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Theme 1: CLINICAL TRIALS: METHODOLOGY 

P 0 0 2 :  C O M P A R I N G  T H E  D O W N  S Y N D R O M E 
COMMUNITY EXPERIENCE WITH SPORADIC AD 
PARTICIPANT INSIGHTS: OVERCOMING BARRIERS TO 
CLINICAL TRIAL RECRUITMENT. J. Hendrix1, P. Ferrell2,  
M. Chevrette1, H. Barce2, T. Batdorf2, H. Hillerstrom1 ((1) Lumind 
Idsc - Burlington, USA; (2) Eli Lilly & Company - Indianapolis, USA)

Background: With improved healthcare, the Down syndrome 
(DS) population is both growing and aging rapidly with a life 
expectancy of >55 years of age compared to just 25 year of age in 
the 1980’s. It is estimated that there are 210 K people with DS in 
the USA and 40% are over the age of 30 years old (1). However, 
with longevity comes a very high risk of Alzheimer’s disease 
(AD). It is estimated that by age 55–60 years at least 70% will 
develop Alzheimer’s dementia (2, 3). Despite the Alzheimer’s 
crisis facing the DS population, very few people with DS have 
participated in clinical trials. Objectives: The challenges in 
clinical trial recruiting for sporadic AD participants have been 
widely explored in academic and commercial site settings, 
including discussions at scientific conference and in scientific 
publications.  And while many of those presentations focus 
on operational challenges, success in meeting enrollment 
goals is not simply about advertising and outreach (4). The 
DS population has unique needs, which are unlikely to be the 
same as needs of participants with sporadic AD.  However, in 
the case of older adults with AD, familial guardians may have 
more similar beliefs and needs of spousal caregivers of those 
with early AD. Method: LuMind IDSC has partnered with 
Eli Lilly & Company to collect qualitative data from potential 
participants with DS and their guardians regarding their beliefs 
about clinical trial participation and experiences with the US 
medical system. The data will look holistically at lifestyle and 
be segmented by parental (and potential participant) age, with 
an attempt to collect data from a variety of residential situations 
to compare with experiences and beliefs of participants and 
caregivers in sporadic AD studies. Results: This talk, given by 
the lead author, will explore common barriers to the recruitment 
of AD studies, with a comparison of the special needs and 
potential solutions for adults with DS. DS organizations, 
such as LuMind IDSC, continuously work to gain the trust of 
participants and their families in ethical research which is a 
key component for successful recruitment.  Lilly and LuMind 
will share data that support the development of strategies and 
tools to engage, support and educate adults with DS and their 
caregivers about clinical trials, and improve their experience at 
clinical trial sites. Conclusion: Unique recruitment strategies 
are needed for successful enrollment of adults with DS in AD 
trials.  Existing Alzheimer’s disease clinical trial sites will need 
new strategies and tools and need to modify their recruitment 
techniques from sporadic AD when they study patients with 
DS. Some of these new solutions may have spillover benefit 
into recruiting for sporadic AD clinical trials. References: 1. de 
Graaf, G.; Buckley, F.; Skotko, B. January 28, 2019 | https://
dsuri.net/us-population-factsheet; 2. Lemere, et.al. Neurobiol 
Dis, 1996, 3(1):16-32.; 3. Hartley, et.al. Alzheimer’s Dementia, 
2015, 11(6):700-9; 4. Grill, J. & Karlawish, J. Alzheimer’s 
Research & Therapy, 2010, 2(34): https://doi.org/10.1186/
alzrt58. 

P 0 0 3 :  K E Y  B A S E L I N E  C H A R A C T E R I S T I C S 
O F  P A R T I C I P A N T S  E N R O L L E D  U S I N G  T A U 
P E T  S C R E E N I N G  I N  T W O  P H A S E  2  T R I A L S .  
S. Shcherbinin, S. Andersen, W. You, C. Evans, L. Munsie, A. Lo, 
J. Sims (Eli Lilly And Company - Indianapolis, USA)

Background: One major challenge in Alzheimer’s disease 
(AD) clinical trial design is addressing the heterogeneity of the 
disorder. Inclusion of participants with varying genotypes, 
phenotypes, baseline performance, compensatory strategies, 
clinical courses, and comorbidities may result in variable 
trial outcomes and accordingly affect the efficacy of disease 
modifying therapies (e.g., Ballard et al, Alzheimer’s and 
Dementia, 2019, 5, 164-174). To enroll a more homogeneous 
population with more uniform cognitive decline and 
increased power, biomarker-driven screening criteria can 
be integrated with cognitive, diagnostic, functional, and 
demographic information. In this regard, amyloid positron 
emission tomography (PET) is being widely used to enroll 
participants with confirmed amyloid pathology and higher 
likelihood of clinical progression. Preliminary data suggest 
(Pontecorvo et al, Brain, 2019, 142, 1723-1735) that owing to its 
established correlation with disease progression and clinical 
course, tau PET can play an even more important role as a 
selection or stratifying variable in clinical trials than amyloid 
PET. It is hypothesized (Qian et al, JAMA Neurology, 2017, 
74, 540-548) that stratification by tau PET may dramatically 
reduce the heterogeneity of participants and improve power. 
Objectives: Our goal was to characterize populations enrolled 
in two phase 2 therapeutic trials where flortaucipir PET was 
utilized as a key eligibility criterion for identifying the tau 
pathological stage. Methods: TRAILBLAZER-ALZ phase 2 
therapeutic trial with anti-N3pG antibody donanemab 
(LY3002813; NCT03367403) and PERISCOPE-ALZ phase 2 
therapeutic trial with anti-tau antibody zagotenemab 
(LY3303560; NCT03518073) implemented National Institute 
on Aging and Alzheimer’s Association (NIA-AA) guidelines 
for AD classification based on biomarker-defined pathological 
stage (Jack et al, Alzheimer’s and Dementia, 2018, 14, 535-
562) with a focus on identifying an early symptomatic AD 
population. Flortaucipir PET imaging (central read) served 
as a key eligibility instrument. Specifically, only a subgroup 
with an intermediate tau burden was selected based on both 
visual reads and quantitative thresholds. Subpopulations with 
minimal tau burden (expected to have slower progression in 
both aggregated tau deposition and cognitive measurements) 
and high tau burden (expected to have the most rapid 
progression and less likely to benefit from treatment) were 
excluded. Cognitive (Mini-Mental Status Examination [MMSE] 
score of 20-28 inclusive) and age (60-85 years) restrictions were 
key eligibility criteria preceding a screening flortaucipir PET 
scan. In TRAILBLAZER-ALZ, a screening florbetapir PET scan 
was performed for participants who met tau eligibility criteria. 
We assessed homogeneity of the enrolled populations using 
both standard deviation (SD) and interquartile range (IQR). 
In particular, such cognitive and functional characteristics 
as MMSE, 13-item Alzheimer’s Disease Assessment Scale – 
Cognitive subscale (ADAS-Cog13), instrumental subscale of 
the Alzheimer’s Disease Cooperative Study (ADCS-iADL) and 
Integrated AD Rating Scale (iADRS; Wessels et al, JPAD, 2015, 
2, 227-241) were examined. As a reference, we used a population 
enrolled in NAVIGATE-AD (NCT02791191), a phase 2 trial with 
BACE inhibitor using stricter diagnostic (mild AD dementia 
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only) and cognitive (MMSE of 20-26 inclusive) scores and more 
flexible pathologic (demonstration of only amyloid pathology 
by florbetapir PET) and age (55-85 years) restrictions. Results: 
Average characteristics (mean±SD) for populations enrolled 
in TRAILBLAZER-ALZ and PERISCOPE-ALZ trials were 
very close to each other confirming a successful and consistent 
implementation of our novel screening procedure based on 
the PET-based tau level. Comparing with NAVIGATE-AD, 
TRAILBLAZER-ALZ and PERISCOPE-ALZ participants had, 
as expected, lower tau pathology with less variable flortaucipir 
PET score. Specifically, composite standardized uptake value 
ratio (tau SUVR, Southekal et al, JNM, 2018, 59, 944-951) for 
baseline flortaucipir images was 1.22±0.12, 1.23±0.11, and 
1.38±0.31, in TRAILBLAZER-ALZ, PERISCOPE-ALZ, and 
NAVIGATE-AD trials, respectively. Moreover, populations 
enrolled using the novel tau-based screening procedure had 
less variable ADAS-Cog13 baseline scores. Both SD and IQR 
values in TRAILBLAZER-ALZ (7.58 and 11) and PERISCOPE-
ALZ (7.76 and 11) were lower than in NAVIGATE-AD (9.05 
and 13) despite more flexible diagnostic and cognitive eligibility 
criteria. At the same time, we observed higher MMSE SDs in 
TRAILBLAZER-ALZ (3.12) and PERISCOPE-ALZ (2.82) than in 
NAVIGATE-AD (1.93). In all three trials, more women than men 
were enrolled. However, TRAILBLAZER-ALZ (53.31% female) 
and PERISCOPE-ALZ (52.78% female) were more balanced than 
NAVIGATE-AD population (60.76% female). No substantial 
difference was observed between these three trials in ADCS-
iADL and iADRS. Conclusions: Our findings provide initial 
insight on using tau PET-quantification to address AD clinical 
trial population pathologic and clinical heterogeneity.

