UC Davis
UC Davis Previously Published Works

Title

Plasma biomarkers predict cognitive trajectories in an ethnoracially and clinically diverse
cohort: Mediation with hippocampal volume

Permalink
https://escholarship.org/uc/item/762645wn
Journal

Alzheimer's & Dementia Diagnosis Assessment & Disease Monitoring, 14(1)

ISSN
2352-8729

Authors

Sapkota, Shraddha
Erickson, Kelsey
Harvey, Danielle

Publication Date
2022

DOI
10.1002/dad2.12349

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/762645wn
https://escholarship.org/uc/item/762645wn#author
https://escholarship.org
http://www.cdlib.org/

Received: 31 March 2022

Revised: 25 May 2022

Accepted: 26 June 2022 Published online: 5 September 2022

DOI: 10.1002/dad2.12349

RESEARCH ARTICLE

Diagnosis, Assessment
Disease Monitoring

Plasma biomarkers predict cognitive trajectories in an
ethnoracially and clinically diverse cohort: Mediation with
hippocampal volume

Shraddha Sapkota’ | Kelsey Erickson? | Danielle Harvey® |

Sarah E. Tomaszewski-Farias’ | JohnM.Olichney! | DavidK.Johnson! |
Brittany N. Dugger?> | DanM.Mungas® | EvanFletcher! | Pauline Maillard® |
Sudha Seshadri* | ClaudialL.Satizabal*>¢ | Tiffany Kautz* | Danielle Parent’” |

Russell P. Tracy’ |

1Department of Neurology, University of
California, Davis, California, USA

2Department of Pathology and Laboratory
Medicine, University of California, Davis,
California, USA

3Department of Public Health Sciences,
University of California, Davis, California, USA

4Glenn Biggs Institute for Alzheimer’s and
Neurodegenerative Diseases and Department
of Population Health Sciences, UT Health San
Antonio, San Antonio, Texas, USA

5Department of Neurology, Boston University
School of Medicine, Boston, Massachusetts,
USA

6The Framingham Heart Study, Framingham,
Massachusetts, USA

7Department of Pathology and Laboratory
Medicine, University of Vermont, Burlington,
Vermont, USA

Correspondence

Charles DeCarli, MD, FAAN, FAHA,
Alzheimer’s Disease Center and Imaging of
Dementia and Aging (IDeA) Laboratory,
Department of Neurology and Center for
Neuroscience, University of California at
Davis, 4860 Y Street, Suite 3700, Sacramento,
CA 95817, USA.

Email: cdecarli@ucdavis.edu

Izumi Maezawa? |

Lee-Way Jin? | Charles DeCarli'

Abstract

Introduction: We examine whether the association between key plasma biomarkers
(amyloid 8 [ap] 42/40, total tau (t-tau), neurofilament light [NfL]) and cognitive tra-
jectories (executive function [EF] and episodic memory [EM]) is mediated through
neurodegeneration.

Methods: All participants were recruited from the University of California, Davis-
Alzheimer’s Disease Research Center (n = 473; baseline age range = 49—95 years, 60%
women). We applied an accelerated longitudinal design to test latent growth models
for EF and EM, and path and mediation analyses. Age was centered at 75 years, and all
models were adjusted for sex, education, and ethnicity.

Results: HV differentially mediated the association ag 42/40 and NfL on EF and EM
level and change. Hippocampal volume (HV) did not mediate the association between
t-tau and cognitive performance.

Discussion: Neurodegeneration as represented with HV selectively mediates the asso-
ciation between key non-invasive plasma biomarkers and cognitive trajectories in an

ethnoracially and clinically diverse community-based sample.

