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Major question

What is normal aging?
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What is Cognitive Aging?

Cognition refers to the mental functions involved in attention, thinking, understanding,
learning, remembering, solving problems, and making decisions.

Cognitive aging is a process of gradual, ongoing, yet highly variable changes in
cognitive functions that occur as people get older.

Cognitive aging is a lifelong process. It is not a disease or a quantifiable level of
function.

In the context of aging, cognitive health is exemplified by an individual who maintains
his or her optimal cognitive function with age.
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Key Features of Cognitive Aging

Inherent in humans and animals as they age

Occurs across the spectrum of individuals as they age regardless of initial cognitive
function

Highly dynamic process with variability within and between individuals

Includes cognitive domains that may not change, may decline, or may actually improve
with aging, and there is the potential for older adults to strengthen some cognitive
abilities

Only now beginning to be understood biologically yet clearly involves structural and
functional brain changes

Not a clinically-defined neurological or psychiatric disease such as Alzheimer’s
disease and does not inevitably lead to neuronal death and neurodegenerative
dementia.
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Projected Population of the United
States as of July 1, 2025
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Projected Population of the United
States as of July 1, 2050
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Old Conception of Alzheimer’s Disease

Cognitively Normal Dementia
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Cognitive Continuum
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Mild Cognitive Impairment
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Mild Cognitive Impairment
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Not normal for age
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Cognitive decline
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Mild Cognitive Impairment
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Mild Cognitive Impairment
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Mild Cognitive Impairment
Ronald C. Petersen, MD, PhD
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Case



53 y/o woman

* 1 % yr history loss of self-confidence
* Not want to move

» Says “can’t think”

* Forgets rapidly in conversation

* Daughters have noticed x 1 yr

* Decreased reading comprehension
 Family human compass

» Sleep ok

» Concerned but not depressed
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53 y/o woman
* Family history negative for dementia

* PMH: Good health, postpartum hemorrhage
 Med: supplements, Zoloft, ASA
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53 y/o woman
« STMS: 37/38

* VIQ: 107, PIQ: 97

e Attention/Executive
 Trails A and B: 50th %ile
- Stroop: 50t %ile

 Language
* Fluency: 90t %ile
* BNT: 59/60
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53 y/o woman
 Visuospatial
* Rey O copy: 50t %ile
- JLO: 50t %ile

* Memory
* Logical Memory: 17/10
* Visual Reproductions: 64/21
- AVLT: 7,6,11,10,8; DR 3
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Diagnosis

Amnestic Mild Cognitive Impairment

Memory impaired for age
Other cognitive domains preserved
Largely normal daily functions
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Practical Stuff



Practice parameter:

e -4 MAM*T A . _*4° _

Practice Parameter: Early Detection of
Dementia: Mild Cognitive Impairment

(an Evidence-Based Review)

Report of the Quality Standards
Subcommittee of the AmericanAcademy of
Neurology

Ronald C. Petersen, PhD, MD; J. C. Stevens, MD;
M. Ganguli, MD, MPH; E. G. Tangalos, MD;

%ﬁ; J. L. Cummings, MD; and S. T. DeKosky, MD
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SPECIAL ARTICLE LEVEL OF RECOMMENDATION

Practice guideline update summary: Mild
cognitive impairment

Report of the Guideline Development, Dissemination, and Implementati

Subcommittee of the . cademy of Neurology
Correspondence
American Academy of
Neuralogy
guide

Ronald C. Petersen, MD, PhD, Oscar Lopez, MD, Melissa J. Armstrong, MD, MSc, Thomas S.D. Getchius,
Mary Ganguli, MD, MPH, David Gloss, MD, MPH&TM, Gary S. Gronseth, MD, Daniel Marson, JD, PhD
Tamara Pringsheim, MD, Gregory S. Day, MD, MSc, Mark Sager, MD, James Stevens, MD, and
Alexander Rae-Grant, MD

Results

MCI prevalence was 6. for ages 60 % for 65-69, 10.1% for 70-74, 14. for s
5 incidence was 14.9% in individuals with MCI older

than age 65 y follo 2 No high-quality eviden: upport pharm.

logic treatments for MCL In patients with MCI rcise training (6 months) is likely to

improve cognitive measures and cognitive training may improve cognitive measures.