P004: FIRST IN HUMAN STUDY WITH ALZ-101, A UNIQUE 
AND HIGHLY SPECIFIC THERAPEUTIC VACCINE 
AGAINST THE NEUROTOXIC OLIGOMERIC FORM OF 
Aβ 1-42. A. Sandberg1, I. Nylander1, M. Sheinin2,3, J. Rinne2,4,5,  
Z. Lovro2, K. Torfgård1, A. Bylock1 ((1) Alzinova Ab - Gothenburg, 
Sweden; (2) Crst - Turku, Finland; (3) University of Turku, Institute 
of Biomedicine - Turku, Finland; (4) Turku PET centre, University of 
Turku - Turku, Finland; (5) Division of Clinical Neurosciences, Turku 
University Hospital - Turku, Finland).

Background: Alzinova AB is a Swedish innovative 
biopharma company specialized in the development of 
disease-modifying treatments for Alzheimer’s disease (AD). 
Alzinova’s lead candidate, ALZ-101, is a unique and highly 
specific therapeutic vaccine generated using proprietary AβCC 
peptide™ technology. ALZ-101 is an Aβ 1-42 oligomer mimic, 
and its use as an active immunotherapy agent is intended 
to elicit a strong immune reaction against the neurotoxic 
oligomeric form of Aβ 1-42. Targeting only oligomeric Aβ 1-42 
also reduces the risk of cross-reactivity with generic epitopes 
which could induce unwanted inflammation. ALZ-101 was well 
tolerated in non-clinical toxicity studies. Efficacy data obtained 
from studies in transgenic mice and on human brain extracts 
(assessed in neuronal cell cultures and zebrafish embryos) are 
all showing promising results. Alzinova and Clinical Research 
Services Turku (CRST) in Finland have designed a First-in-
Human (FiH) study to evaluate the safety and immunogenicity 
of ALZ-101. Exploratory endpoints are biomarkers in 
cerebrospinal fluid (CSF), and serum and preliminary efficacy 
is measured with a package of psychometric tests. Subject 
recruitment is planned to start in December 2020. Objectives: 
To present and discuss the design features of a FiH study with 

a therapeutic vaccine in early Alzheimer’s Disease. The primary 
objective of the FiH study to evaluate the safety and tolerability 
of ALZ-101, given at 4 occasions, compared to placebo. The 
secondary objective is to evaluate the immunologic response 
after injections with ALZ-101. Methods: The study is a phase 
I, placebo-controlled, double-blind, randomized, multiple dose 
immunization study of ALZ-101 in patients with Minimal 
Cognitive Impairment (MCI) due to AD or mild AD, performed 
at a single centre. The subjects will be randomized into one of 
the ALZ-101 dose-groups or to the placebo group. ALZ-101 will 
be administered as intramuscular (i.m.) injections. During the 
treatment period, the study subjects will receive four doses of 
study drug (ALZ-101 or placebo) at weeks 0, 4, 8 and 16. Placebo 
has been included in the study to allow for a comparator in the 
safety evaluation. The ALZ-101 doses chosen for the study have 
been selected based on all available non-clinical information on 
the ALZ-101. Appropriate safety precautions will be employed 
to ensure the safety of the subjects. An independent Data and 
Safety Monitoring Board (DSMB) will review the safety data 
regularly. Safety Magnetic Resonance Imaging (MRI) scans of 
the brain will be performed once during the screening period, 3 
times during the treatment period and once during the follow-
up period. The results of each MRI evaluation must be available 
and reviewed before each subsequent dosing. Before each 
immunization, a set of safety assessments will be performed, 
and the results evaluated. CSF samples will be taken twice, once 
in the screening period (to assess eligibility and to establish 
baseline results) and at week 20, i.e. 4 weeks after the 4th dose. 
Additional CSF samples will be obtained if warranted for safety 
reasons. All subjects starting the treatment period will receive 
their first immunization at Turku University Hospital. After the 
first dosing, subjects will be hospitalized for 24 h for observation 
of possible acute adverse reactions. There will be minimum 
intervals of 48 h between the subjects receiving their first dose. 
Safety follow-up will be continued on the scheduled visits at 
the study site with clinical and laboratory assessments, brain 
MRI scans and collection of Adverse Events (AEs). In addition, 
the Columbia Suicide Severity Rating Scale (C-SSRS) and the 
Alzheimer´s Disease Cooperative Study – Clinical Global 
Impression of Change (ADCS-CGIC) will be used to capture 
any unexpected deterioration of the clinical condition. Remote 
visits (telephone contacts) will be performed to assess possible 
AEs and IREs at pre-specified time points. The potential of ALZ-
101 to induce antibodies will be evaluated at 8 occasions during 
the study. Endpoints will be Aβ-specific antibody titre, number 
of titre-based responders and area under serum Aβ-specific 
antibody titre curve (AUC) from Week 0 to Week 20. Results: 
Results from the FiH study are expected in December 2022. 
Conclusion: In a FiH study, safety and tolerability are the most 
important parameters to evaluate for further clinical product 
development. Risks for subjects included in a FiH study must 
be minimal. Alzinova and CRST have designed a study with 
adequate safety precautions. At the same time, the strength and 
duration of the immunologic response to multiple doses of ALZ-
101 will be evaluated in participants representing the target 
population of the novel agent.
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P005: SALVAGING COVID-19 INTERRUPTED ALZHEIMER 
CLINICAL TRIALS USING VIRTUAL PATIENT 
SIMULATIONS. P. Van Der Graaf1, G. Hugo2 ((1) Certara - 
Canterbury, United Kingdom; (2) Certara - Berwyn, USA)

Objectives: The COVID-19 pandemic has halted many 
ongoing CNS clinical trials, especially in Alzheimer’s 
disease with some of the long duration trials, re-starting at 
different points along the trial time-line with substantial 
protocol amendments. In order to align the outcomes of 
these protocol amendments with the original trial design at 
the individual patient level, we propose to use Physiology-
Based Pharmacokinetic (PBPK) and Quantitative Systems 
Pharmacology (QSP) Modeling by “correcting” the impact 
of the protocol amendments on the cognitive trajectory in a 
mirror virtual patient population with identical co-medications, 
genotypes, amyloid and tau status. Methods: The Virtual 
Twin approach creates a PBPK computer-simulated model of 
each patient with a virtual twin QSP model of trial subjects, 
with the same co-medications, common genotype variants 
affecting metabolism and cognitive outcome; β-amyloid and 
tau biomarkers. The QSP platform is a previously ADAS-
Cog calibrated model of key neuronal circuits involved in 
cognition, allowing to model the effects of CNS active 
co-medications based on their pharmacology and genotypes 
based on imaging studies.  In this Virtual Twin approach, the 
platform will be blindly validated against the actual clinical 
data from the completer set and the fragmented outcomes of the 
restarters with their individual protocol amendments, before 
“renormalizing” the cognitive trajectory to the original trial 
design for those subjects whose trial was interrupted. Results: 
We simulate a number of different scenarios with a three month 
interruption in a 24-month AD study of a bi-weekly amyloid 
antibody infusion and with an increased use of anxiolytics 
and anti-depressants after restart. The impact of these 
protocol amendments is highly dependent upon the genotype 
combination with the 5-HTTLPR rs 23351 driving most of the 
observed differences, followed by APOE and COMTVal158Met 
with different effect size (up to 3 points in ADAS-cog) in placebo 
and active treatment. The introduction of anti-depressants also 
differentially affects the cognitive trajectory in placebo versus 
active treatment. Using a virtual patient trial with 1200 subjects, 
we illustrate how to reconstruct the cognitive trajectory of 600 
subjects at different time points affected by the interruption. 
Discussion: Integrating knowledge about the biology using 
QSP with PBPK modeling and extensive validation with 
the fragmented clinical data available, in principle allows to 
reconstruct to a certain degree the original cognitive trajectory 
in these patients affected by the COVID-19 interruption.  In this 
way, the original trial design and statistical analysis plan can be 
applied to achieve a fair evaluation of the clinical effect of the 
investigative new drug.  