KEYWORDS
Alzheimer’s disease, amyloid 342/40, cognition, hippocampal volume, neurofilament light, plasma
biomarkers, total-tau
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1 | INTRODUCTION

Biomarkers to identify older adults at risk of dementia and acceler-
ated cognitive decline are central to early and accurate diagnosis of
neurodegenerative diseases.! There is an urgent need for easily imple-
mented multi-ethnic community-based biomarkers for earlier detec-
tion of at-risk individuals. Current research on fluid and neuroimaging
biomarkers has undergone rapid development.! For example, recently
developed non-invasive, cost effective and highly accurate plasma
assays’2 have been shown to correlate significantly with the stan-
dard cerebrospinal fluid (CSF) or positron emission tomography (PET)
biomarkers for Alzheimer’s disease (AD) diagnosis.>*

Specifically, amyloid j (aB) 42 and aB40 are markers of aB plaque
accumulation, phosphorylated and total tau (p-tau and t-tau, respec-
tively) are important indicators of neurofibrillary tangles, and neu-
rofilament light (NfL) represents degeneration of myelinated axons.
Lower plasma ag 42/40,° higher p-tau and t-tau,® and higher NfL’
have been associated with lower cognitive performance, steeper cog-
nitive decline, increased dementia risk,%® and neurodegeneration in
cognitively unimpaired older adults? and dementia patients® in study
cohorts of predominantly non-Hispanic white individuals. Although
recent studies have identified racial differences between CSF af42,

t-tau, and p-tau,!!

plasma t-tau and NfL results are just starting
to be examined in ethnoracially diverse populations.? This includes
older adults who may be at higher risk (i.e., African Americans and
Hispanics) for accelerated cognitive® and functional decline,’* and
are more likely to have mixed neuropathology!® as a cause for
dementia.

Given the important role of neurodegeneration in Alzheimer’s
disease and related dementias (ADRD)*¢ and cognitive decline, in com-
bination with the strong potential of plasma biomarkers for future use
in clinical settings,’ it is essential to understand how and whether
neurodegeneration mediates the association between key plasma
biomarkers and cognition in ethnoracially diverse populations. We
selected a robust and multifaceted brain morphometry region in cogni-
tive aging and ADRD research for two key reasons. First, hippocampal
volume (HV) has been shown to discriminate not only AD but also nor-
mal aging from mild cognitive impairment (MCI).*? Second, HV has
been associated with not just episodic memory (EM) but also process-
ing speed, working memory, and executive function (EF)! in older
adults and is a sensitive marker for early AD detection.'? Thus, hip-
pocampal atrophy, a well-documented aging process was optimally
suited for our purposes.

In the present study, we examine whether three robust plasma
biomarkers (af 42/40, t-tau, NfL) predict performance and change in
two key cognitive domains (EF and EM) and whether neurodegener-
ation typically observed in AD (as measured by HV), explains these
association in an ethnoracially and clinically diverse population. We
hypothesized that HV would mediate the association between each
plasma biomarker (lower ag 42/40, higher t-tau, and higher NfL) and

cognition (poorer EF and EM performance and steeper decline).

RESARCH IN CONTEXT

1. Systematic review: We reviewed the literature (e.g.,
PubMed) on plasma biomarkers and cognitive decline
with a focus on synergistic associations between key
dementia plasma biomarkers and brain morphom-
etry. Specifically, whether the association between
plasma amyloid beta 42/40, total-tau, and neurofil-
ament light (NfL), and cognitive decline is mediated
through brain morphometry. We did not find any such
reports.

2. Interpretation: Our findings suggests that hippocampal
volume (HV) (key marker of neurodegeneration) selec-
tively mediates the association between plasma biomark-
ers and episodic memory (EM) and executive function (EF)
trajectories in clinically heterogenous and ethnoracially
diverse population.

3. Future directions: Our findings provide support and
direction to make relevant comparisons with more
established cerebrospinal fluid (CSF) and amyloid and
tau positron emission topography markers across a
broad range of cognitive domains and neurodegenerative

markers.

