer’s disease.
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