P006: PREDICTING CDR-SB PROGRESSION USING DATA 
FROM 6 INTERVENTIONAL CLINICAL TRIALS AND 
ADNI. B. Toth1, V. Steffen1, Y. Chen1, C. Rabe1, M. Friesenhahn1, 
T. Bittner2 ((1) Genentech - South San Francisco, USA; (2) Roche - 
Basel, Switzerland)

Background: Using prognostic covariates as adjustment 
factors in the primary efficacy assessment results in a more 
precise estimate of the treatment effect in AD trials. Although 
several studies predict conversion from CN to MCI and/or 

MCI to AD, these are not commonly used endpoints in recent 
early AD trials. Instead, we focus on predicting a widely used 
primary endpoint in these studies, the change in CDR-SB score. 
Objectives: We trained and validated a model, prognostic for 
change in CDR-SB using baseline measures that is transferable 
between studies across the spectrum of early AD. The key 
factors identified by the model can be used as adjustment 
covariates in the primary efficacy analysis of an investigational 
trial, to improve the precision of the treatment effect estimate 
by reducing conditional bias. The model can also serve to 
identify progressors, who potentially play an important role in 
the successful testing of drug efficacy. Methods: The dataset 
contained 6 interventional studies (ABBY NCT01343966, BLAZE 
NCT01397578, SCarlet RoAD NCT01224106, Marguerite RoAD 
NCT02051608, CREAD NCT02670083, CREAD II NCT03114657) 
and subjects from the observational cohort, ADNI. Patients 
must have had evidence of amyloid pathology confirmed 
by either PET or CSF, an MMSE ≥ 20, a minimum of 1 year 
follow up and a diagnosis of either prodromal or mild AD at 
baseline. Subjects from the first 4 investigational studies and 
ADNI were randomly split, ~60% to the training (n=1158) 
and ~40% to the test (n=865) subgroups. The independent 
validation (n=1316)  cohort consists of the last 2 interventional 
studies (CREAD NCT02670083, CREAD II NCT03114657). For 
each individual subject, CDR-SB progression was calculated, 
using all available data up to 2 years. 10 pre-specified features 
(age, sex, BMI, education, ApoE4, diagnosis, MMSE, CDR-SB, 
ADL or FAQ and ADAS-Cog 12) formulated the benchmark 
model and we evaluated non-linear effects and interactions. 
Backward elimination and LASSO identified a simplified model 
with the most important features, while not compromising 
the bias-corrected calibration and the bootstrapped R2. An 
extended feature set (CDR-SB and ADAS-Cog subscores in 
addition to the 10 pre-specified)  was evaluated with an elastic 
net, a random forest and XGboost regression. These machine 
learning techniques used 10-fold cross validation (CV) within 
the training set to do hyper/parameter tuning and minimize 
RMSE. The model performance was assessed by their calibration 
and R2 (CV R2 in the training cohort). The effective sample size 
increase (ESSI = 1/(1-R2)) measures the additional sample size 
needed, to achieve the same power in an unadjusted statistical 
analysis. Results: The R2 of the pre-specified 10 feature linear 
model was 15% 95% CI [12%, 20%], 19% [14%, 24%] and 12% 
[8%, 15%], which translates into a 18%, 23%, and 13% ESSI, in 
the training, the test and the validation cohorts, respectively. 
The models with non-linear effects and interactions, did not 
outperform the linear model. A simplified model with only 
2 features (ADAS-Cog 12 and ADL or FAQ) achieved an R2 
of 19% [14%, 24%] in the test cohort and 12% [8%, 15%] in 
the validation cohort without compromising calibration. The 
elastic net model had a 21% [19%, 24%] and 15% [13%, 16%] 
R2 in the test and the validation cohorts respectively, and 
identified “word recall” and the “spoken language ability” 
subscores from the ADAS-Cog test as the most important 
features predicting progression. The discrimination of random 
forest was  R2=21% [18%, 24%] and R2=14% [12%, 15%] in the 
test and the validation subgroups respectively, and in addition 
to the previous 2, it selected the total MMSE, ADAS-Cog 12 
and ADL or FAQ scores as the five most important features. 
Word recall and the 3 total scores were also the top picks in 
the XGBoost approach, which yielded an  R2=14% [12%, 17%] 
in the test cohort and R2=7% [6%, 8%] in the validation set. 
Conclusion: A pre-specified model with 10 features to predict 
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progression of CDR-SB is well calibrated, and robust across 
various studies in early AD. A simplified version with only 
2 features performs similarly. Although they yield a modest 
discriminative power, given their simplicity, they can be easily 
implemented as an adjustment factor in the efficacy analysis of 
clinical trials. Using subscores, and machine learning techniques 
for feature selection did not increase the model performance 
substantially. Nevertheless, the identified key features measure 
the clinical manifestation of the disease, namely memory and 
language being affected early on.

P007: CAN PHARMACODYNAMIC INTERACTION 
W I T H  G E N O T Y P E S  A N D  C O M E D I C A T I O N S 
EXPLAIN VARIABILITY IN CLINICAL TRIALS? A 
QUANTITATIVE SYSTEMS ANALYSIS. H. Geerts1, A. Spiros2  
((1) Certara - Berwyn, USA; (2) In Silico Biosciences - Portland, 
USA)

Objectives:  While currently pharmacokinetic (PK) 
interactions between a novel investigative drug and 
comedications/genotypes can be addressed, pharmacodynamic 
(PD) interactions between comedications, genotypes and disease 
state at the level of neuronal circuits are far less appreciated. 
Methods: We present computer-based Quantitative Systems 
Pharmacology (QSP) Virtual Patient simulations of cognitive 
ADAS-Cog readouts to identify relevant PD-PD interactions 
in clinical trials between comedications, common genotype 
variants, disease state and amyloid modulating agents. 
This platform is based on an advanced computer model of 
biophysically realistic neuronal cortical microcircuit with 35 
CNS targets implemented that is calibrated for ADAS-Cog. 
A similar Virtual Patient model of Parkinsonian motor side-
effects showed good alignment with RWE data in clinical 
practice. Results: Virtual patient simulations using the actual 
pharmacodynamic effect of APOE, COMTVal158Met and 
5-HTTLPR rs23351 genotype derived from human imaging 
studies show a substantial variability of more than 6 points at 
52 weeks and 3 points at 104 weeks with the same amyloid-
lowering interventions in the presence or absence of standard-
of-care medication. The model generates a biological hypothesis 
for the difference between the ENGAGE and EMERGE clinical 
trial outcome with aducanumab. Further interaction with 
benzodiazepines, antipsychotics and antidepressants leads to an 
additional difference of 4.5 points between the best and worse 
outcome. The sheer number of possible combinations (around 
9 million simulated) largely exceeds the number of available 
subjects and precludes the use of data-driven approaches such 
as machine learning or artificial intelligence. Conclusions: QSP 
is a hypothesis-generating engine based on actual quantitative 
integration of pharmacological and biological data. Simulations 
suggest that knowledge and subsequent mitigation of the 
PD-PD interactions between a novel investigative drug and 
comedications/genotypes can reduce patient variability and 
increase the probability of success. 

P008: FINDING TREATMENT EFFECTS IN ALZHEIMER’S 
TRIALS IN THE FACE OF HETEROGENEITY IN DISEASE 
PROGRESSION. R. Jutten, S. Sikkes, W. Van Der Flier,  
P. Scheltens, P.J. Visser, B. Tijms (Amsterdam Umc, Vumc - 
Amsterdam, Netherlands)
 

Background: Individuals with early Alzheimer’s disease 
(AD) show considerable heterogeneity in their rates of cognitive 

decline, even when matched on disease severity at the start 
of the study. This implies that randomization at the start of a 
clinical trial does not necessarily equalizes rates of cognitive 
decline for the placebo and treatment groups. As a consequence, 
placebo versus treatment differences may depend on variation 
in sampling of slow versus fast decliners on cognitive outcome 
measures. To date, it remains unclear how such random 
variation in sampling would influence (potential) treatment 
effects. Objectives: To investigate the influence of heterogeneity 
in disease progression for detecting treatment effects in early 
Alzheimer’s disease (AD) trials, using a simulation study. 
Methods: Individuals with an abnormal amyloid PET scan, 
a clinical diagnosis of MCI or dementia, baseline MMSE ≥ 24 
and global CDR of 0.5, and ≥ 1 follow-up cognitive assessment 
were selected from the ADNI database (N=302, age 73±6.7; 44% 
female; 16.1±2.7 years of education; 69% APOE-e4 carrier). We 
simulated a clinical trial by randomly assigning individuals to 
a ‘placebo’ and ‘treatment’ group and subsequently computed 
group differences on commonly-used cognitive outcome 
measures (i.e. the CDR-SB, ADAS-Cog-13 and MMSE) at 18 
months follow-up. We repeated this simulation 10.000 times 
to determine the 95% range of possible effect-sizes, and we 
compared this range to placebo vs. treatment group differences 
that have been reported for recent anti-amyloid trials in 
prodromal to mild AD. To investigate the influence of sample-
size on the variability in effect-sizes, we repeated our simulation 
procedure with simulated datasets including n=1000, n=2000, 
n=5000 and n=10.000 individuals with 18 month data based on 
the aforementioned LMM. We further studied whether effects of 
heterogeneity on cognitive outcomes would decrease if groups 
were stratified on known risk factors for AD progression, i.e. 
age (cut-off of 65 years), sex, education (high vs. low), CSF tau 
levels (normal vs. abnormal), and APOE e4 status (carrier vs. 
non-carrier). Results: Individual trajectories on all cognitive 
outcome measures were highly variable, and the 95% ranges 
of observed effect-sizes at 18 months were broad, i.e. ranging 
from 0.40 points improvement to 0.40 points decline on the 
CDR-SB; from -1.45 to +1.45 points on the ADAS-Cog; and 
from -0.45 to +0.45 points on the MMSE. Results of recent anti-
amyloid trials mostly fell within these 95% ranges of effect-sizes, 
suggesting that the possibility cannot be excluded that those 
differences were actually a chance finding due to oversampling 
of fast decliners in the placebo group or oversampling of 
slow decliners in the treated group. We further found that 
by increasing sample-size the 95% range effect-sizes narrows 
systematically (e.g. range -0.25 to +0.25 in n=1000; range -0.18 to 
+0.18 in n=2000; range -0.18 to +0.18 in n=5000; and range -0.10 
to +0.10 in n=10.000 for the CDR-SB). Finally, when stratifying 
risk factors associated with disease progression, we found 
that a positive APOE e4 status and baseline abnormal total 
tau levels were associated with steeper cognitive decline at 
a group level, but also with greater within-group variability. 
Greater within-group variability was associated with broader 
ranges of 95% effect-sizes for all outcome measures (e.g. range 
-0.80 to +0.80 for the CDR-SB in individuals with baseline 
abnormal tau), suggesting that stratification on risk factor 
actually makes it more difficult to capture a treatment effect on 
group level. Conclusions: Our study highlights the importance 
of understanding heterogeneity in AD progression in the 
context of clinical trials, by providing more insight on how this 
heterogeneity, if unaccounted for, could potentially impact trial 
outcomes, and possibly explain recent anti-amyloid trial failures 
and tentative successses. Furthermore, we show that the issue of 
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heterogeneity in disease progression cannot simply be overcome 
by means of risk-stratification. Altogether, our findings shine 
more light on how to detect (actual) treatment effects in early 
AD, and could thereby advance the success of future clinical 
trials.

