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INTRODUCTION: Identifying low-cost, minimally-invasive screening instruments for
Alzheimer’s disease (AD) trial enrichment will improve the efficiency of AD trials.
METHODS: A total of 685 cognitively normal (CN) individuals and individuals with
mild cognitive impairment (MCI) from the Alzheimer’s Disease Neuroimaging Initiative
(ADNI) were grouped according to cutoffs of genetic risk factor (G) polygenic hazard
score (PHS) and tau pathology (T) plasma phosphorylated tau-181 (p-tau181) into four
groups: G+T+, G-T-, G+T-, and G-T+. We assessed the associations between group
level and longitudinal cognitive decline and AD conversion. Power analyses compared
the estimated sample size required to detect differences in cognitive decline.
RESULTS: The G+T+ group was associated with faster cognitive decline and higher
AD risk. Clinical trials enrolling G+T+ participants would benefit from significantly
reduced sample sizes compared with similar trials using only single makers as an
inclusion criterion.

DISCUSSION: The combination of two low-cost, minimally-invasive measures—
genetics and plasma biomarkers—would be a promising screening procedure for
clinical trial enrollment.

KEYWORDS
Alzheimer’s disease, clinical trial enrichment, plasma p-tau181, polygenic hazard score

Highlights

* Participants with unimpaired or mildly impaired cognition were grouped based on
cutoffs on genetic risk factors (G: polygenic hazardous score [PHS]) and Alzheimer’s
pathology (T: baseline plasma phosphorylated tau-181 [p-tau181]).

* Participants with high PHSs and plasma p-tau181 levels (G+T+) were at risk of faster
cognitive decline and AD progression.

* The combination of PHS and plasma p-tau181 could enhance clinical trial enrich-
ment more effectively than using single biomarkers.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2024 The Author(s). Alzheimer’s & Dementia published by Wiley Periodicals LLC on behalf of Alzheimer’s Association.
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1 | BACKGROUND

Alzheimer’s disease (AD) is a progressive neurodegenerative dis-
ease with gradual deterioration of behavioral and cognitive functions.
Before the onset of clinical symptoms, pathological changes have
already been occurring in the brain for 10-20 years. These early stages
(preclinical and prodromal stages) are an important target window for
optimal timing of therapeutic intervention.! There is an increasing con-
sensus that to bring about significant modifications to AD progression,
treatment or intervention must begin at early stages (preclinical or
prodromal stages) of the disease. However, due to the clinical hetero-
geneity of AD, it is a challenge to identify and select asymptomatic
individuals who are at risk of faster cognitive decline and AD progres-
sion. Therefore, sample enrichment becomes a pivotal component in
the design of clinical trials for AD that could reduce the necessary sam-
ple size and enhance the likelihood of detecting the effectiveness of a
treatment.?

Numerous studies have used neuroimaging techniques such as
magnetic resonance imaging (MRI), positron emission tomography
(PET), and cerebrospinal fluid (CSF) biomarkers to identify individuals
exhibiting abnormal AD pathology for inclusion in clinical trials.2 MRI,
allowing a direct measure of regional brain atrophy, has been evalu-
ated as an enrichment biomarker in clinical trials among the amnestic
mild cognitive impairment (MCI) population.* Amyloid PET imaging
has also been serving as a feasible and effective screening tool to
enroll individuals with abnormal amyloid pathology in clinical trials
at early stages of AD.> Tau PET imaging has the potential to enrich
pre-dementia participants who are at risk of cognitive decline.” Fur-
thermore, CSF biomarkers have also been recommended for clinical
trial enrichment and treatment selection.® Studies have identified com-
binations of these biomarkers that could help to improve the selection
of individuals with a high risk of AD progression.””? However, these
measures face limitations due to high cost, the need for invasive pro-
cedures such as lumbar puncture, and high dependency on specialized
equipment and clinical expertise.