Major recommendations
Clinicians should
Clinicians should eva
impairment, and assess for and treat beh:
1ld monitor cognitive status of patients with MCI over time (Level B
ns should be discontinued where possible and behavioral sy
e not to offer cholinesterase inhibitors (Level B); if offering,
of evidence (Level A). ians should recommend regular
commend cognitive training (I . Clinicians should
gnosis, long-term planning, and the lack of e edicine options

(Level B, and cuss biomarker research with patients with MCI and families (Level C

e Committee ¢

Petersen et al., Neurology, 90:126-135, 2018



AAN Practice Parameter on MCI

 Evidence-based medicine review of the literature
* 11,500+ studies evaluated
* 326 full review

* 3 primary questions
* What is the prevalence of MCI?
- What is the outcome of MCI?
 Are there any treatments for MCI?
- Pharmacologic
* Non-pharmacologic
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AAN Practice Parameter on MCI
Conclusions

1. Prevalence
20 Class | studies
Prevalence age-related but overall
15-20% in age 65 and up

2. Outcome
9 Class | studies

Rates of progression to dementia
age related: 5-20%l/year (10-15%)
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AAN Practice Parameter on MCI
Conclusions

3. Treatments
Pharmacological

10 Class Il studies, 1 Class |
No FDA approved drugs

Non-pharmacological

4 Class |l studies
exercise
intellectual activities
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Pharmacological Therapies
for MCI

e Currently there are no FDA approved therapies for MCI (due
to AD)

- Lifestyle
- Physical exercise
- Cognitive training
* Blood pressure control (SPRINT MIND trial)
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Pharmacologic treatment of MCI
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Do cholinesterase inhibitors work in MCI?

Cognitive outcomes for donepezil Activities of daily living for galantamine

Favours Fawvours Favours ' Favours
treatment , placebo MD o treatment | placebo
X (95% C1) -— ' —

SMD (95%: CI)

Doody et al 3! .11 (—0.25 to 0.03) . Winblad et al. Study 1 27 S0 (—0.496 to 1.06)

-
27

e 30 ) - o i ] -
Petersen et al. 0.071 (-0.18 to  0.16) Winblad et al. Study 22

- 30 (—0.23 to 1.12)
Salloway et al. <% —0.23 (—0.58 to —0.09)
Winblad et al. Study 127 —0.08 (—0.21 to 0.05)

Winblad et al. Study 2 47 0.01 (-0.11 to 0.14) Cwerall (—0.26 to 0.86)

—0.07 (-0.16 to 0.01)

—1.00 1.00 MDD (95% CI)

MDD (9526 CI)
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Do cholinesterase inhibitors prevent progression to dementia?

ategory Gal-INT-18 [33]: Gal-INT-11 [322]: InDDEX [21]: Salloway [36]: Petersen [27]: Hoontz [34]:
Galantamine Galantamine Rivastigmine Donepeszil Donepezil Galantamine

Dwuration of the study 2y Zy 34y 24 wk 3y 16 wk
Subjects completing the study (ChEL placebol — — S51%: 63% GE%; 3% G430, FadSh

onversion rate (ChEL placebol 17%; 21% 13%%; 18% 17% 2713% — —
adad quality score (0=5] 2 2 3 3 3 3

Raschetti, et. al. PLoS. 2007

o Amnestic MCI with depressive symptoms

No Progression te AD
No Progression to AD

\_‘T

— Donepeazil
— Vitamin E

— Placebo

Probability of not
converting to dementia

TRy
Placebo, APOE €4 "4
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Lu, et. al. Neurology. 2009
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Recommendations

1. Clinicians should counsel the patients and families
that there are no pharmacologic or dietary agents
currently shown to have symptomatic cognitive
benefit in MCI and that no medications are US Food
and Drug Administration approved for this purpose