P009: ANALYTICAL VALIDATION OF APTUS-AΒ ASSAY: 
AN ACCURATE, REPRODUCIBLE AND PRECISE LC-MS/
MS ASSAY FOR QUANTIFYING PLASMA AMYLOID BETA 
40 AND 42. K. Kirmess, M. Holubasch, S. Knapik, M. Meyer, 
J. Contois, Y. Hu, P. Verghese, E. Smith, S. Harpstrite, T. West, 
I. Fogelman, J. Braunstein, K. Yarasheski (C2n Diagnostics - St 
Louis, USA)

Background: The development of disease-modifying 
therapeutics for Alzheimer’s disease (AD) has long been 
hindered by the difficulty of obtaining timely and accurate 
diagnosis of the disease, which contributes up to 80% screen 
failure rate in AD clinical trials. Despite of the availability 
of amyloid PET and CSF biomarker assays in identifying 
brain amyloid pathology, there remains a major unmet need 
for a radiation-free, non-invasive, cost-effective and more 
rapid diagnostic method to facilitate clinical trial enrollment 
as well as to aid in routine clinical diagnosis. Recently, C2N 
Diagnostics has developed a liquid chromatography mass 
spectrometry-(LC-MS) based assay (APTUSTM-Aβ) that can 
simultaneously quantify amyloid beta (Aβ) isoforms in blood 
samples. C2N has previously reported that the ratio of Aβ42 
and Aβ40 accurately predicts brain amyloidosis, especially 
when combined with plasma ApoE isoform identification.  
Objectives: To comprehensively evaluate the analytical 
performance of APTUSTM-Aβ according to CLSI guidelines. 
Methods: A known amount of stable isotope labeled Aβ 
proteins are added as internal standards into each plasma 
sample. Aβ isoforms are immunoprecipitated and digested into 
smaller C-terminal peptides. The peptides are re-suspended, 
separated on an analytical column, detected and analyzed using 
a high-resolution mass spectrometer.  Peak areas for several 
precursor and product ions specific for each Aβ isoform and 
the corresponding internal standard peptides are quantified 
and compared to those generated by known amounts of 
unlabeled Aβ isoforms present in the calibrators, allowing for 
the calculation of absolute quantities of Aβ40 and Aβ42 isoforms 
(pg/mL) in the original plasma samples. Results: Precision was 
assessed by preparing and analyzing five plasma test samples 
over a wide concentration range and three quality control (QC) 
samples over 10 days, with two runs per day, and two replicates 
of each sample per run. Total imprecision (within-lab) for 
Aβ40 varied from 2.7% to 7.7%. Total imprecision (within-lab) 
for Aβ42 varied from 3.1% to 9.5%. Within-Day imprecision 
(Repeatability) varied from 1.5% to 3.0% for Aβ40 and from 
2.5% to 8.4% for Aβ42. Greatest variability was seen at very low 
concentrations. Accuracy, assessed by recovery of recombinant 
Aβ40 and Aβ42 spiked into artificial plasma at concentrations 
as low as 50 pg/mL and 7.5 pg/mL, respectively, was within 
10% of the expected value.  Limit of quantitation (LoQ) values 
for Aβ40 and Aβ42 were calculated as the lowest concentration 
within the pre-specified precision range (20%) and were found 
to be 11 pg/mL and 2 pg/mL, respectively. Linearity was 
demonstrated throughout the entire measuring range for Aβ40: 
10–1780 pg/mL and for Aβ42: 2–254 pg/mL. No interference 
was observed with all tested endogenous interferents and 
common drugs up to the concentrations tested, except for 

bilirubin, hemolysate, and human anti-mouse antibody. 
Acceptable concentrations for these interferents were 2 mg/dL, 
487 mg/dL, and 1: 347 titer, respectively. Carryover was ≤ 0.2% 
for both analytes and is not considered clinically significant. 
Conclusion: These results demonstrate that APTUSTM-Aβ is an 
accurate, reproducible and precise clinical LC-MS assay that is 
suitable for clinical trials and diagnostic testing..

P010: REDUCING SAMPLE SIZE REQUIREMENTS FOR 
RANDOMIZED CONTROL TRIALS USING HIGH-
FREQUENCY MARKERS. D. Taylor-Rodriguez1, D. Lovitz1,  
N. Mattek2, C.Y. Wu2, J. Kaye2, H. Dodge2, B. Jedynak1  
((1) Portland State University - Portland, USA; (2) Ohsu - Portland, 
USA)
 

Background: Reducing sample size requirements for 
randomized control trials (RCTs) would lower costs and time 
required to evaluate the efficacy of new treatments. The use of 
High-Frequency Markers (HFMs) can potentially reduce the 
sample size requirements for RCTs by helping identify pattern 
changes which could lead to early detection of disease onset. 
The Oregon Center for Aging and Technology (ORCATECH) at 
OHSU has developed unobtrusive data collection technologies 
to gather high-frequency measurements of a variety of motor 
and functional metrics, including measurements of walking 
speed, computer usage time, and sleeping patterns. In spite 
of the huge potential of these data in aiding early detection 
of Alzheimer’s disease, the methods predominantly used in 
the literature to analyze longitudinal data fail to exploit these 
data’s full potential, and as such must be further developed to 
take advantage of the valuable resources generated by these 
new technologies. Objectives: Our methodology aims to use 
HFMs to detect differences between the treatment and control 
groups in an RCT. Current statistical analyses including linear 
mixed effect models with random intercept detect changes in 
the mean trajectory but fail to detect changes in the covariance 
structure. Using data from ORCATECH, we examined whether 
more careful modeling could reduce the sample size and trial 
length for an RCT. Methods: We present a novel statistical 
methodology for assessing the outcome of an RCT using 
Gaussian process modeling, the Fisher Kernel, and the Hotelling 
test. Specifically, we use longitudinal historical data of healthy 
aging adults to fit a Gaussian process model with a linear 
slope and a 5 parameters covariance operator. This model 
allows us to compute the Fisher vector: a vector of dimension 
6, associated with each subject’s trajectory. We compute the 
Fisher vector for healthy aging subjects (HC group) as well 
as for subjects that are healthy at baseline but who eventually 
become cognitively impaired (mild cognitive impairment, MCI 
group).  This transformation, a.k.a.. the Fisher transform, has 
the effect of mapping longitudinal data to the Euclidean space 
of dimension 6 endowed with the common Euclidean metric. 
In a hypothetical 2-arm RCT with n subjects per arm, each arm 
would provide a cluster of n Fisher vectors. The success of the 
trial would be assessed by comparing these two clusters. The 
Hotelling test is the standard test in this case. A permutation 
test (or an F test) is used to compute the p-value of the test. The 
non-central F distribution is used to compute the power and 
hence the sample size. Results: We demonstrate our approach 
using computer usage data from ORCATECH. Daily computer 
usage was collected from commercial software installed on the 
participant’s desktop. The HC group had 86 subjects. The  MCI 
group had 11 subjects. We used cross-validation to ensure that 
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the training and testing subjects were disjoint. We consider a 
hypothetical 50 week RCT with standard parameters: alpha=5%, 
power=80%, and the efficacy of the treatment is rho=40%. 
Effectively, the untreated group is simulated using our MCI 
group. We assume that the effect of the treatment is to translate 
the mean Fisher vector of the treated subjects toward the mean 
Fisher vector of the HC group. Specifically, covering rho=40% 
of the distance between these two means. We find that 92 
subjects per arm are needed for a 100 weeks clinical trial which 
compares favorably with the linear mixed effect model applied 
to the same data, which is the traditional approach. Conclusion: 
Even if there is mounting evidence that HFMs are useful to 
track the progression of subjects from HC to MCI, designing 
statistically valid and efficient statistical procedures for using 
HFMs as outcomes of RCTs remains a challenge. With this 
work, we provide a framework for the case where observed 
sequences carry information not only in their trends but also 
in their covariance structure. We apply this framework to daily 
computer usage data from a  prospectively followed cohort. We 
show that smaller sample size is achieved while maintaining the 
statistical validity of the procedure compared to the standard 
mixed-effect regression approach. 