With exciting recent progress in research, plasma biomarkers have
been proposed as a cost-effective and easily accessible screening
tool for clinical use. Several clinical trials have benefited from more
efficient clinical trial recruitment using plasma biomarkers, including
TRAILBLAZER-ALZ3 and SKYLINE.2C Other studies have reported the
potential utility of plasma phosphorylated tau (p-tau) as a screening
tool for preventive clinical trials.!%12 In addition, genetic risk factors
are also a promising and affordable assessment instrument for clinical
trial enrichment.’3 The polygenic hazard score (PHS), developed by the
Desikan group to evaluate AD genetic risk factors, is associated with
the age at onset of AD and can be calculated using epithelial cell DNA
that is easily collected with a cheek swab.1* Although plasma biomark-
ers identify the current pathological load, the PHS benefits from a
predictive component, thereby identifying future risk. Our recent work
has proposed that a simple PHS stratification method could contribute
to efficient clinical trial design in pre-dementia participants.t31° Log-

ically, combining future potential decline (PHS) with current status
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RESEARCH IN CONTEXT

1. Systematicreview: We used Google Scholar and PubMed
to explore the research on clinical trial enrichment in
the preclinical and prodromal stage of Alzheimer’s dis-
ease (AD). Our investigation uncovered a lack of studies
employing multimodal, low-cost, and minimally-invasive
screening tools for the prevention and treatment of
early-stage AD.

2. Interpretation: The combination of genetic and plasma
biomarkers could predict pre-dementia participants at
risk of AD progression and enhance clinical trial enrich-
ment more effectively than using single biomarkers.

3. Future directions: This article proposes a possible
approach to identifying individuals who could benefit
from medications targeting early-stage AD, and could be
ideal candidates for clinical trials. We anticipate that this
approach could be duplicated in alternative cohorts and
applied in forthcoming clinical trials.

(plasma p-tau) might add sensitivity to identify individuals at highest
risk for impending decline, who might be the best candidates for trials
that target preclinical or prodromal AD. Exploring whether combining
genetic risk factors and plasma biomarkers outperforms a model rely-
ing on a single diagnostic indicator adds an intriguing dimension to the
investigation.

In this study, we aimed to assess how and whether the combination
of PHS and plasma p-tau181 would improve the prediction of cogni-
tive decline for enriching clinical trial populations in the pre-dementia
stage. We included cognitively normal (CN) and newly symptomatic
individuals with MCI, and we assessed whether individuals with high
PHS and high baseline plasma p-tau181 were associated with faster
cognitive decline and high AD risk. We also investigated how the joint
use of two markers as screening instruments improved AD clinical trial

enrichment compared to using only one marker.

2 | METHODS

2.1 | Data source

Data used in the preparation of this article were obtained from
the Alzheimer’s Disease Neuroimaging Initiative (ADNI) database
(adni.loni.usc.edu). The ADNI was launched in 2003 as a public-private
partnership, led by Principal Investigator Michael W. Weiner, MD. The
primary goal of ADNI has been to test whether serial MRI, PET, other
biological markers, and clinical and neuropsychological assessment can
be combined to measure the progression of MCI and early AD. For

up-to-date information, see www.adni-info.org.


http://www.adni-info.org
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2.2 | Participants

We included participants (N = 685) from ADNI who were CN (N = 270)
or had MCI (N = 415) at their baseline plasma p-tau181 measurement,
had available calculated Desikan PHS, and had longitudinal cognitive
data. Although racial and ethnic minority groups were underrepre-
sented in ADNI, we included only participants who self-identified as
non-Hispanic White (NHW), as genetic risk factors differ by group¢:1”
and the PHS is not yet well defined in these other racial and ethnic
groups. In addition, we conducted additional analyses by including 20
extra subjects who did not self-identify as NHW (N = 705, CN: N = 281;
MCI =424).

2.3 | Plasma p-tau181

Plasma p-tau181 was examined by the single-molecule array (Simoa)
technique, using an in-house assay developed in the Clinical Neuro-
chemistry Laboratory, University of Gothenburg, Sweden. The assay
utilizes acombination of two monoclonal antibodies (tau12 and AT270)
and measures N-terminal to mid-domain forms of p-tau181. Details of
the assay can be found here.'®

24 | PHS determination

Desikan AD PHS was calculated as described previously.2* Briefly, it
was computed based on a Cox proportional hazard regression model
combining 31 AD-associated single nucleotide polymorphisms (SNPs)
in addition to two apolipoprotein E (APOE) variants (¢2/¢4). Individuals
with high PHS have the highest yearly AD incidence rates.

Participants were grouped according to the previously published
cutoffs of PHS at 65th percentile (PHS below 65th: G-; PHS above
65th: G+)12 and baseline plasma p-tau181 (p-tau181 < 19.8 pg/mL: T-;
p-tau181 > 19.8 pg/mL: T+)?: G+T+, G-T+, G+T-and G-T-.

