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…can be conceptualized along human aging spectrum



VERY DIFFERENT STUDY DESIGNS…

Human aging

40yo 50yo 60yo 70yo 80yo 100yo90yo

Paradigm 1:

Cognition
Recruited 
onto study

Clinic-based studies
• Most subjects die with severe dementia
• Genetically driven diseases
• “Pure” (one disease is predominant)
• Necessary, to study these diseases

-”Zebras”



VERY DIFFERENT STUDY DESIGNS…

Human aging

40yo 50yo 60yo 70yo 80yo 100yo90yo

Paradigm 2:

Cognition

Recruited 
onto study

Community-based studies
• More amnestic dementia-focused
• Broader severity range at death
• Subtler genetics
• “Mixed” pathologies
• “Horses”



Clinic-
based

Community-
based

Despite these “extreme” examples,
many study cohorts fall somewhere
betwixt/between



HOW CAN YOU COMPARE?

Human aging

40yo 50yo 60yo 70yo 80yo 100yo90yo

Paradigm 2:
Community-based
cohort
paradigm

Cognition

Recruited 
onto study

Paradigm 1: Clinic-based cohort paradigm

Cognition
Recruited 
onto study



NACC: 

A great context to study
different cohort types 

28 ADRCs met inclusion criteria
 >30 study participants each
  -Followed longitudinally
  -Came to autopsy
  -Detailed data available

Gauthreaux et al, 2023



HOW TO COMPARE THE PARADIGMS?
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Cognition
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Paradigm 1:

Cognition
Recruited 
onto study



NACC: 

28 ADRCs met inclusion criteria 
(Avg~150 cases each)

• 8 ADRCs: More normal (>30% normal) at recruitment

• 10 ADRCs: Middle (15-30% normal) at recruitment

• 10 ADRCs: More impaired (<15% normal) at recruitment
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NACC: 

28 ADRCs met inclusion criteria (>30 cases each)

• 8 ADRCs: More normal (>30% normal at recruitment) 

• 10 ADRCs: Middle (15-30% normal at recruitment)

• 10 ADRCs: More impaired (<15% normal at recruitment)

Clinic-
based

Community-
based

• Predominantly Caucasian
• Predominantly high-SES
• AD-oriented



28 ADRCs, and over 4000 participants, included

Gauthreaux et al, 2023
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Thanks to Drs Yen-Chi Chen, Gary Chan, Dave Fardo, Yuri Katsumata, & Erin Abner 



Demographics and genetics:
 ADRCs which recruited higher % normal:
  Longer followup, older at recruitment and death, more female
  Lower APOE ε4 allele 

Gauthreaux et al,
 2023



Clinical findings:

ADRCs which recruited
higher % impaired:
 More DLB, FTD

ADRCs which recruited
higher % normal:
 More CVD

AD—not different!

Gauthreaux et al, 2023



Pathology findings (AD neuropathologic changes/ADNC):

ADRCs which recruited higher % impaired:
 More Braak NFT stages 0, VI

ADRCs which recruited higher % normal:
 More Braak NFT stages III, IV

Gauthreaux et al, 
2023



Pathology findings (non-ADNC):

ADRCs which recruited higher % impaired:
 More FTLD-TDP

ADRCs which recruited higher % normal:
 More infarcts or lacunes

Gauthreaux et al, 
2023



Gauthreaux et al, 
2023



Gauthreaux et al, 
2023



Conclusion:

For an autopsy cohort used in dementia research, 
the % of subjects cognitively normal at recruitment 
into the study is a measure (related to 
ascertainment bias) associated with a set of clinical 
and pathological observations.

This parameter may also provide a proxy for where 
a cohort falls along the clinic/community-based 
spectrum of study designs.
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Population based vs. clinical samples

C

B

Ellenberg & Nelson
JAMA 1980

% Febrile 
  Nonfebrile
 seizures:

Give 
phenobarbital?



Farwell JR et al. N Engl J Med 1990;322:364-369.

Average Stanford–Binet IQ Scores at the Two-Year Visit, 
According to Expected IQ Level and Treatment Group.
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