P011: DISPARITIES IN ALZHEIMER’S DISEASE CLINICAL 
TRIAL ENROLLMENT IN THE UNITED STATES AND 
CANADA: AN INDIGENOUS PERSPECTIVE. N. Olson,  
B. Albensi (St Boniface Hospital Research - Winnipeg, Canada)
 

Employing Randomized Clinical Trials (RCT) require 
labor-intensive and highly regulated enrollment methods.  In 
addition, to be inclusive, it is imperative RCTs enroll those 
populations who would most benefit from the outcomes under 
investigation.  Alzheimer’s Disease (AD) is most detrimental to 
the ageing population, and its clinical manifestation is greatly 
influenced by socio-economic factors, such as race, poverty, 
poor education, stress, location, and chronic co-morbidities.  
Indigenous populations in the United States and Canada are 
among the minority populations most influenced by poor socio-
economic conditions and are prone to the ravages of AD, with 
Indigenous women carrying the added burden of exposure to 
violence, caregiving stresses and increased risk by virtue of 
their sex.  Race- and sex-based disparities in RCT enrollment 
has occurred for decades, with Indigenous men and women 
very poorly represented.  In this poster, we examined literature 
from the last twenty years that highlight these disparities 
and provide concrete suggestions to increase the enrollment 
numbers in AD RCTs amongst this vulnerable and poorly 
represented sub-population. Biographies (1 for poster/oral 
communications & 4 for the symposium) / 200 words per bio; 
Dr. Benedict C. Albensi, PhD, BCMAS, CRQM is a professor 
of Pharmacology and Therapeutics at the Max Rady College 
of Medicine at the Univ. of Manitoba and the Everett Research 
Chair for Alzheimer’s Disease at St. Boniface Hospital Research. 
He is the PI of a current RCT on AD. His research involves both 
clinical trials and animal models of AD where a large focus is 
on brain inflammation, brain metabolism, memory impairment, 
and novel treatment targets. 

P012: THE IMPACT OF PROTOCOL DESIGN ON DATA 
QUALITY FINDINGS IN DEMENTIA CLINICAL TRIALS. D. 
Miller1, X. Wang1, A. Kott2 ((1) Signant Health - Blue Bell, USA; (2) 
Signant Health - Prague, Czech Republic)
 

Background: Coupling Mini-Mental State Examination 
(MMSE) eCOA with a review of the audio recording of its 
administration presents a unique opportunity to identify 
errors in both MMSE administration and scoring. The 
presence of either of these types of errors has the potential to 
lead to incorrect MMSE scores and therefore may result in the 
inclusion of subjects who do not meet the inclusion criteria 
and/or a biased assessment of change post-randomization. 
Objectives: In the current analysis, we explore the effect of 
protocol design (i.e. – whether MMSE inclusion criteria need 
to be met at screening alone or at both screening and baseline) 
on the presence of MMSE scoring and/or administration 
errors at screening and baseline visits. Methods: Screening and 
baseline data were pooled from 2 types of protocols in early 
dementia – Type A where MMSE related inclusion criteria 
were required to be met only at screening and type B where 
the MMSE inclusion criteria were required to be met both 
at both screening and baseline. All assessments were audio 
recorded and reviewed by independent, calibrated clinicians 
for the presence of administration and scoring errors. For each 
of the MMSE domains, a scoring and/or administration error 
could be identified. Logistic regression was used to explore the 
effect of visit type (baseline vs screening) and protocol design 
on the presence of scoring and/or administration errors. For 
the purposes of the analyses we only included errors with the 
frequency of at least 1% in the combined dataset (“eligible 
errors”). All tests were performed at the alpha level set to 5%. 
Given the exploratory nature of the analyses we did not correct 
for multiplicity. Results: Our dataset consisted of 16,208 MMSE 
assessments. MMSE administration or scoring errors affected a 
total of 3,778 (23.3%) visits; 3,115 (24.6%) at screening and 663 
(18.8%) at baseline. In type A protocols a significant reduction 
of odds of eligible administration errors at baseline compared 
to screening was observed for Orientation to place (OR = 0.66), 
Registration (OR = 0.57) and Attention and Calculation (OR 
= 0.62).  In type B protocols a significant reduction of odds of 
eligible administration errors at baseline compared to screening 
was observed for Orientation to place (OR = 0.60), and Attention 
and Calculation (OR = 0.64). In type A protocols a significant 
reduction of odds of eligible scoring errors at baseline compared 
to screening was observed for Orientation to time (OR=0.57), 
Orientation to place (OR = 0.71), Registration (OR = 0.11) and 
Attention and Calculation (OR = 0.23).  In type B protocols 
a significant reduction of odds of eligible scoring errors at 
baseline compared to screening was observed for Orientation 
to place (OR = 0.71), and Repetition (OR = 0.54). A significant 
difference in odds ratios between protocols was observed for the 
scoring errors in Attention and Calculation (p value = 0.0011). 
Conclusion: In the current retrospective analysis we assessed 
the impact of protocol design and visit type (baseline vs 
screening) on the presence of either MMSE administration and/
or scoring errors. A comparable reduction of administration 
errors between screening and baseline was observed for both 
protocol types, indicating the reduction most likely resulted 
from the beneficial effect of the remediation provided to raters 
who recorded an administration error at screening. For scoring 
errors, however we see a difference in the error reduction 
from screening to baseline between the protocol types, with a 
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larger number and bigger reduction of scoring errors seen in 
protocols where inclusion criteria are required to be met only 
at screening. A possible explanation for this difference is that 
raters intentionally score the MMSE in a manner that would 
enable potential subjects to meet eligibility at both the screen 
and baseline visits and therefore be randomizable. We plan 
to replicate and expand on these results as more data become 
available.

P013: RECRUITMENT AND RETENTION IN TWO 
DECADES OF NIH-FUNDED ALZHEIMER’S DISEASE 
CLINICAL TRIALS. M. Ritchie1,2, D. Gillen2,3, J. Grill1,2,4  
((1) Department Of Neurobiology And Behavior, University Of 
California, Irvine - Irvine, USA; (2) Institute for Memory 
Impairments and Neurological Disorders, University of California, 
Irvine - Irvine, USA; (3) Department Of Statistics, University Of 
California, Irvine - Irvine, USA; (4) Department of Psychiatry & 
Human Behavior, University of California, Irvine - Irvine, USA)
 

Background: Timely recruitment and adequate retention are 
key factors for whether Alzheimer’s disease (AD) clinical trials 
successfully answer the scientific questions under study. Studies 
in other fields have observed that, over time, recruitment to 
trials has become increasingly reliant on larger numbers of sites, 
with declines in the average recruitment rate (Elkins et al., 2006). 
Here, we examine trends over a 20-year period in recruitment 
and retention in NIH-funded AD clinical trials conducted by 
the Alzheimer’s Disease Cooperative Study (ADCS), a largely 
consistent network of sites devoted to dementia research. 
Objective: The objective of this study is to examine trends in 
recruitment and retention in AD clinical trials over the last 
two decades. Methods: We conducted retrospective analyses 
of 8 ADCS randomized clinical trials. This included one trial of 
vitamin E/donepezil to delay clinical progression from mild 
cognitive impairment to AD which began enrollment in 1999 
and completed in 2004 and had a planned total sample size of 
n=720. Seven trials tested interventions in populations with AD 
dementia including simvastatin (2002-2007, n=400); high dose 
B vitamin supplements (2003-2007, n=400); huperzine A (2004-
2007, n=210); valproate (2003-2009, n=300); docosahexaenoic 
acid (DHA, 2007-2009, n=400); intravenous immunoglobulin  
(IVIg, 2009-2013, n=385); and resveratrol (2012-2014, n=120). 
Of these, the valproate trial included moderate AD dementia; 
all others enrolled mild-to-moderate severity patients. We 
first assessed trial recruitment planning by calculating the 
expected site recruitment for each trial, defined as the planned 
number of participants to be randomized per site. We next 
examined the actual trial recruitment rates of trials, defined 
as the number of participants enrolled per site per month. 
Lastly, we assessed the overall retention rates, reported as the 
proportion of randomized participants who completed the 
study, as well as the percentage of participants randomized 
to placebo groups who completed the study. Results: The 
planned site enrollments for the eight trials in chronological 
order were as follows: vitamin E/donepezil (10.43 participants 
per site), simvastatin (8.89 participants per site), high dose B 
vitamin supplements (10.00 participants per site), huperzine A 
(6.56 participants per site), valproate (6.52 participants per site), 
DHA (7.84 participants per site), IVIg  (8.56 participants per 
site), resveratrol (4.62 participants per site). Actual recruitment 
rates for the eight trials were: vitamin E/donepezil=0.50 
participants per site per month; simvastatin=0.25 participants 
per site per month; high dose B vitamin supplements=0.43 