2. Clinicians may choose not to offer cholinesterase
inhibitors

3. If clinicians choose to offer cholinesterase inhibitors,
they must first discuss with patients the fact that this
is an off-label prescription not currently backed by
empirical evidence
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Non-pharmacologic treatment of MCI
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Lancet Commission Report
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The Lancet Commissions

Dementia prevention, intervention, and care

Executive summary Demy 2 L the indivi s with th
Acl n dementi i eniti 1 ondition, who g ¥ heir al = well as

Dementia prevention, intervention, and care

Gill Livingston, Andrew Sommerlad, Vasiliki Orgeta, Sergi G Costafreda, Jonathan Huntley, David Ames, Clive Ballard, Sube Banerjee,

Alistair Burns, Jiska Cohen-Mansfield, Claudia Cooper, Nick Fox, Laura N Gitlin, Robert Howard, Helen C Kales, Eric B Larson, Karen Ritchie,

Kenneth Rockwood, Elizabeth . Sampson, Quincy Samus, Lon S Schneider, Geir Selbzek, Linda Teri, Naaheed Mukadam

www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/50140-6736(17)31363-6
aged (45-65 ye. and older people ed older than 65 ifferent types of decisions at diagmosss.
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Life-Course Model of Contribution
of Modifiable Risk Factors to
Dementia

MAYO Livingston et al: www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/S0140-
SLTNIS 6736(17)31363-6
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Life-Course Model of Contribution
of Modifiable Risk Factors to
Dementia

@ ApoE £4 Percentage reduction
if this risk is eliminated

Early life

Less education

MAYO Livingston et al: www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/S0140-
SLTNIS 6736(17)31363-6
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Life-Course Model of Contribution
of Modifiable Risk Factors to
Dementia

Midlife

Hearing loss
@ Hypertension
€D obesity

MAYO Livingston et al: www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/S0140-
SLTNIS 6736(17)31363-6
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Life-Course Model of Contribution
of Modifiable Risk Factors to
Dementia

5% ' Smoking

Depraession
Physical inactivity Late life
ocial isolation

Diabetes

MAYO Livingston et al: www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/S0140-
SLTNIS 6736(17)31363-6
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Life-Course Model of Contribution
of Modifiable Risk Factors to
Dementia

Potentially
modifiable

35%

Potentially
non-modifiable
H5%

MAYO Livingston et al: www.thelancet.com Published online July 20, 2017 http://dx.doi.org/10.1016/S0140-
SLTNIS 6736(17)31363-6
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Recommendations

1. Clinicians should recommend regular exercise (twice

per week) as part of an overall approach to
management

2. Clinicians may recommend cognitive interventions
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Mild Cognitive
Impairment Survey

American Academy of Neurology
Roberts et al., Neurology, 2010

Scott Roberts, PhD
University of Michigan

000000000



MCI Survey

°* Behavioral Neurology Section
* Geriatric Neurology Section

* Random sample of 900 AAN members of 2,338
eligible members

° Instrument approved by Exec Committees
°* Response rate of 47.8% (420/879) 95% CI *4.8%

000000000



Current Practices
How Often Do You See Patients with Cognitive
Symptoms of Mild Severity?

100 -
80 -

0 il

/0 60
40 -

20 -

Never Rarely Sometimes Routinely
<1/mo 1-2/mo several/mo
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Terminology
Which Terms Do You Recognize
as a Clinical Diagnosis?

100 -

80 -
o 60 -
/o

40 -

20 -

CIND AAMI MCI Other
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Attitude Towards MCI
Is This Label Useful

50 -
40 -
o/ 30 -
/o
20 -

10 -

Strongly Somewhat Neither Somewhat Strongly
agree agree disagree disagree

3004077-19
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Strongly  Somewhat
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agree

Neither

Better Described as Early AD

Somewhat Strongly

disagree
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Attitude Towards MCI
No Treatment — No Sense to Diagnose

50 -
40 -
30 -
%

20 -

10 -

Strongly Somewhat Neither Somewhat Strongly
agree agree disagree disagree

3004077-27
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Attitude Towards MCI
Too Difficult to Diagnose Accurately or Reliably

50 -

40 -
0 30 -
/o

20 -

10 -

Strongly Somewhat Neither Somewhat Strongly
agree agree disagree disagree
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Physician Acceptance

* Neurologists see these patients regularly
* They use the term “MCI” (84%)
* They find it useful and prefer it over Pre-AD



What About Outside the US?