2 | METHODS

2.1 | Participants

We used data from the University of California, Davis-Alzheimer’s
Disease Research Cohort (UCD-ADRC),2° an ethnoracially diverse lon-
gitudinal study representing community dwelling older adults who
are cognitively normal or diagnosed as MCI or demented. The UCD-
ADRC and all data collection are in full and certified compliance with
the human/institutional review board. Written informed consent was
obtained from all participants or their legal representatives. Ethnicity
and racial status were self-reported, and standard criteria and methods
were followed for cognitive status diagnosis.?! Participants received
a multidisciplinary clinical evaluation using the Uniform Data Set
battery.2122 For the present study, we used a subsample of participants
with plasma biomarker data (N =493) and at least one neuropsycholog-
ical assessment (n = 20 were excluded). Accordingly, 473 participants
(mean age = 74.80 (7.22) years old, baseline age range = 49-95 years
old) were included (see Table 1), of these, 444 individuals had Mag-
netic Resonance Imaging (MRI) hippocampal measures and did not
meet a biomarker definition of AD. UCD-ADRC cohort follows arolling-
enrollment design and the present study uses 10 follow-ups of data on
participants differing in baseline age.
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2.2 | Plasma biomarkers

2.2.1 | Sample collection

Blood samples were randomly obtained, processed within 2 hours, and
stored in 250 uL aliquots at -80°C using previously reported standard
procedures.?® Methodological details for ap, t-tau, and NfL are in the
supplementary methods.

2.3 | Magnetic resonance imaging (MRI) acquisition
protocols and processing

Structural MRI scans for 118 participants were obtained at the UCD
MRI research center on a 3T Siemens (Munich, Germany) Magnetom
Trio Syngo System with an eight-channel head coil. Acquired images
included a T1-weighted volumetric magnetization-prepared rapid gra-
dient echo (repetition time [TR] 2500, echo time [TE] 2.94 or 2.98,
inversion time [T1] 1100, with 1 mm? isotropic resolution) and a fluid-
attenuated inversion recovery (FLAIR) scan (TR 5000, TE 403, T1 1700,
with 1.00 x 1.00 mm? in-plane resolution and 2.00 mm slice thickness).
MRI scans using a 1.5T GE (Cleveland, OH) Signa Genesis system at
the UCD were obtained from 209 individuals. Each session included
a T1-weighted 3D spoiled gradient recalled echo scan (TR 9, TE 1.9,
with 0.98 x 0.98 mm?2 in-plane resolution and 1.5 mm slice thickness)
and a FLAIR scan (TR 11002, TE 147, Tl 2250, with 0.98 x 0.98 mm?2
in-plane resolution and 3.00 mm slice thickness). Finally, MRI scans
from 110 subjects were performed on a Philips Eclipse 1.55T machine
consisting of a T1 weighted rapid imaging protocol (TR 9, TE 2.4 with
1x1x1.5 mm resolution) and a FLAIR protocol (TR 11000, TE 140, Tl
2250 with 0.86 x 0.86 x 3.0 mm resolution). Complete details on acqui-
sition and imaging processing are available elsewhere.2425 MRI scan
information for n = 7 were missing. For the present study, HVs were
calculated using a multi-atlas hippocampal segmentation algorithm?2¢
implemented in the Imaging of Dementia and Aging (IDeA) laboratory
at UC Davis. All HVs measurements were corrected for total cerebrum
cranial volume (TCV) for each participant (using the residual method
where we regress HV on TCV brain volumes and save the residuals).
The mean time lag between HV measurements and blood draw used
to derive plasma biomarkers was minimal (mean = 0.58 + 1.03 years;
range = O to 6 years). A total of 348 of 444 participants (78%) had O
years of difference, and 4 cases with > 5 years of differences (<1%). The

mean time lag from initial assessment to MRl was 0.13 + 0.14 years.

2.4 | Neuropsychological assessments

We examined two key domains to study cognitive performance and
change. EF and EM composite scores have extensively been tested
and applied in the UCD-ADRC diversity cohort using the Spanish
and English Neuropsychological Assessment Scale (SENAS).242” EM is
derived from a verbal score based on a multi-trial word list learning

test and EF is a composite measure of category fluency, phonemic flu-

ency (letter), and working memory (digit span backward, visual span
backward, list sorting). Both scores have been shown to be invariant
between ethnic groups and longitudinally invariant.? Relevant pro-
cedure and psychometric characteristics of the SENAS battery are
available.?” Follow-ups were approximately 1.2 to 1.5 years.