2.5 | Cognitive measures

Longitudinal cognitive decline was assessed using five outcome mea-
sures, the Clinical Dementia Rating scale Sum of Boxes (CDR-SB),
the Mini-Mental State Examination (MMSE), the ADNI-modified Pre-
clinical Alzheimer’s Cognitive Composite (PACC) with Digit Symbol
Substitution (mPACCdigits), and the Trails B (mPACCtrailB).

2.6 | Statistical analyses

In the characteristics table, differences in baseline age, education,
baseline cognitive measures, PHS, baseline p-tau181, and follow-up
time (years since baseline) between different groups were com-
pared (G+T+ vs. G-T-/G-T+/G+T-) using independent t-tests. Pearson’s
chi-square tests were used to detect group differences (G+T+ vs

G-T-/G-T+/G+T-) in sex, baseline amyloid positivity, and APOE ¢4
carriership.

We fit a linear mixed-effects (LME) model with random slopes and
intercepts, including an interaction term of time x group, to assess the
effects of group levels (G+T+ vs G-T-/G-T+/G+T-) on longitudinal
cognitive change over time in CN and MCl separately. In this model, we
adjusted for baseline age, sex, and education as potential confounders.
In addition, we conducted a sensitivity analysis adjusting for base-
line amyloid positivity. Furthermore, we fit the LME model (random
slopes and intercepts) to extract participant-specific slopes as cogni-
tive change rates and compared the annual cognitive change between
groups using the linear regression model by adjusting for baseline age,
sex, and education in CN and MCl separately.

Cox proportional hazards regression models were used to estimate
the hazard ratio (HR) of diagnosing incident MCI/AD or AD between
groups, adjusting for baseline age, sex, and education. We fit the mod-
els separately for CN and MCI. In both LME and Cox models, time
was treated as a continuous variable and the group segmentation was
treated as a categorical variable with G+T+ as the reference. We also
plotted Kaplan-Meier survival curves using the ggsurvplot function
inR.

In the power analyses, time was rounded to its nearest calendar
year to be consistent with the Mixed Models for Repeated Measures
(MMRM) analysis plan used in clinical trials. Then we treated the
rounded time as a categorical variable and estimated the sample size
for a two-arm clinical trial over 1 year and 2 years, designed to detect
a 25% reduction in cognitive decline of each outcome (a type | error
rate of 5%, power of >80%, and equal allocation to arms). Power
calculations used mean change from baseline and residual covari-
ance structure from MMRM fitting to the combined CN and MCI
data. Three sample sizes were calculated and compared, one estimat-
ing the sample size required for a trial only restricting enrollment to
high plasma p-tau181 participants (T+ only), one for a trial restrict-
ing to high PHS participants (G+ only), and one for a trial restricting
enrollment to participants with both high plasma p-tau181 and high
PHS (G+T+).

A significant threshold « < 0.0125 (0.05/4) was used for correct-
ing multiple comparisons using Bonferroni’'s method. All analyses were

completed with R version 3.6.1.

3 | RESULTS

3.1 | Participants
Participants’ characteristics are presented in Table 1.

In CN, individuals in the G+T+ group were on average older than
those in the G-T- and G+T- group. The proportion of women in G+T+
was lower than the ones in G-T-, G-T+, and G+T-. The percentage of
APOE &4 carriers in G+T+ was higher than in G-T- and G-T+ groups.
In G+T+, 76% of participants were amyloid positive, which was higher
than G-T-, G-T+, and G+T-. There were no significant differences in

baseline cognitive performance between the groups.
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(A) Predicted values of MMSE
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FIGURE 1

(B) Predicted values of CDRSOB

54
Time*G-T-: B =-0.227, P < 0.001**
41 Time*G-T+: B =-0.151, P = 0.045

Time*G+T-: B =-0.183, P = 0.008*

CDRSOB
S

0.0 25 50 75
TIME

Predicted values of mPACCtrailsB

10.0 12.5

mPACCtrailsB

Time*G-T-: B = 0.620, P < 0.001**
Time*G-T+: B = 0.400, P = 0.041
Time*G+T-: B = 0.521, P = 0.004**

&
o
s

0.0 25 5.0 75
TIME

10.0 12,5

LME model with time and group interaction on cognitive outcomes in CN. Interaction plots between time and group on different

cognitive outcomes showing the estimated mean cognitive trajectory in CN participants. (A) MMSE; (B) CDR-SB; (C) mPACCdigit; (D)
mPACCtrailsB. Interaction coefficients from the LME model (adjusted for baseline age, sex, and education; G+T+ as the reference group) were
labeled. *p < 0.0125; **p < 0.005. CDR-SB, Clinical Dementia Rating scale Sum of Boxes; CN, cognitively normal; LME, linear mixed-effects; MMSE,
Mini-Mental State Examination; mPACCdigit, PACC with digit symbol substitution; mPACCtrailsB, PACC with Trails B.

