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Current status and needs
• We need to detect more precisely 

individuals with preclinical and 
prodromal AD

• Research on disease modifying 
therapies has intensified this need

Khan 2018



We have a cognocentric model of dementia
• Start with AD – cognitive (memory) and functional loss
• Mild Cognitive Impairment (prodromal AD in some)

• A transitional state between normal aging and dementia
• Cognitive decline but essentially normal function

• Subjective Cognitive Decline (preclinical AD in some)
• Subjective cognitive symptoms absent objective findings

• Normal Cognition (preclinical AD in some)

Every step further away from AD is associated with less signal and more noise

Can we leverage behaviour, like depression, for 
example to improve AD detection?



Well that didn’t quite work out. But depression is in all the prediction 
models. What are we doing wrong?



Maybe a cross-sectional 
measurement isn’t good enough

N= ~56,000 patients (27,948 matched pairs)

History of mood disorder associated with a higher 
likelihood of developing AD (OR=1.17) in the 5-year 
but not the 10-year window

Some of the mood syndromes were likely 
misdiagnosed AD

Studies like this suggest that the later in life the emergence
of psychiatric symptomatology, the more likely these 
symptoms represent the beginnings of a neurodegenerative 
process



Neuropsychiatric symptoms: core AD features

Earlier presence of NPS in NC who 
went on to develop a CDR>0 59% developed NPS before a cognitive 

diagnosis including 30% of those who 
developed Alzheimer disease



Mild Behavioral Impairment (MBI): rationale
• Describe later onset NPS as a 

preclinical / prodromal syndrome of 
all dementias, and not just bvFTD, 
with clear operationalized criteria

• Explicitly define relationship 
between MBI and MCI (not 
competing constructs)

• Standardize the assessment to help 
define and identify early the target 
population

• Develop novel treatments based on 
these targets

• Change in behavior or personality with 
emergence ≥ age 50 and persistence for 
≥6 months

• Five domains
• Drive and Motivation (apathy)

• Sherman et al. 2018, Vellone 2022

• Affective Dysregulation (mood/anxiety)
• Ismail et al. 2018, Ebrahim 2023

• Impulse Dyscontrol (agitation, impulsivity, response 
inhibition)

• Bateman et al. 2020, Saari et al. 2021, Gill et al. 2021

• Social Inappropriateness (social cognition)
• Desmarais et al. 2018

• Thoughts and Perception (psychosis)
• Fischer and Aguera-Ortiz 2018, Ismail 2023
• Fischer et al. 2019 – ISTAART Psychosis in AD criteria



To persist or not to persist - MBI and incident dementia: In 
MCI, persistent NPS have shorter dementia-free survival than 
impersistent NPS

In MCI, persistent NPS have shorter dementia-
free survival than impersistent NPS

Of MBI progressors to dementia, 81% developed 
AD dementia

Ismail 2023 – under review



Back to “depression”
Emergent and persistent mood sx

• HR incident dementia 1.76 (CI: 
1.48-2.08)

• Of MBI-affect converters to 
dementia, 85.5% developed 
AD, which increased to 91.4% 
in aMCI

Ebrahim et al. 2023 J Affect Dis



Apathy Psychosis

MBI-Apathy progressors: 80.9% AD; 4.3% 
bvFTD; 5.0% DLB

MBI-Psychosis progressors: 66.7% AD; 0% bvFTD; 
10.0% DLB

HR=2.69

Vellone 2022 Ismail 2023



Adding behavioural risk to cognitive risk improves specificity of SCD to predict 
incident MCI



Adding behavioral risk to cognitive risk improves specificity of MCI to 
predict incident dementia



MBI vs NPSnotMBI and plasma p-tau

Ghahremani 2023



Cognitive Status: MCI
Behavioural Status: MBI, NPSnotMBI, and NoNPS

Cross-sectional models Longitudinal Models

Estimates for CSF AD biomarkers in MCI participants differed based behavioural status. MBI 
performed better than conventionally measured NPS.

Ismail 2023 under review



MBI checklist: www.MBItest.org

MBI-C is an optional assessment in NACC. 
Validated for in-person, telephone, and online use



NIA-AA Framework and Clinical Staging
…perhaps less cognocentric and also includes MBI

The framework should stimulate efforts to develop new 
behavioral measures that monitor functioning in 
individuals with preclinical AD to determine how they align 
within ATN system.

An individual may be placed into stage 2 on the basis of 
neurobehavioral symptoms alone, that is, without evident 
cognitive decline. To reflect this, we use the term 
“clinical staging” rather than cognitive staging to 
recognize that early clinical manifestations of AD may be 
either cognitive or neurobehavioral.

NIA-AA Stage 2 (i.e., NC or SCD)
“(Stage 2) represents a change from individual baseline 
within past 1–3 years, and persistent for at least 6 months. 
Although cognition is the core feature, mild 
neurobehavioral changes—for example, changes in mood, 
anxiety, or motivation—may coexist. In some individuals, 
the primary complaint may be neurobehavioral rather 
than cognitive. Neurobehavioral symptoms should have a 
clearly defined recent onset, which persist and cannot be 
explained by life events.” 

NIA-AA Stage 3 (i.e., MCI)

“Although cognition is the core feature, neurobehavioral 
changes—for example, changes in mood, anxiety, or 
motivation—may coexist.”

Jack 2018, Knopman 2018