2.5 | Statistical analysis

Baseline participant characteristics were compared by ethnicity and
diagnosis using analysis of variance for continuous variables and a chi-
squared test for categorical variables. Continuous measures (i.e., age)
were summarized using means and standard deviations, whereas cate-
gorical measures were summarized using counts and percentages. We
used structural equation modeling (SEM) for all analyses in Mplus Ver-
sion 7.4. Latent growth models in SEM account for unique trajectories
of each individual and are not limited to specific directions of change
for latent factors. All missing values for EF and EM measures were
assumed to be missing at random and were estimated using maximum
likelihood. Cases with missing predictor values were removed using
list-wise deletion in Mplus 7.4. Age instead of wave was used as the
metric of change and accounted for any variability associated with age

directly in the model.2?

2.5.1 | Latent growth models for EF and EM

We applied latent growth modeling and determined the best latent
growth model for the EF and EM composite scores using age as the
metric of time for 10 follow-ups. We used the same methodology as the
one employed in a previous study?? for latent growth modeling.

2.5.2 | Path analysis

Path analyses were conducted to test the association between each
plasma biomarker and cognitive performance and change. Specifically,
EF and EM level and slope were regressed on a8 42/40, t-tau, and NfL.
Sex, education (years), and ethnicity (African Americans, Hispanics, and

Whites) were added as covariates in all models.

2.5.3 | Mediation analyses

Only significant associations between plasma biomarker and cognitive
performance and change were further tested for mediation with HV.
Specifically, HV was added as a mediator to test whether the asso-
ciation between plasma biomarker and cognition is explained by HV
(see conceptual model in Figure 1). The mediation model in Mplus Ver-
sion 7.4 calculates the indirect effect with bias-corrected bootstrapped
95% confidence intervals (CI) method, where the dataset is resam-
pled with replacement over 5000 iterations,° to test the mediation

effect for each path analysis. Significant mediation was determined by
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FIGURE 1 Conceptual mediation model. Association between plasma biomarkers (amyloid 8 42/40 [aB 42/40], total-tau [t-tau], neurofilament
light [NfL]) and cognitive trajectories (executive function [EF] and episodic memory [EM]) are mediated by hippocampal volume

examining the model indirect pathway for significance (P < .05). Sex,
education, and ethnicity were added as covariates in all models. All
models were identified as completely mediated when the association
between plasma biomarker and cognition was no longer significant and

partially mediated when both the association and the mediation was

significant.
3 | RESULTS
3.1 | Demographics

Descriptive statistics for all baseline characteristics and comparisons
by ethnicity and diagnosis are presented in Table 1. Mean baseline
age of participants was 74.80 (7.22) years with 60% female and aver-
age education of 12.51 (4.90) years. a3 42/40 levels were significantly
lower in Whites compared to Hispanics and African Americans. a8
42/40 levels also were significantly lower in the demented group
compared to MCI or cognitively normal group. The t-tau levels were
significantly lower in the cognitively normal group compared to MCI.
NfL levels were significantly lower in cognitively normal compared to
the MCl or the demented group (see Table 1).

3.2 | Latent growth modeling

To find the best fit approximation of level and change in cognition, we
tested five separate models, including non-linear estimates. Using tra-
ditional fitting metrics of AIC and BIC, we found stepwise significant
improvement of the model by adding a random intercept and slope. We
observed that the random intercept (level) and random slope growth
model provided the best fit to our EF and EM scores (Supplementary
Table S1). Adding a quadratic estimate of change did not improve the

model. The random intercept and random slope model showed that

participants varied in their EF and EM level (at 75 years) and slopes
over time (Supplementary Figure S1). All level and slope estimates of EF
and EM were saved and used as dependent variables in our subsequent

models.