In MCI, the G+T+ group was generally younger than the G-T+
group. The prevalence of APOE ¢4 carriers was notably greater in
the G+T+ group compared to the G-T- and G-T+, and even the
G+T- groups. Within G+T+, 88.8% of individuals tested amyloid-
positive, a notably higher percentage compared to those in G-T-,
G-T+, and G+T-. Moreover, G+T+ showed the worst baseline cogni-
tive performance compared to the other three groups in four cognitive
outcomes.

3.2 | Longitudinal cognitive changes

Among CN, we observed significant time-by-group (G-T- and G-
T+) interaction on longitudinal MMSE change (time x group G-T-:
B = 0.282, p < 0.001; time x group G-T+: § = 0.240, p = 0.012),
and a marginally significant interaction of time-by-group G+T- on
MMSE after the multiple comparison correction (time x group G+T-:
B =0.220, p = 0.015) (Figure 1A). The G-T- and G+T- groups inter-

acted significantly with time on the CDR-SB (time x G-T-: interaction
B=-0.227,p <0.001; time x G+T-: interaction 8= —0.183, p = 0.008)
(Figure 1B). For mPACCdigit, there were significant interaction effects
of time and G-T- (time x G-T-: interaction 8 = 0.648, p = 0.001)
(Figure 1C), whereas the interaction of time-by-group G+T- did not
survive after multiple comparisons. Additionally, we also detected
significant time-by-group (G-T- and G+T-) interactions on longitu-
dinal mPACCtrailsB (time x G-T-: interaction 8 = 0.620, p < 0.001;
time x G+T-: interaction 8= 0.521, p = 0.004) (Figure 1D).

In MCI, there were significant interactions of time and G-T-, G-
T+, and G+T- on MMSE, CDR-SB, mPACCdigit, and mPACCtrailsB
(p’s < 0.001, Figure 2).

The results were similar after adjusting for additional baseline amy-
loid positivity (Figures S1 and S2) and after including participants who
were not NHW (Figures S3 and S4).

We then calculated the annual change of cognitive outcomes for
individual participants by extracting participant-specific slopes from

the LME model and compared the cognitive change rates between
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FIGURE 2 LME with time and group interaction on cognitive outcomes in MCI. Interaction plots between time and group on different

cognitive outcomes showing the estimated mean cognitive trajectory in participants with MCI. (A) MMSE; (B) CDR-SB; (C) mPACCdigit; (D)
mPACCtrailsB. Interaction coefficients from LME model (adjusted for baseline age, sex, and education; G+T+ as the reference group) were labeled.
*p < 0.0125; **p < 0.005. CDR-SB, Clinical Dementia Rating scale Sum of Boxes; LME, linear mixed-effects; MCI, mild cognitive impairment;
MMSE, Mini-Mental State Examination; mPACCdigit, PACC with digit symbol substitution; mPACCtrailsB, PACC with Trails B.

groups. In CN, G+T+ showed greater rates of decline in MMSE and
mPACCtrails than G-T-, G-T+, and G+T- (Figure 3A,D). For CDR-SB
and mPACCdigit, G+T+ demonstrated faster cognitive decline than
G-T- and G+T- (Figure 3B,C). In MCl, G+T+ exhibited greater cog-
nitive decline rates than G-T-, G-T+, and G+T- in MMSE, CDR-SB,
mPACCdigit, and mPACCtrailsB (Figure 4).

3.3 | Survival analyses

Figure 5 shows the HRs, 95% confidence intervals (Cls), and p-values
from Cox proportional hazards regression models. In CN, compared to
G+T+, G-T- and G+T- were associated with a lower risk of MCI/AD
diagnosis (G-T-: HR =0.255, p < 0.001; G+T-: HR =0.328, p = 0.010)
(Figure 5 and Figure S5). The G-T+ group is estimated to have a lower
risk of AD diagnosis compared to G+T+ (G-T+: HR =0.386, p =0.020);
yet the association did not suggest being statistically significant after

correcting for multiple comparisons.

