@ Baycrest

Predicting Amyloid-B Positivity In Alzheimer's Disease Neuroimaging
Initiative (ADNI) Cohort: Implications For Clinical Pre-screening

UNIVERSITY OF

ueen’s
TORONTO

UNIVERSITY

Durjoy Lahiri?, Anne Liu*?, Shaaminy Kathir>?, Rose Lucina®?, Leslie Gao*>, Taylor Cole*?, Joelle Ghobrial*?, Stamatoula Pasvanis**, Bruna Seixas-Lima>, Carlos Tyler Roncero®, Howard Chertkow’, Alzheimer’s Disease Neuroimaging Initiative
'"Medicine, Queen's University, Kingston, ON, Canada, *LACE Lab, Queen’s University, Kingston, ON, Canada, >Queen's University, Kingston, ON, Canada, “Clinical Trials Unit, Queen's University, Kingston, ON, Canada, >Baycrest Academy for
Research and Education, Toronto, ON, Canada, °Medicine, Baycrest Academy for Research and Education, Toronto, ON, Canada, 'University of Toronto, Toronto, ON, Canada.

Neuropsychiatric symptoms, cognitive decline, and hippocampal atrophy independently predict amyloid positivity in ADNI.

Background

« Anti-amyloid therapies have increased the need for efficient
identification of amyloid-B-positive (AB+) individuals.

« Amyloid PET and cerebrospinal fluid biomarkers are costly and not
universally accessible.

 Clinical Amyloid Positivity Score (CAPS) predicts AP positivity
using clinical and imaging variables."

« This study evaluates the applicability of CAPS within the larger and
more demographically diverse Alzheimer’s Disease Neuroimaging
Initiative (ADNI) cohort.

Objective: To evaluate clinical, cognitive, neuropsychiatric, and
imaging predictors of amyloid positivity and assess the performance
of the CAPS in a large independent cohort.

Methods

ADNI Database

Amyloid Positivity
Exclude:

_ Definition
e Unknown amyloid status

e Fazekas =3 Amyloid PET (PIB = 1.4)

e No WMH
e No baseline and longitudinal MMSE CSF (AB < 977 pg/mL)
e No NPI-Q
CAPS Analysis: N =530 Variables Examined
> AB+: n=334
Demographics:
> AB-: n=196 Age, sex, education
Cognitive measures:
Exclude:

Baseline MMSE, MMSE

e No entorhinal volume decline, ADAS13

——

e No hippocampal volume

» No education reported Neuropsychiatric

symptoms: NPI-Q

Regression: N = 397

Imaging markers:

Hippocampal volume,

> AB+: n=247 entorhinal volume, WMH,
Fazekas score

> AB-: n=150

Figure 1. Flowchart showing the criteria for inclusion and exclusion in analysis.

Variable AB+ (n=247) AB- (n=150)
Age (years) 71.9+6.9 69.2 £ 6.5
Baseline MMSE 2681 2.7 284 +1.7
MMSE decline/year -1.55+2.43 -0.12 £ 1.37
NPI-Q 2.77 +3.16 1.58 £ 2.53
WMH volume (cm?) 5.91+4.99 4.09 £4.27
Hippocampal volume (mm?3) | 6149 + 1142 7025 + 1024
Entorhinal volume (mm?) 3181 + 857 3823 + 868

Results
p-value Univariate Analysis
<0.001 Compared with the AB- group, participants in the AR+
<0.001 group had:
<0.001 e Lower baseline MMSE scores

e Greater annual MMSE decline

<0001 o Higher NPI-Q scores
<0.001  Reduced hippocampal & entorhinal volumes
<0.001 Gender and education did not differ significantly between
<0.001 sroups.

Table 1. Univariate analysis comparing the significant clinical and neuroimaging characteristics between AB+ and AB- participants (n = 397).

Multivariate Regression Analysis

e NPI-Q, cognitive decline (MMSE), & hippocampal atrophy

independently predicted amyloid positivity.

o After multivariate adjustments, hippocampal volume
remained significant whereas entorhinal volume did not.
Hippocampal atrophy may be a stronger imaging marker of

amyloid positivity.

Variable OR (95% Cl) p-value
Age 1.00 (0.96-1.05) 0.879
Education 1.06 (0.96-1.16) 0.257
NPI-Q 1.13 (1.04-1.24) 0.005
MMSE decline/year 0.64 (0.51-0.80) <,001
WMH volume 1.05 (0.99-1.11) 0.132
Baseline MMSE 0.79 (0.69-0.90) <.001
Hippocampal volume 0.72 (0.53-0.99) 0.043
Entorhinal volume 0.79 (0.54-1.16) 0.228

Table 2. Multivariable logistic regression analysis of predictors for amyloid positivity. Fazekas score was excluded due to multicollinearity with WMH.

Original CAPS Modified CAPS

Points Assigned

NPI-Q =0/1/2 0/1/2 0/1/2
MMSE decline < -2 +1 +1
Fazekas > 2 +1 Removed
Cutoff 2 1

Table 3. The scoring criteria and cutoffs of the original and modified CAPS scoring
systems in ADNI for predicting amyloid positivity.

The modified CAPS demonstrated higher sensitivity
(76.9% vs. 74.0%), slightly lower specificity (50.0% vs.
51.5%), and a greater AUC (0.682 vs 0.653).
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Figure 2. Receiver operating characteristic (ROC) curves evaluating the diagnostic accuracy of original and modified CAPS scores.

Conclusion

In ADNI, amyloid positivity is most strongly associated with neuropsychiatric symptoms, cognitive decline, and hippocampal

atrophy. Accessible clinical pre-screening tools for amyloid positivity should continue to be developed and validated.
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