participants per site per month; huperzine A=0.23 participants 
per site per month; valproate=0.21 participants per site per 
month; DHA=1.36 participants per site per month; IVIg=0.58 
participants per site per month, and resveratrol=0.57 
participants per site per month. The overall retention rates 
ranged from 48% to 87% with valproate (48%) having the lowest 
retention rate, followed by vitamin E/donepezil (60%), DHA 
(73%), IVIg (79%), simvastatin (80%) and high dose B vitamin 
supplements (84%). The highest retention rate was observed in 
the resveratrol trial (87%). Retention rates for the placebo groups 
among the trials including mild to moderate AD participants 
were: simvastatin=77%; high dose B vitamin supplements=83%; 
huperzine A=90%; valproate=43%; DHA=76%; IVIg=80% and 
resveratrol=87%. Conclusion: Recruitment is consistently 
challenging in AD trials. These results may suggest that those 
designing clinical trials anticipated fewer participants enrolled 
per site over time. Actual recruitment rates ranged from 0.21 to 
1.36 subjects/site/month and appeared to depend more on trial 
specific factors (disease severity, intervention under study) than 
effects of time. Among the subset of trials most easily compared 
(those in mild-to-moderate AD), recruitment rates were higher 
in trials completed later in time. Only one trial, a double-blind, 
randomized placebo-controlled trial of the oral supplement 
DHA in mild-to-moderate AD, enrolled more than 1 subject/
site/month. We observed widely varying overall retention rates. 
Four trials achieved 80% completion (simvastatin, high dose B 
vitamin supplements, huperzine A, and resveratrol). Retention 
rates among trial placebo groups similarly ranged widely (43% 
to 90%). Retention was lowest in the trial enrolling participants 
with more severe disease (valproate). Future analyses will 
examine additional potential predictors of recruitment and 
retention rates, including subject-level data. Analyses such as 
these may guide decisions regarding future practices, including 
whether specific protocol elements should be selectively 
implemented (or removed) to optimize trial recruitment and 
retention.

P014 :  USING DIGITAL TWINS TO DECREASE 
ENROLLMENT AND INCREASE STATISTICAL POWER 
IN ALZHEIMER’S DISEASE CLINICAL TRIALS. D. Hall,  
A. Schuler, Y. Pouliot, D. Bertolini, A. Smith, C. Fisher, J. Walsh 
(Unlearn.ai - San Francisco, USA)
 

Background: Drug development for Alzheimer’s disease 
(AD) is increasingly expensive and time-consuming.  To 
decrease the high failure rate of these trials, it will be 
necessary to improve clinical trial design by reducing total 
trial size and/or recruitment time.  Randomized controlled 
trials (RCTs) have long been the gold-standard among clinical 
trial designs, even though they can be very inefficient. The 
volume of clinical trials provides an opportunity to improve 
the efficiency of AD trials, which has been highlighted by the 
FDA in a number of communications. With data collected from 
the control groups of many prior AD trials and state-of-the-
art statistical methods, we have developed machine learning 
(ML) technology to comprehensively model the progression of 
control subjects. Our model can generate digital twins, which 
are digital subject records generated from the baseline data of 
actual subjects in a trial. These digital twins show the potential 
outcomes of individual subjects had they received a placebo. 
Objective: Describe a statistical framework for including 
digital twins in the analysis and interpretation of AD clinical 
trials.  Validate the effectiveness of digital twins under this 
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framework to add power to trials and to allow reduced control 
arm enrollment through retrospective studies. Methods: We 
created an ML model that generates digital twins for control 
arms of AD clinical trials. This is a statistical model that captures 
the relationships between clinical variables relevant to AD 
(including key endpoints) as they change over time in an 
individual. Digital twins are clinical records generated from 
the model that predict follow-up data from baseline data of 
subjects. When building this model, we thoroughly validated 
its performance in generating digital twins that accurately 
model subject outcomes in a test dataset. Digital twins can 
be included in the analysis of a clinical trial in a number of 
ways, either to add additional power to both primary and 
secondary analyses, or to allow a reduction in the number 
of enrolled control subjects while maintaining power across 
analyses. We have developed a statistical framework to include 
digital twins that uses the predicted outcomes from the digital 
twins to reduce variability in treatment effect estimates while 
allowing for various levels of control over type I error.  This 
differs from traditional methods for historical borrowing or 
synthetic controls and allows for a broad range of applications 
depending on the design and needs of a trial.  To validate this 
approach, we reanalyzed data from past AD clinical trials in 
two ways.  First, we added digital twins to the analysis of both 
primary and secondary endpoints and measured the decrease in 
uncertainty obtained relative to the original analyses.  Second, 
we removed a random subset of the control arm subjects and 
added digital twins for all remaining subjects, measuring the 
average size of the control arm reduction that achieves the same 
uncertainty as the original analyses.  This allowed us to directly 
measure the effectiveness of digital twins in these directions.  
We compared these results to results obtained when validating 
the model’s performance to better quantify the expected gains 
in statistical power or efficiency when using digital twins in 
an AD trial. Results: By adding digital twins, we were able to 
show that this decreased uncertainty of outcome measurements 
in the retrospective study for both primary and secondary 
analyses and allowed for additional subgroup explorations.  
This implies that digital twins may be used in a supplemental 
fashion to increase the power of trials.  We showed that digital 
twins could reduce the number of control subjects required in 
the analysis to achieve equivalent results to an analysis of the 
actual subjects.  This implies that digital twins may be used 
in an augmenting fashion to design studies with a smaller 
control arm that achieves a design power. Conclusions: We 
have developed statistical frameworks to use digital twins in 
the analysis of clinical trials to increase confidence in results by 
adding power or to reduce the number of enrolled control arm 
subjects required to obtain a design power.  We have validated 
the gains in power and efficiency through retrospective analyses 
of AD trials and plan to further validate these methods through 
prospective studies.

P015: VALIDATION OF A NOVEL TECHNOLOGY FOR 
NON-INVASIVE PROGNOSIS OF AMNESTIC MCI IN 
CLINICS AND CLINICAL TRIALS. K. Vejdani1, E. Khosravi2, 
T. Liebmann3, P. Krishnamurthy4, P. Kamali-Zare5 ((1) Chief 
Medical & Technology Officer - San Francisco, USA; (2) Head Of 
Innovations - San Francisco, USA; (3) Chief Scientific Officer - San 
Francisco, USA; (4) Head Of Operations - San Francisco, USA;  
(5) Chief Executive Officer - San Francisco, USA)

Background: Objective, accurate, and reliable prediction 
of progression from mild cognitive impairment (MCI) to 
Alzheimer’s dementia (AD) is a critical need in the evaluation 
and management of cognitive impairments, both in the clinical 
setting and for clinical trials. Neurocognitive assessments such 
as MMSE, MOCA, and CDR are routinely used for diagnosis at 
the time of clinical evaluation, but are relatively poor predictors 
of prognosis. For 5-year prognosis, the positive predictive value 
(PPV) is ~35% if the neurocog-based baseline diagnosis is MCI, 
~50% if the diagnosis is amnestic MCI (aMCI), and ~ 70% if 
aMCI is also amyloid positive. As a result, nearly 30-50% of 
the selected amyloid-positive aMCI patients will not convert to 
dementia during the clinical trial period, making it extremely 
difficult to detect a statistically significant drug effect, if any. 
Darmiyan Inc. has developed a novel technology, BrainSee, for 
objective, accurate, and reliable prediction of progression from 
aMCI to AD based on basic cognitive screening and standard, 
clinical brain MRI. The novelty of BrainSee lies in 1) subvoxel 
analysis of brain tissue to quantify deviation of microstructural 
parameters from their physiologic range, and 2) use of 
machine learning and AI to find disease-specific patterns of 
abnormality in the whole brain. Objectives: The main objectives 
of this study were to evaluate: 1. The performance accuracy 
of BrainSee for 5-year prognosis of aMCI on blind samples 
coming from the real-world clinical setting; 2. The robustness 
of BrainSee to standard routine clinical-grade data; 3. Test-
retest reliability of BrainSee; 4. The clinical utility and usability 
of the output report of BrainSee, including the quantitative 
whole brain maps. Methods: Data for third party validation 
were provided by the Knight ADRC (Washington University) 
Huntington medical research institutes (HMRI), Centre for 
aging and brain health innovation (CABHI), Baycrest Institute, 
University Health Network (UHN), and GERAS Hamilton 
Health Sciences (HHS). Subjects with amnestic MCI and without 
clinical depression or other significant medical, neurologic, 
or psychiatric disorders were selected for blind testing and 
validation of BrainSee, including performance accuracy and 
test-retest reliability. Patients with active use of substances, 
alcohol or anticholinergics were excluded. De-identified data 
including basic patient demographics (age, sex, education), 
MMSE, CDRSB, and MRI (T1, T2, DWI or DTI) were provided 
for analysis. BrainSee’s algorithm was blind to the distribution 
and clinical outcomes of all patients. BrainSee processed each 
data point and generated a prognostic prediction of conversion 
to dementia within 5 years on a 4-point DarmiGrade scale, 
where grades 1 and 2 predict non-conversion and grades 3 and 
4 predict conversion. Darmiyan’s prognostic prediction was 
evaluated against the ground truth of a clinician’s judgement 
of clinical outcome, i.e. the presence or absence of dementia at 
5-year clinical follow-up. Progression to dementia at any point 
within 5 years was considered conversion. For non-conversion, 
absence of dementia for at least 5 years was required. To 
account for class size imbalance, balanced accuracy (BA) was 
calculated as the arithmetic mean of sensitivity and specificity, 
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i.e BA = (sensitivity + specificity) / 2. To account for class 
prevalence discordance between the sample and population, 
prevalence-corrected positive and negative predictive values 
(PPV_pc, NPV_pc) were calculated based on an assumed 
prevalence of 50% (based on known aMCI to AD conversion 
rate of 10-15% per year). To eliminate the bias effect of multiple 
time points for a single subject, a subject weighting strategy 
was used. For test-retest reliability, coefficient of variation 
was calculated for each subject and averaged over all subjects. 
In each subject, repeated clinical-grade or research-grade 
brain MRI scans were performed on the same day. Results: 
For prognosis prediction testing, a total of 101 independent 
clinical time points (76 converter, 25 non-converter) from 95 
subjects (74 converter, 21 non-converter) were provided by 
3rd party investigators to Darmiyan for prognostic analysis. 
Subject ages ranged from 51 to 95 years, and male to female 
ratio was 1.175. For test-retest variability evaluation, sixty (60) 
subjects (78 scan sessions) were provided. The performance 
analysis results were reported as follows: Balanced accuracy 
(BA) of prognostic prediction = 91.0 %; Sensitivity = 89.2 %, 
Specificity = 92.9 %; PPV_pc = 92.6 %, NPV_pc = 89.6 %; Test-
retest coefficient of variation = 4.6%; These performance analysis 
results confirm the robustness of BrainSee to the variability 
in quality and resolution of research-grade and clinical-grade 
neuroimaging data. Clinicians also indicated that BrainSee’s 
report and grading system were easy to understand and 
interpret. BrainSee’s whole-brain maps were consistent with 
the predicted prognostic grades. These maps demonstrated 
quantitative regional differences between converter and non-
converter aMCI patients. Conclusions: Darmiyan’s technology 
had a 91.0 % performance accuracy on blind clinical-grade brain 
imaging data from aMCI patients, and showed high test-retest 
reliability confirmed by third party investigators. Darmiyan’s 
BrainSee technology is therefore an accurate, non-invasive 
and reliable tool to be used for prognostication of cognitive 
impairments in clinics and clinical trials.