Consistent with what we observed in the longitudinal cognitive
changes, in MCI, the G-T-, G+T-, and G-T+ groups were all signifi-
cantly associated with a lower risk of AD (G-T-: HR=0.246,p < 0.001;
G-T+:HR =0.061, p < 0.001; G+T-: HR =0.391, p < 0.001) (Figure 5
and Figure S6).

3.4 | Power analyses

Next, we evaluated whether the combination of PHS and baseline
plasma p-tau181 (G+T+) outperformed the single criterion (G+ only
or T+ only) in clinical trial enrichment. Table 2 shows the sample size
needed for each cognitive outcome in each arm of a two-arm hypo-
thetical trial with combined CN and MCI participants. For each of the
cognitive measures, the clinical trial required substantially fewer sam-
ples when enrolling based on the combinational criterion of recruiting
G+T+ participants. Especially at 2 years, using multiple biomarkers
(G+T+) required roughly 70%—-80% fewer participants for enrollment
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FIGURE 3 Cognitive change comparison between groups in CN. Bar plots showing the comparison between different cognitive outcomes (A)
MMSE; (B) CDR-SB; (C) mPACCdigit; (D) mPACCtrailsB between groups in CN (adjusting for baseline age, sex, and education; G+T+ as the
reference group). *p < 0.0125; **p < 0.005. CDR-SB, Clinical Dementia Rating scale Sum of Boxes; CN, cognitively normal; MMSE, Mini-Mental
State Examination; mPACCdigit, PACC with digit symbol substitution; mPACCtrailsB, PACC with Trails B.

compared to using only G+ and 25%-40% fewer participants com-
pared to using T+ only. The results were similar after adjusting for
additional baseline amyloid positivity (Table S1) and including par-
ticipants who were not NHW (Table S2). Hence, the use of multiple
biomarkers as an inclusion criterion is suggested to be more efficient

inrecruitment.

4 | DISCUSSION

There is growing consensus that for effective AD prevention and
treatment, the clinical intervention will benefit from initiation at the
early stages including the preclinical and prodromal stages.! How-

ever, including non-AD participants with slower cognitive decline or

AD progression might reduce the power and sensitivity of treatment
detection. In this study, we explored that combining genetic and plasma
biomarkers, both being accessible and cost-efficient, could effectively
predict participants at risk of faster cognitive decline and AD progres-
sion. Power analyses also suggest that the combination could enhance
clinical trial enrichment more effectively than using single biomarkers.

Previous work has indicated that PHS and plasma p-tau181 were
both associated with amyloid positivity and longitudinal cognitive
decline, respectively,’320-23 but most of these studies involved par-
ticipants with MCI or a combination of CN and MCI. In this study, by
combining these two measures, the G+T+ group enabled the predic-
tion of higher amyloid positivity and faster cognitive decline, even in
CN. Individuals with only one risk factor (G+T- and G-T+) displayed
a lower proportion of amyloid positivity than those in the G+T+. Like
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MMSE, Mini-Mental State Examination; mPACCdigit, PACC with digit symbol substitution; mPACCtrailsB, PACC with Trails B.

G-T-, both G+T- and G-T+ exhibited slower cognitive change com-
pared to G+T+. In addition, survival analyses indicated that G+T- and
G-T+ were associated with a lower risk of AD. This suggested the
potential clinical utility of using a combination of PHS and plasma p-
tau181 for amore accurate assessment of AD risk and cognitive decline
in cognitively unimpaired populations. Notably, PHS and plasma p-
tau181 have also been reported to benefit clinical trial enrichment
individually.1324 Our findings in the power analyses demonstrated that
a combination of these two markers (G+T+) is superior to using a sin-
gle marker (G+ or T+) for enrichment. CN or MCl individuals with high
PHS and plasma p-tau181 are at high risk of AD progression and are
more likely to benefit from the intervention in clinical trials. Select-
ing these individuals might enhance the efficiency of trials by reducing

the variability within the study population and increasing the likeli-

hood of detecting treatment effects. In future clinical trials, employing
a multistep screening process wherein high PHS participants are pre-
screened through easily collectible and cost-effective cheek swabs,
followed by the measurement of plasma p-tau from blood samples,
presents a potential, cost-effective, and widely accessible method for
enrichment.

