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for background and some slides



• NPS: close link to dementia well established for over a 

decade, intimate link with neurodegenerative process 

• NPS: affect at least 50% of patients with MCI and are 

associated with accelerated progression to dementia 

• NPS in the absence of a cognitive syndrome associated 

with accelerated progression to MCI and dementia

• MBI: review the construct; discuss its emerging status

1 NPS = neuropsychiatric symptoms

Talk overview1



• Symptoms: expressions of “psychiatric disease”

• Prodrome: a harbinger of dementia

• False alarm: “psychological reaction”

The meaning of words



A common presentation

• 72 year old, married, retired nurse with anxiety, irritability, worry, loss of 

interest, & social withdrawal of 2-3 years duration. Onset was gradual, 

progressive. No major sleep, appetite or weight change. Husband noted 

uncharacteristic outbursts of anger without provocation. 

• No significant family history. Patient in good health all her life with no 

prior substance use or other psychiatric history.

• Referred by her GP to a psychiatrist who diagnosed major depression 

and initiated treatment with CBT & sertraline with some improvement.

• Switch to venlafaxine and addition of buproprion led to remission. 

• Subsequently began complaining of memory loss and getting lost while 

driving. Cognitive testing indicated amnestic MCI.

• Enrolled in IDEAS and had POSITIVE florbetapir PET scan



Mental Disorders in Later Life

• ~45% of older adults report current NPS

• ~25% criteria for Mental Disorder by APA’s 

Diagnostic & Statistical Manual (DSM)

• 2nd peak of mood disorder incidence~55y.o.

• Presentations often differ from earlier life

– 30-40% of mood disorders ”without sadness”

• Closely linked to cognitive decline

– 40-60% of mood disorders with cognitive decline



Important observations

• ½ do not fit traditional DSM phenotypes

• ½ comorbid with cognitive syndromes

• Two groups

– Persistence/recurrence of early onset “DSM” disorders

– Late life onset of “atypical” disorders

• New etiologies: brain conditions of later life

– Cerebrovascular disease

– Neurodegenerative disease (AD, PD+, etc.)



Mental disorders occurring in later life

Late life 

onset
Fit DSM-

categories

Cognitive impairment



August D: hospitalized for delusions and 

change in personality, not cognitive 

impairment



NPS are UNIVERSAL (97%) & fluctuate 
Cache County Dementia Progression Study 

Steinberg et al, Int J Ger Psychiatry 2008

Tschanz et al, Am J Geriatr Psychiatry 2012



NPS are “bad” for patients & caregivers

• Greater ADL impairment1

• Worse quality of life2

• Earlier institutionalization3

• Major source of burden4

• Higher costs5

• Faster to severe dementia6

• Accelerated mortality6

1Lyketsos et al, 1997; 2Gonzales-Salvador et al, 1999; 3Steele et al, 1990; 

4Lyketsos et al, 1999; 5 Murman et al, 2002; 6 Peters et al, 2015



British Medical Journal 2015; NIMH/NIA Panel May 2017

Etiologies of NPS

Direct

Indirect



Three (overlapping) neurobiological models

proposed by the ISTAART NPS-PIA

1. Fronto-subcortical circuit 

disruption

2. Cortico-cortical circuit 

disruption

3. Monoamine regulatory 

imbalance



Agitation circuit Apathy circuit





Monoamine regulatory imbalance



NPS are common in MCI
Cache County Memory Study

Peters et al, AJGP 2011 18



Depression in MCI: 57 studies, N=20,892 

Omnibus prevalence 32% (25% community, 40% clinical)



NPS in MCI: 
faster conversion to dementia



“pre-MCI”
MCI on clinical exam but normal cognitive testing

• N=369

• Apathy associated with 

higher incidence of MCI at 

2-3 years



“pre MCI” Alzheimer’s

• n=454

• Depression, irritability 

and agitation predicted 

more rapid progression 

to a worse diagnosis 

across all groups



NPS in cognitive “normals”

• N=1587

• NPS higher risk of MCI

– Agitation HR=3.06

– Anxiety HR= 1.87

– Irritability HR=1.84

– Depression HR=1.63



“early anxiety and depression may be the 

harbingers of future cognitive decline”

• n=644

• Anxiety and depression 

predicted conversion to 

CDR ≥0.5 over 4-year 

follow up period



“Non-cognitive” AD

• n=2416 

• Earlier presence of 

NPS in NC who went 

on to develop a 

CDR>0



Mild worry symptoms?

• N=263

• Mild worry more likely to 

show clinically significant 

decline in visual learning 

and memory at 2-year 

follow-up



Mild Behavioral Impairment (MBI): stronger 

risk of dementia than MCI alone?

Type of dementia matters:

•MCI alone (n=154)

•28 (18%) dementia: 27 AD

•MCI with NPS (n=85)

•54 (63%): 37 AD and 15 FTD

•MBI with abnormal cognition (n=59)

•41 (69%): 25 AD and 12 FTD

•MBI normal cognition (n=60)

•44 (73%): 41 FTD and 3 AD

•358 patients at CEMIC Buenos Aires, Argentina

•Referred to the memory clinic (collaborative)

•Followed for five years

Taragano et al, J Clinical Psychiatry, 2009



The psychiatric flipside

• Neurodegenerative disease 

retrospective

• 28.2% initially had a 

psychiatric Dx

• FTD: 52.2%

• AD: 23.1%





MBI criteria: rationale

• NPS as prodrome of all dementias, not just bvFTD

• Provide clear operationalized criteria

• Define relationship between MBI and MCI

• Standardize assessment to identify target population

• Develop novel treatments based on these targets



ISTAART MBI Criteria

• Change in behavior or personality 

with onset after 50 years that 

persists for ≥6 months

• Five domains

– Drive and Motivation

– Mood and Affect

– Impulse Control

– Social Appropriateness

– Thought and Perception

• IADL/ADL function maintained

• Impaired social, interpersonal, or 

workplace functioning

• Not due to “typical” psychiatric or 

medical illness or substance 

• Dementia not present



www.MBItest.org

How to measure MBI



What is your call?

• Symptoms

• Prodrome

• False alarm



My call about MBI?

A dementia prodrome

• Partial overlap of behavioral & cognitive symptoms

• Discrete brain underpinnings for different 

symptoms



The theory: “Mild Behavioral Impairment (MBI)”

Usual

Aging

MCI

MBI

Dementia



Ultimate goals of proposing MBI

• Research into nature of later-life onset 

NPS with or without cognitive 

symptoms

• New treatment targets

• New approach to prevention



Thank you! 

Eucaristw!