Bertens et al. Alzheimer's Research & Therapy (2019) 1174 .
Alzheimer's

https://dei.org/10.1186/513195-0190525-9

Research & Therapy

RESEARCH Open Access

Use of mild cognitive impairment and
prodromal AD/MCI due to AD in clinical
care: a European survey

Daniela Bertens''®, Stephanie Vos?, Patrick Kehoe®, Henrike Wolf*, Flavio Nobili®, Alexandre Mendonga®,
Ineke van Rossum', Jacub Hort”, Jose Luis Molinuevo®®, Michael Heneka'®, Ron Petersen'’, Philip Scheltens' and
Pieter Jelle Visser"”"

Use of mild cognitive impairment and
prodromal AD/MCI due to AD in clinical

care:. a European survey

Daniela Bertens, Stephanie Vos, Patrick Kehoe, Henrike Wolf,
Flavio Nobili, Alexandre Mendoncga, Ineke van Rossum, Jacub Hort,
Jose Luis Molinuevo, Michael Heneka, Ron Petersen, Philip Scheltens
and Pieter Jelle Visser

members, The prodromal AD/MCI due to AD were considered clinically useful and impacted patient management and

Keywords: S y, Questionnaire, MCl, Prodromal AD, MCI due to AD

MAYO Bertens et al: Alzheimer’s Res & Ther 11(74):1, 2019
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Overall frequency of the use of the MCI term in
Clinical Practice in Europe

91%
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Subjective Cognitive Decline
in the Community



Everyday Cognition (ECogq)

* 12 questions about cognitive function
- Rate as “occasional” or “consistent”
* Does it bother you?

* Score of >/=3
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Subjective cognitive decline and risk of MCI
The Mayo Clinic Study of Aging

Abstract

Subjective cognitive decline and risk of MCI
The Mayo Clinic Study of Aging

Argonde C. van Harten, M.D., Ph.D., Michelle M. Mielke, Ph.D., Dana M. Swenson-Dravis, MA,
Clinton E. Hagen, MS, Kelly K. Edwards, Rosebud O. Roberts, MBChB, MS, Yonas E. Geda, M.D.,
David S. Knopman, M.D.,
and Ronald C. Petersen, M.D., Ph.D. :

Neurology 2018: 91; 300-312

Conclusion
Pro C v e 3 for Cl e 515 SCD .'lJ‘u.i




Frequency of Subjective
Memory Complaints

AT
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MAYO Subjective Memory Complaint (0-9)
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Multivariate Cox Proportional

Hazard Model

Variable HR (95% CI) P
Degree of subjective memory complaints (0-9) 1.12 (1.06, 1.19) <0.0001
Male 0.77 (0.63, 0.95) 0.013
Education 1.04 (1.00-1.07) 0.03
Depression/dysphoria 1.28 (0.85, 1.72) 0.011
Anxiety 1.27 (0.85, 1.92) 0.25

APOE carrier 1.44 (1.17,1.77) 0.0005
zAttention 0.72 (0.60, 0.87) 0.0004
zMemory 0.57 (0.47, 0.68) <0.0001
zGlobal 0.32 (0.49, 0.82) 0.0005
Charlson index 1.03 (1.00, 1.06) 0.073
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Multivariate Cox Proportional

Hazard Model
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Kaplan-Meier curve combining consistency of complaints on the 12-item ECog and

100 — No concern, no consistency
Consistent complaint, concern
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o
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Y= 40 _]
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Subjective Concerns

* Frequent in the general community (79%)

* Subjective concerns in cognitively normal subjects predict
progression to MCI

* Subjective concerns “reflect” biomarker status to some
degree
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Summary

* MCI is a useful clinical and research entity
* Influencing dementia research

- Data more consistent

* Moving toward early identification
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