Recent studies have reported that plasma p-tau217 had a stronger
association with AD pathology than plasma p-tau181 in preclinical AD
and may be diagnostically superior to p-tau181.2* Recent work from
the Biofinder group has reported that plasma p-tau217 outperforms p-
tau181 in the prediction of cognitive decline.!? Subsequent research
should delve into exploring and comparing the predictive capacities
in AD and clinical trial enrichment by incorporating PHS along with

measurements of plasma p-tau217 and p-tau181.
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HR (95% Cl) P value
G-T- 0.255(0.123-0.527) —_— <0.001**
CN | G-T+ 0.386(0.171-0.873) 0.022
G+T- 0.328 (0.140-0.767) 0.010*
G-T- 0.246 (0.158-0.382) o <0.001"
MCl G-T+ 0.061(0.0150.252) <0.001**
G+T- 0.391(0.251-0.610) s <0.001"
T 7 T
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FIGURE 5 HR of MCI/AD conversion from CN and AD conversion from MCI. Cox proportional risk model estimating the HR of MCI/AD in CN
and AD in MCl, adjusting for age, sex, and education. *p < 0.0125; **p < 0.005. AD, Alzheimer’s disease, CN, cognitively normal; HR, hazard ratio;

MCI, mild cognitive impairment.

In this study, the power calculation estimates provide insight into
the relative efficiency of integrating genetic risk factors with plasma
biomarkers. However, the actual necessary sample size may be con-

tingent upon the characteristics of individuals who are targeted for

TABLE 2 Sample size needed in the hypothetical clinical trial
(CN + MCI).

1year 2years

MMSE

G+ 7450 4743

T+ 3852 1458

G+T+ 3273 994
CDR-SB

G+ 5099 3092

T+ 3670 1114

G+T+ 2479 810
mPACCdigit

G+ 6354 3746

T+ 3350 1260

G+T+ 2666 872
mPACCtrailsB

G+ 4621 3662

T+ 3243 1140

G+T+ 1868 658

Note: Sample size estimation and comparison between using G+T+ and only
G+or T+.

Abbreviations: CDR-SB, Clinical Dementia Rating scale Sum of Boxes; CN,
cognitively normal; MCI, mild cognitive impairment; MMSE, Mini-Mental
State Examination; mPACCdigits, modified Preclinical Alzheimer’s Cogni-
tive Composite with Digit Symbol Substitution; mPACCtrailB, modified
Preclinical Alzheimer’s Cognitive Composite with Trails B.

recruitment in future clinical trials. In addition, it is important to note
that the chosen cutoff values for PHS and plasma p-tau181 based on
prior published work are arbitrary. Furthermore, there is consider-
able variability in sensitivity and measurement scales among different
methods for assessing plasma p-tau. To facilitate future clinical applica-
tions, it is imperative to establish standardized measurement methods
to ensure consistency across various studies and laboratories.

This study has some other limitations. First, participants in this study
are mainly NHW, thereby limiting the generalizability of the study
results. The application of the combination may not generalize to non-
White populations, since PHS was developed using a sample of White
participants of European ancestry and there have been reported dif-
ferences in plasma p-tau between races. In addition, the application of
a combination of PHS and plasma p-tau181 data presented requires
validation in an independent sample. Further research will expand this
work and these biomarkers beyond this narrow racial/ethnic group and
into larger, more diverse cohorts.

In conclusion, the combination of PHS and plasma p-tau181 pro-
vides cost-effective and accessible screening tools for AD clinical
trials.
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APPENDIX

Collaborators

The Data and Publications Committee, in keeping with the publication
policies adopted by the ADNI Steering Committee, here provides lists
for standardized acknowledgement. The list consists of three parts:
I. ADNI Infrastructure Investigators and Site Investigators; Il. DOD
ADNI Infrastructure Investigators and Site Investigators; and I1l. ADNI
Depression Infrastructure Investigators and Site Investigators. Infras-
tructure Investigators represent the names responsible for leadership
and infrastructure. Site Investigators represent the names of individu-
als at each recruiting site. All articles, including methodological studies,
should have an acknowledgement list that consists of Infrastructure

Investigators plus the FULL list.
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