LP01:  FACTORS AFFECTING WILLINGNESS TO 
PARTICIPATE IN AN FMT STUDY FOR ALZHEIMER’S 
DISEASE. J. Thorstenson1, M. Heston1,2, N. Vogt1, S. Harding1, 
M. Beilfuss1, R. Aune1, J. Langfus3, N. Davenport-Sis1, N. Chin1, 
F. Rey2, B. Bendlin1,4 ((1) Wisconsin Alzheimer’s Disease Research 
Center, University Of Wisconsin School Of Medicine And Public 
Health - Madison, USA; (2) University Of Wisconsin-Madison, 
USA; (3) Department Of Psychology And Neuroscience, University 
Of North Carolina At Chapel Hill - Chapel Hill, USA; (4) Wisconsin 
Alzheimer’s Institute, University of Wisconsin School of Medicine and 
Public Health - Madison, USA)
 

Background: Fecal microbiota transplant (FMT) is efficacious 
in treating C.difficile infections, but it remains unknown 
whether it has beneficial effects in neurodegenerative diseases, 
including Alzheimer’s disease (AD). Given that prior studies 
suggest that gut microbiome composition is altered in AD, 
and FMT improves cognitive function in mouse models of AD, 
safety and efficacy studies of FMT are warranted. However, 
individuals may be hesitant to engage in an experimental 
therapy with a human-derived biologic. To effectively 
recruit participants, it is necessary to determine the factors 
that may influence a person’s willingness to engage in an 
FMT study. Objectives: The primary objective of this study 
was to identify factors that affect the decision to participate 
in an FMT study for AD (experimental willingness). We 

hypothesized that experimental willingness may associate 
with greater willingness to consider FMT for disease treatment 
(treatment willingness). Therefore, our secondary objective 
was to identify factors influencing one’s decision to use FMT 
therapy. Methods: 211 participants were recruited from the 
Wisconsin Alzheimer’s Disease Research Center clinical core 
and the Wisconsin Registry for Alzheimer’s Prevention (WRAP) 
studies (cognitively unimpaired, N=199; AD dementia, N=6; 
other cognitive impairment or no diagnosis, N=6). Participants 
enrolled in the Microbiome in Alzheimer’s Risk Study (MARS), 
wherein they answered a questionnaire reporting opinions 
toward FMT for disease treatment and study. Outcomes from 
the questionnaire included experimental willingness (primary 
outcome, binary) and treatment willingness (secondary 
outcome, ordinal). Covariates included: a) Previous knowledge 
of FMT, b) AD impact: whether a participant self-reports AD 
diagnosis, c) FMT consideration for AD: whether a participant 
would consider FMT to treat AD if they were at increased 
risk for AD, d) Disease type: whether a participant’s decision 
to undergo FMT would depend on the disease treated, e) 
Anonymous donor: whether a participant would consider 
receiving an FMT from an anonymous donor, f) Parental history 
of AD, g) APOE ε4 carrier status, h) Demographic covariates: 
participant age, sex, education. Binary logistic regression 
was performed to determine whether treatment willingness 
predicted experimental willingness, adjusting for previous 
knowledge of FMT, AD impact, FMT consideration for AD, 
and demographic covariates. Exhaustive subset selection was 
used to identify the best predictive model with the fewest 
variables. Ordinal logistic regression was performed to 
determine the extent to which previous knowledge of FMT, 
disease type, anonymous donor, FMT consideration for AD, 
and AD impact altered treatment willingness, adjusting for 
demographic covariates. Binomial logistic regression and 
mosaic plots were used to identify diseases that participants 
considered more acceptable for FMT treatment. Results: Higher 
treatment willingness was associated with greater experimental 
willingness. Individuals who had likely treatment willingness 
were 1.80 times more likely to engage in an FMT study for AD 
than those with very unlikely, unlikely or indifferent treatment 
willingness (p<.001), and people with very high treatment 
willingness had 1.50 times greater experimental willingness 
than the previous four groups (p=.002). Previous knowledge 
of FMT, FMT consideration for AD, and AD diagnosis did not 
significantly associate with experimental willingness, but they 
contributed meaningfully to the model based on best subsets 
selection. Treatment willingness was positively associated 
with previous knowledge of FMT (p=.028, unadjusted). 
When adjusting for covariates, previous FMT knowledge no 
longer contributed significantly. Disease type associated with 
decreased treatment willingness (p=.036), while anonymous 
donor and FMT consideration for AD was associated with 
increased treatment willingness (ps=<.001, .005). In identifying 
perceived disease acceptability for FMT treatment, we 
found that Alzheimer’s disease, C. diff infection, Parkinson’s 
disease (ps<.001), autoimmune conditions, Crohn’s disease, 
irritable bowel syndrome, ulcerative colitis (ps<.01), colitis 
and stroke (ps<.05) were significantly associated with higher 
acceptability (higher log-odds of a yes answer). Additionally, 
people with high treatment willingness were significantly more 
likely to agree to FMT therapy for any given disease (p<.001). 
Conclusion: In this study, we observed that FMT treatment 
willingness was the best predictor of willingness to engage in 
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an FMT study (experimental willingness) in the context of AD. 
Factors that associated with increased treatment willingness 
included previous knowledge of FMT, use of stool from an 
anonymous donor, and whether a participant would consider 
FMT if they were at increased risk for AD (FMT consideration 
for AD). Disease type— whether a participant’s decision 
would depend on the disease treated—associated with lower 
willingness to undergo FMT. Gastrointestinal disorders and 
several neurological diseases were gauged most acceptable 
for FMT treatment. These factors may guide study design, 
recruitment, and education of participants in future FMT clinical 
trials.