3.3 | Path analysis for EF and EM

We observed that plasma biomarkers were differentially associated
with EF and EM performance and change. First, lower af 42/40 levels
were associated with poorer EF (level: § = 4.163, SE = 1.980, p = .036)
and EM performance (level: B = 6.902, SE = 2.957, p = .020) and
steeper EF (slope: 8 = 0.385, SE = 0.113, p = .001) and EM (slope:
B = 0.272, SE = 0.128, p = .034) decline. We note that to be con-
sistent in our presentation of all three plasma biomarker results, we
reversed the association of af 42/40 levels where, higher af 42/40
levels corresponding to higher cognitive performance and less decline
is represented as lower af 42/40 levels were associated with lower
cognitive performance and steeper decline. Second, higher t-tau was
associated with lower EF (level: B = -0.042, SE = 0.015, p = .005)
and EM (level: B = -0.050, SE = 0.022, p = .025) performance but
did not predict change in cognition. Third, higher NfL was associated
with lower EF (level: g = -0.164, SE = 0.062, p = .008) and EM (level:
B =-0.263, SE = 0.094, p = .005) performance and steeper EF (slope:
B=-0.009, SE =0.004, p =.026) and EM (slope: 8 =-0.019, SE = 0.005,
p <.001) decline.

34 | HV mediations

HV differentially mediated the association between each plasma
biomarker and cognitive performance and change (Figure 2A-C). First,
HV completely mediated the association between lower af 42/40 lev-

els and poorer EF performance and partially mediated steeper EF
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Path Analysis: Hippocampal Mediation:

w54 Hippocampal Volume

Indirect: = 1.206; SE = 0.578; p = 0.037 "o
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aP 42/40 EF (slope)

=0.297 SE=0.102; p = 0.004

Path Analysis: Hippocampal Mediation:

$A Hippocampal Volume
S

Indirect: B =3.109; SE =1.261; p = 0.014
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EM (slope)

A Hippocampal Volume \e
S

Indirect: = 0.085; SE =0.038; p = 0.025
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3=0.179 SE=0.124; p = 0.149

FIGURE 2 Path analysis and hippocampal mediation models for (A) amyloid 8 42/40 (af 42/20), (B) total-tau (t-tau), and (C) neurofilament
light (NfL) on executive function (EF) and episodic memory (EM) performance (level) and change (slope).
Note: Solid arrows represent significant results and dashed arrows depict insignificant results.
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FIGURE 2 Continued

decline. Second, HV completely mediated the association between
lower a8 42/40 levels and poorer EM performance and steeper decline.
For complete details see Supplementary Table S2. Third, there were
no significant HV mediations for t-tau with EF or EM performance.
Fourth, HV completely mediated the association between higher NfL
and steeper EF decline and poorer EM performance (Supplementary
Table S2 and Figure 2). Fifth, HV partially mediated the association
between higher NfL and steeper EM decline (Supplementary Table S2).
We note that time difference in MRI scan and plasma collection as a

covariate did not change our overall mediation results.

4 | DISCUSSION

We observed neurodegeneration (represented by HV) selectively
mediated the association between key plasma biomarkers on cognitive
trajectories in an ethnoracially diverse community-based sample. First,
lower plasma af 42/40, higher t-tau, and higher NfL predicted lower
EF and EM performance, and lower a3 42/40 and higher NfL predicted
steeper EF and EM decline. Second, this association was partially or
completely explained by HV for (1) ag 42/40 and EF performance and
decline, (2) aB 42/40 and EM performance and decline, (3) NfL and EF
decline, and (4) NfL and EM performance and decline. Our findings in
this cohort suggest that (1) plasma NfL and ap 42/40 levels are more
sensitive than t-tau in predicting cognitive decline and (2) HV medi-
ates the association between aB 42/40 levels and cognition for both
EF and EM performance and decline whereas, the association between
NfL and EF performance was not mediated. In the paragraphs below,
we highlight five aspects related to the importance and significance of

these findings.

