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Clinical diagnostic accuracy for AD remains poor

Community sample of 134 National Alzheimer’s . _
patients with dementia, Disease Coordinating “5.8 million with AD”
1987-1996 Center, 2005-2010
— - Clinical AD Not
Cllntl)cabIIAD Not Cllntl)cabIIAD Not (probable clinically AD
(pro avie of clinically AD (pro avie of clinically AD or possible)
possible) possible)
4.6m 09m
AD pathology 30 14 511 107
1.2m 1.5m
No AD pathology 20 20 137 164
Sensitivity=85% Sensitivity=83%
Specificity=50% Specificity=54%
Accuracy=74% Accuracy=73%

Default accuracy is ~70% if you assume everyone walking through
the door has AD; thus diagnostic algorithm improves PPV by 5-10%
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Biomarkers can lead to early & accurate diagnosis

1. Reflects underlying biology (normal, pathogenic process, response to
intervention)

* Distinct from how a person feels, functions, or survives (clinical outcome
assessments or COA)

2. Can be objectively measured @

3. Associated with COA - “mark”

4. Different classes Uti“zatbng Qc:u?éftif;',
Diagnostic

Discovery
Development

* Monitoring

* Pharmacodynamic/response

* Predictive m

* Prognostic Qualification:
o Safety Evidentiary

Assessment

* Susceptibility/risk
RUTGERS HU#LAB Califf, Exp Biol Med, 2018.
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A role of diagnhostic biomarkers

Progression of AD
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A role of diagnhostic biomarkers
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Clinical observation & ADNI led to the study of
CSF AD biomarkers in African Americans

Table 1
Baseline characterization of ADNI 1 cohorts
Controls MCI Mild AD . . .
Characteristic (n=229) (n=398) (n=192) Table 1. Demographic and CSF profiles of AA in ADNI (n=9) and Emory (n=16), compared
with Caucasians in ADNI. Low APB42 is less than 192 pg/mL. * p <0.05 and ** p = 0.065
Gt S ST 5 160 £2.9 157+ 3.0 187 £ 30 [P T
Sex (% Female) 48.0 354 47.4 B AA(Emory +ADNI 1 NHW(ADND
Apolipoprotein E ¢4, % carriers 26.6 533 66.1 Normal MCI AD Normal MCI AD
MMSE Score 29110 270+ 18 23321 | N(%men) 6(50%) | 9(44%) = 10(40%) | 51(53%) @ 179 (66%) 98 (57%)
CDR Global Score 00+00 05+00 07+03 [ o A R N R o
GDS Score 08+11 16*14 17+14 EDU | 137(2.6) 148(23) 14.8(2.2) | 16.0(2.7) 158(3.0) 153(3.1)
ADCS MCI-ADL (FAQ) Score 0.1 + 0.6 39+45 130*69 | Low CSFAB42 0% O AA%** 80% 0% | 70% 89%
ADAS-cog total 6:2:%:2.9 115+ 44 18.6 = 6.3
ADAS word list delayed recall 2.9 = 1.7 62 +23 8.6 1.6
AVLT Trials 1-5 43391 307%90 232x77 o ) )
AVLT delayed recall 74+37  28+33  07*16 ~2% of ADNI-1 participants were African American
AVLT DR/Trial 5% 658 *27.6 32.1 x313 11.2 %220
Trails A (s) 365 = 13.2 449 +228 68.0 = 36.9
Trails B (s) 89.2 = 44.3 130.7 = 73.5 198.9 = 87.2
N -
=) RUTGERS HU#4LAB
Robert Wood Johnson Institute for Health, Health Care Aisen Alzheimers Dement, 2010: Hu, R21 AG043885, 2012.
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What made African Americans say no to our research?

