
The Power of NACC Data:
Genetic Drivers of Risk and 

Resilience
Presented by: Timothy J. Hohman, PhD

May 2, 2023 – 2023 Hybrid Spring ADRC Meeting 



Explosion of Big Data in Alzheimer’s Disease 

Molecular 
BiomarkersGenomics Structural Brain 

Imaging Cognition



Precision Medicine in AD

Ferretti et al., Nature Reviews Neurology, 2018
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Ligand Specific Template

PET Harmonization Pipeline (Landau 2022 Alz Dementia*)
PET Frame Data

Extract Timing 
Info and Recon 

Parameters

Summed Data MNI Template

Extracted .csv data
Mean Intensities Extracted

Global SUVR=
Cortical Target/Whole Cerebellum

GAAIN ROIs 
Blue – Cortical Target Region 
Orange - Whole Cerebellum Reference
Green+Orange - Composite Reference

*Landau 2022: Pipeline used in ADRC SCAN Project



Neuropathology  Harmonization
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Strategy:

1. Create a master data dictionary

2. Map incoming data onto the 
dictionary

3. Generalize or simplify as needed

NACC Neuropathology Data Dictionary (2014)

2. Mapping incoming data to the NACC Data Dictionary:

Variables Harmonized
Primary Derived N

NACC 20 13 19,121

NIA-LOAD/FBS 5 4 727

ROSMAP 10 12 2,459

ACT* 13 13 532

February 2023
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Cognitive Harmonization
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Memory

Logical Memory Immediate
Logical Memory Delayed

MOCA Immediate
MOCA Delayed

MMSE Orientation
MMSE Recall

CERAD Recall Immediate
CERAD Recall Delayed
East Boston Immediate
East Boston Delayed

Paired Associated Easy
Paired Associated Hard
CASI Object Memory

CASI Word Recall
Craft Story Delay

Benson Recognition
Benson Delayed

RAVLT Immediate
RAVLT Delayed

ADAS Recall
ADAS Recognition

Anchor Items 
• Tests administered consistently across 

studies serve as anchor items

ADNI
NACC
ACT

ROS/MAP/MARS
Anchor Items

LEGEND

Applied Psychometrics
• An expert panel assigns items to 

one of four domains:
 Memory
 Language
 Executive functioning
 Visuospatial ability

Harmonization Approach



Cognitive Harmonization



GWAS of Memory Performance

26,633 participants over
129,201 longitudinal visits

Archer et al., under review



Enabling Representative Studies of Risk and 
Resilience

N=32,427 
• 4,453 non-Hispanic Black

Cross-Ancestry Sex-Interaction Effects

Eissman et al., under review

Walters et al., in press



Enabling Representative Studies of Risk and 
Resilience
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Hohman et al., Neurology, 2016



Enabling Representative Studies of Risk and 
Resilience

Mixed Effects Model Predictors: 
Age, Sex, Race, APOE, Baseline Performance, 
Time and 3-way Interactions

Variance explained = 26%
Sample Size (3+ Visits) = 20,339Si
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Age, Sex, Race, APOE, Pathology, Baseline 
Performance, Time 
and 3-way Interactions

Variance explained = 55%
Sample Size: 5,107

Gold Standard Results Silver Standard Results

No Pathology
Pathology+
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