Q
<7
&7
//Q./
/\;‘\'%/ Indirect: 3 =-0.005; SE = 0.004; p = 0.219
S
At
Iz
t-tau | EF (level)
B =-0.038SE =0.14; p = 0.008
@«,I Hippocampal Volume N&,
N
g’
o4
o
//Q'/
")\}i// Indirect: 3 =-0.012; SE =0.010; p = 0.212
Q
Sy ‘%,
// 4
ttau === ————— - EM (level)

3=0.039 SE =0.023; p = 0.093

First, the current study is an extension of previous work on plasma
NfL3 to detect differences and changes across cognitive domains. Both
EF and EM are important for early identification of older adults at risk
of accelerated decline and differential diagnosis of dementia.®® NfL
is hypothesized to be a key marker of axonal injury and neurodegen-
eration, and plays an important role in nerve conduction velocity of
myelinated axons®2 and may be sensitive to vascular or AD white mat-
ter neurodegeneration.®® As our cohort included individuals along the
spectrum of cognitive performance, we observed significantly lower
NfL levels in our cognitively normal group compared to the MCI and
demented groups. With sample size limitation in each group, we did
not perform mediation analyses as stratified by diagnoses. However,
these mean group differences further support our findings for higher
NfL (observed in the MCl and demented group) with poorer EF and EM
performance and steeper decline.

Second, we note that t-tau was significantly related to cognitive
performance but did not predict cognitive change. Although the con-
centration of a 42/40, p-tau, t-tau, and NfL in plasma are much lower
than in CSF,%* recent studies using a range of ultrasensitive assays have
shown significant associations with each of the four plasma biomarkers
and cognition.”343% Our findings suggest that compared to ag 42/40
and NfL, plasma t-tau may not fully capture high risk cognitive decline
profiles® in a ethnoracially diverse group or early clinical phase of
dementia.3¢

37 and as

Third, af 42/40 is a key player in AD pathogenesis,
expected, we observed lower plasma af 42/40 levels predicted
lower cognitive performance and steeper decline even in our eth-
noracially diverse cohort. Although inconclusive, our results suggest

that plasma af 42/40 levels are representative of both EF and EM
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FIGURE 2 Continued

changes. Future work should consider examining how plasma af
42/40 levels associate with amyloid in the brain and how decline in
other cognitive domains may be partially affected or possibly even
precede memory deterioration.3¢ We also observed that ag 42/40
levels were lower in Whites compared to Hispanics and African

Americans in our cohort. This finding suggest a8 42/40 levels may

EM (slope)

f=-0.016; SE =0.004; p < 0.001

be reflective of different underlying neuropathological mechanisms
influencing cognitive trajectories in different racial/ethnic groups:12
as previously shown by our group.'> While previous studies report
that plasma aB 42/40 are positively correlated with CSF ag 42/40*
and amyloid PET positivity,? our findings raise the question of

whether plasma af 42/40 biomarkers are similarly correlated with
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established CSF and PET biomarkers of dementia in different
racial/ethnic groups.*°

Fourth, we observed the association between ag 42/40 levels and
cognition is partially or fully explained through HV. Hippocampal
atrophy, an important indicator of neurodegeneration in ADRD and
memory decline,*! may provide a pathway through which ag 42/40 lev-
els are associated with EF and EM performance and decline. It is also
important to note this pathway may be more sensitive to EM decline
than EF decline, since EF decline was only partially mediated through

HV. Previous reports have focused on a global cognitive measure?

as
the primary outcome to examine plasma af 42/40 and cognitive asso-
ciations. We extend this work and provide novel insight on potential
underlying differences between plasma biomarkers across cognitive
domains (EF versus EM trajectories) in a clinically and ethnoracially
heterogenous population.