TETTTINNN | ciocn-ds) | White (n=3)

SRR ? * Atraumatic needle
40 (83% 34 (89%
Not interested : was used ( 0) ( 0)
, Views LP as a
Claustrophobia
— frightening invasive 3 (6%) 3 (8%)
Health reasons -:I procedure
Too busy t‘ Reluctant or 5 (10%) 8 (21%)
somewhat reluctant
Too much distance to travel ) N dle iniecti
eedle injection 0 o
Lack of family support ! site pain 7 (154) 6 (164)
General anxiety over testing ] Back pain/stiffness 3 (6%) 1(3%)
Distrust related to Tuskegee r Any headache 7 (15%) 4 (10%)
- - : Post-LP headache
I M African Americans O White | Mild 4 (8%) 3 (8%)

Moderate or more
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CSF t-Tau and p-Tau,g, levels differed between
Black and White Americans
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This observation extends to
people with normal cognition in
mid-life & early life...

Robert Wood Johnson Institute for Health, Health Care Oztu rk, Sci Rep, 2019.
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from Atlanta to St. Louis...

Cerebrospinal fluid t-tau
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is associated with different

inflammatory cascades in CS

A

IL-9 (pg/mL)

(@)

IP-10 (ng/mL)
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- & brain...
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A) African American connectivity
and biomarker relationships

and may be associated
with different
aging-associated

patterns of brain ichyeii o dheno
functional network

Il Increases [ Decreases
e core Syp
connectivity

&

CSF Tau (Increases)

——— e

Cognitive performance (Decreases)

: CSF Amyloid (Decreases)
A\

| Does not significantly
change
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Where does this variability come from?

FUNDAMENTAL FACTORS: Ethnicity, Gender, Age, Race, Disability Status, Identity*
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**Levels of
Analyses

Geographical and

Political Factors
Structural Bias

Immigration/Documentation
Criminalization
Residential Segregation
Urban/Rural
Toxins/Exposures

Environmental

Sociocultural

Cultural Factors
Values
Prejudice
Norms
Traditions
Religion
Collective Responses

\_

Socioeconomic

Factors
Education
Income/Wealth
Occupation
Limited English

~N

y

(

Social Factors
Institutional Racism
Family Stress
Financial Stress
Occupational Stress
Residential Stress
Social Mobility
Social Network

Health Care
Access
Insurance
Quality
Literacy
Numeracy

~

Psychological

Factors
Self Concepts
Stigma
Bias
Loneliness
Stereotypes

Coping Factors
Active Coping
Problem Solving
Stress Management
Cognitive Reframing
Emotional Regulation

Psychosocial

Risk/Resilience
Social Support
Discrimination

Pessimism
Optimism
Control

Health Behaviors
Smoking
Anger/Violence
Alcohol/Drug
Nutrition
Physical Activity

Lifecourse Perspective

Physiological
Indicators
Co-Morbidities
Cardiovascular
Sympathetic Nervous System
HPA Axis
Inflammation

Genetic Stability
Telomere Atirition
Epigenetic Alteration
Loss of Proteostasis

Cellular Function

And Communication
Deregulated Nutrient Sensing
Mitochondrial Dysfunction
Cellular Senescence
Cellular Stress Response
Stem Cell Exhaustion
Intercellular Communication

Hill, Ethn Dis, 2015.



and this likely can’t be resolved by blood biomarkers

Education —
ApoE E4 —
Smoker
Charlson —|
HTN

CKD -
Dyslipemia —|
DM —

Stroke

MI

AFib —

Head trauma —
Cancer

Chemo

A+~
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Z-score P-tau 181

Z-score P-tau 217
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Modified from Mielke, Nat Med, 2022.
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Odds of 4 randomly selected
residents belonging to 4 different
racial/ethnic groups
relative to national odds

Hawaii
New Jersey
New York
California
Nevada
Maryland
Texas
lllinois

DC

Virginia
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New Studies

South

pruces | Asian Afrlca.n
f}ﬁStqnford Ag|ng Amencan
;-Eggére’l?se Brain ADBiomarker
A -t ) ) °
% STudy . Initiative
i
NJ Population
Cohort Study
@ RUTGERS HU#LAB
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