Fifth, HV selectively mediated the association between NfL and our
two cognitive domains. Specifically, HV completely explained the asso-
ciation between NfL and EM performance and EF decline, and partially
explained the association between NfL and EM decline in our cohort.
Elevated NfL levels, which reflects greater axonal degeneration and
injury, in combination with hippocampal atrophy, may represent higher
risk of EF decline and lower EM performance. In previous research,
elevated plasma NfL has been shown to predict right hippocampal
atrophy in AD patients*? and is highly correlated with CSF NfL, t-
tau, p-tau, and ap 42/40.4% Recent work also suggest low plasma
NfL levels protect against prodromal AD through elevated cortical
microglial activation.** Hippocampal atrophy is highly associated with
EM performance® and, in synergy with elevated NfL, may explain the
observed steeper EF decline and poorer EM performance and decline.
In our findings, HV did not mediate the association between NfL and
EF performance. This suggests the mediation for NfL and EF (level)
associations may occur through other brain structures (e.g., frontal
lobes; white matter injury) and should be considered in future work.
Although high NfL levels are not considered to be disease specific but
reflects overall neurodegeneration, our finding with higher NfL pre-
dicting lower EF and EM performance and steeper decline, suggests
that NfL mediation with hippocampal atrophy may indicate processes
beyond white matter injury that influences multiple cognitive domains
and longitudinal change.

Our study has strengths as well as limitations. A first strength is
that our plasma biomarker findings replicated the cognitive decline
observed with more established CSF (ag, t-tau, NfL) and PET (amyloid
and tau) results. We extended this finding by showing that a key neu-
rodegenerative marker, HV, selectively mediates this association for
two important cognitive domains in a large ethnoracially and clinically
diverse cohort of community based older adults. Second, in our longi-
tudinal data analyses, we examined age as the metric of time, which
allowed us to incorporate chronological age directly into our analyses.
This approach allowed us to account for any variability associated with
age on the two cognitive domains and examine change across a 50-
year band of aging. Third, we included two well established cognitive
domains (EF and EM) in cognitive aging and dementia research. Both

cognitive factors include a range of standard neuropsychological tests

Disease Monitoring

and have been extensively validated to be invariant, both across eth-
nic groups and longitudinally.2” Fourth, although, the present work is
limited to plasma biomarkers, we observed similar findings in the lit-
erature with corresponding CSF and PET biomarkers, which are highly
invasive and expensive AD biomarkers.

Regarding limitations, first, inconsistent and negative results have
been observed between plasma and CSF af42 levels in AD,*¢ suggest-
ing these differences may be due to assay techniques and the smaller
concentration present in blood versus CSF. Future work should con-
sider including CSF biomarkers in addition to amyloid and tau PET
markers to make relevant comparisons.*” Second, we did not exam-

48 nor as stratified

ine our mediation models with other brain regions,
by clinical diagnoses, ethnicity, and Apolipoprotein E ¢4 status. Future
studies with larger sample sizes are needed to account for differential
plasma biomarker levels and brain morphometry and to make accurate
conclusions regarding ethnicity, clinical, and genetic differences. Third,
we did not analyze p-tau levels in addition to our t-tau measures. Previ-
ous studies have reported inconsistent findings between plasma p-tau
and t-tau in AD°? and future studies with the availability of both p-tau
and t-tau should consider investigating both biomarkers to elucidate
these discrepancies as p-tau may be more sensitive to detect changesin
cognition.®® Fourth, our plasma biomarkers data were only measured
at baseline, and longitudinal data as well as post-mortem diagnoses
to denote the underlying pathophysiology of dementia biomarkers
are needed to provide an in-depth understanding of the association
between change in plasma biomarkers with cognitive changes in a
heterogenous population.

In sum, we observed that the associations of plasma ag 42/40 and
NfL, with cognitive performance and trajectory, is differentially medi-
ated by HV in an ethnoracially and clinically diverse cohort. Future
work should consider examining the underlying molecular pathways
to understand how neurodegeneration may mediate the risk observed
with non-invasive plasma biomarkers in dementia. Understanding
the underlying neural and pathological mechanisms for blood-based
biomarker pathways may lead to early identification of high demen-
tia risk profiles in clinical practice and person-centered intervention

programs in diverse populations.
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