LP02: USE OF PREDICTIVE ALGORITHMS FOR THE 
SELECTION OF PATIENTS IN CLINICAL TRIALS: AN 
ENRICHMENT STRATEGIES COMPARISON. A. Movschin1, 
C. Longo Dos Santos1, A. Mascia1, J. Samper-González1,  
U. Thoprakarn1, P. Tran1,2, J.B. Martini1, E. Cavedo1 ((1) Qynapse 
Sas - Paris, France; (2) Equipe-projet ARAMIS, ICM, CNRS UMR 
7225, Inserm U1117, Sorbonne Université UMR_S 1127, Centre Inria 
de Paris, Groupe Hospitalier Pitié-Salpêtrière Charles Foix, Faculté de 
Médecine Sorbonne Université - Paris, France)
 

Backgrounds :  Although the  implementat ion  of 
biological markers for the diagnosis of Alzheimer’s Disease 
(AD) has largely increased our understanding in the AD 
pathophysiological processes, we are still unable to predict 
whether and when a patient with Mild Cognitive Impairment 
(MCI) will develop AD. This limitation impacts the drug 
development process for AD (Yiannopoulou KG et al., 2019). 
Clinical trials of disease-modifying drugs in patients with MCI 
could benefit from enrichment strategies that use predictive 
algorithms to select patients who are more likely to decline 
cognitively. Objectives: To compare various strategies for 
patient enrichment in terms of trial success probability and 
screening failure rate via a clinical trial simulation procedure; 
to evaluate the benefit of using a predictive tool to refine patient 
selection. Methods: We selected two groups of MCI patients 
from the ADNI database : those who underwent cognitive 
decline (ADNI decliners) two years from baseline, defined 
as a change > 0 at the Clinical Dementia Rating Sum Of 
Boxes (CDRSOB) (N= 288), and those who did not (ADNI 
non-decliners) (N= 360). For both groups (ADNI decliners 
and ADNI non-decliners), we derived the distribution of the 
CDRSOB at baseline, as well as the distribution of the CDRSOB 
annual percent change (CDRSOB APC). We later refer to these 
as the ADNI decliners and ADNI non-decliners progression 
distributions. Then, we defined two different patient selection 
strategies. The first strategy was considered as the «reference» 
with the following inclusion criteria: age = 55 - 90, MMSE = 
24 - 30, CDR = 0.5 and amyloid positivity (PET or CSF). The 
second strategy included the «reference» plus a criterion based 
on the results of a predictive tool, QyPredict, using an adjustable 
threshold. This tool computes a cognitive decline risk score 
based on a CDRSOB change two years from baseline. We then 
computed the screening failure rate and the percentage of 
decliners obtained using the different selection strategies on 
ADNI MCI patients. For each strategy, we used this percentage 
of decliners combined with the progression distributions for 
ADNI decliners and ADNI non-decliners groups to simulate 
a 1000 subjects cohort. Therefore, the simulated cohort has the 
same percentage of decliners/non-decliners and progression 
distributions as the selected patients using the same strategy on 

ADNI MCI patients. Next, we randomly split each simulated 
patient cohort into a placebo and a treatment arm. We then 
applied a correction in the treatment arm to account for a 
pre-specified treatment effect of 25% reduction in CDRSOB 
APC by the end of the trial (24 months). Then, we computed 
the CDRSOB APC in the placebo and the treatment arms and 
calculated the corresponding effect size with Cohen’s d formula. 
For each strategy, this simulation was run 1000 times, so we 
could effectivelycompute the success probability. The success 
rate was defined as the ratio of experiments for which the 
effect size was larger than the minimum detectable effect size 
with a two-tailed Student’s t-test with 5% significance and 80% 
power. Results: We found that the use of a predictive tool, 
such as QyPredict, improves the trial success probability at the 
cost of an increase in the screening failure rate. For example, 
while the reference strategy led to a 6% success probability 
with a 75% failure rate, the use of an additional inclusion 
criteria based on a 50% cut-off value on the QyPredict output 
increased the success probability to a value of 50%, at the cost 
of an increase of the screening failure rate to a value of 88%. 
Conclusion: We proposed a simulation framework to evaluate 
the success probability and screening failure rate of various 
patient selection strategies for a clinical trial. Such a framework 
could also be used to derive the cost and the duration of a 
trial, depending on the patient selection strategy. We used 
this framework to evaluate the benefit of using QyPredict to 
enrich the patient selection strategy. Such a tool can improve 
the success probability of a trial, at the cost of an increase 
in the screening failure rate. To maximize the potential of 
such an approach, a relevant trade-off should be searched for, 
taking into account the trial’s objectives in terms of success 
likelihood, cost and duration. References: Yiannopoulou KG et 
al., Biomedicines. 2019

 
LP03: APPLYING FEEDBACK FROM AN ADVISORY 
BOARD OF RESEARCH PARTICIPANTS TO IMPROVE 
CLINICAL TRIALS IN ALZHEIMER’S DISEASE AND 
RELATED DEMENTIAS. S. Walter1, E. Shaffer1, J. Ziolkowski2, 
N. Chan3, R.C.H. Hummel4, R. Heyde4, N. Meserve4, N. Childs4, 
P. Aisen1 for the Alzheimer’s Clinical Trials Consortium  
((1) Alzheimer’s Therapeutic Research Institute, University 
of Southern California, San Diego, CA, USA; (2) University of 
Michigan, MI, USA; (3) Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA, USA; (4) Member, ACTC Research 
Participant Advisory Board)

Background: As a consortium funded by the National 
Institute on Aging (NIA), National Institutes of Health (NIH), 
the Alzheimer’s Clinical Trials Consortium (ACTC) has 
the mission to provide an optimal infrastructure, utilizing 
centralized resources and shared expertise, to accelerate 
the development of effective interventions for Alzheimer’s 
disease and related disorders (ADRD).   The perspective of 
research participants is critical to improving development 
and effectiveness of clinical trials. Objectives: To share the 
ACTC experience in forming an advisory board of research 
participants with the following aims: (1) to provide guidance 
on study design for clinical trials in ADRD and (2) provide 
feedback on network conduct.  To summarize feedback that 
led to changes in study design and implementation. Methods: 
A task force was assembled of ACTC consortium members 
with the aim of creating a proposal and supporting materials 
for the board.  Experience, best practices, and sample support 
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materials were provided by organizations that have successfully 
established similar boards, including the Dominantly Inherited 
Alzheimer Network (DIAN) and the Alzheimer’s Association 
Early Stage Advisory Group.  Members were nominated by 
Site members of the ACTC Steering Committee, and were 
interviewed by either phone or video-conference prior 
to selection.  Quarterly meetings were scheduled up front, 
with the first meeting in person in San Diego, February 7, 
2020.    Feedback was obtained from members after both the 
first in-person meeting and first remote meeting, resulting in 
adjustments to meeting structure and preparatory materials. 
Results: Fourteen members were selected in January 2020, 
including individuals with a diagnosis of mild Alzheimer’s 
disease (AD), individuals with elevated risk for AD, and care 
partners of individuals with dementia.  Four members are 
non-Caucasian.  Members live in both urban and rural setting 
across the United States.  All members have some experience 
in either interventional or non-interventional studies of ADRD.  
The first meeting of the board focused on general feedback on 
AD research studies and recruitment methods.  The second 
was a detailed review of the draft informed consent form for 
the upcoming AHEAD study, and the third meeting focused 
on providing feedback on recruitment strategies for the same 
study.  Research participant advisory board feedback was 
presented to the full ACTC Steering Committee as well as study 
leadership.  A number of changes were implemented, including 
adding the option for participants to receive the results of APOE 
testing, separate compensation to study partners, increased 
flexibility for in-person visit attendance of study partners, and 
refining the language being used in the materials describing the 
AHEAD study to potential participants. Conclusion: We have 
demonstrated the feasibility of assembling a board of research 
participants and care partners to provide ongoing feedback.  
The feedback received so far has resulted in changes that may 
improve recruitment and retention for ACTC studies.  Moving 
forward, we will ensure feedback is obtained as early as possible 
in the process of study design and implementation.  We also aim 
to improve the diversity of the board, towards the ultimate goal 
of recruiting individuals that better represent the US population 
in research studies for ADRD.

Theme 2: CLINICAL TRIALS: RESULTS 

P016: NEW HORIZONS IN ALZHEIMER RESEARCH FROM 
AMYLOID AND BEYOND. J. Apter1,2, R. Iqbal3, O. Aung3  
((1) President Of Global Clinical Trials - Princeton, USA;  
(2) Research Collaborator at Princeton, NJ - Princeton, USA;  
(3) Princeton Medical Institute - Princeton, USA)
 

The Amyloid and Tau Hypotheses of Alzheimer’s disease, 
once thought to be a key component of clinical trials research 
in the field, have shown marginal results. However, the 
hypotheses have been bolstered by the recent revival of the 
Aducanumab study and some positive data on some anti-Tau 
drugs. This project examines approaches targeting Amyloid 
and Tau proteins in the brain, as well as those not directly 
involving Amyloid and Tau, including Epigenetic approaches, 
a low dose of an anti-epileptic drug, an antibiotic against P. 
gingivalis and other new approaches. Other newer approaches 
were also presented at CTAD 2019. We examined the results 
of clinical trials testing these mechanisms in order to assess the 
effectiveness in treating Alzehimer’s Disease.

P017: ADMINISTERING TRICAPRILIN AFTER A MEAL 
OPTIMISES BIOAVAILABILITY AND MINIMISES 
ADVERSE EVENTS. J. Walker1, L. Nelleman1, L. Chow1,  
B. Morimoto2 ((1) Cerecin - Singapore, Singapore; (2) Cerecin - 
Denver, USA)
 

Background: Cerebral glucose hypometabolism in posterior 
cingulate, parietal, temporal, and prefrontal cortex is an early 
feature of Alzheimer’s disease. These regions exhibit declines 
in glucose metabolism, but have been shown to preserve the 
ability to metabolise ketones. Therefore, Cerecin is developing 
tricaprilin as treatment for Alzheimer’s. Multiple formulations 
of tricaprilin, an 8-carbon chain triglyceride ketogenic therapy, 
were developed and tested in vitro, in vivo and in human 
studies to assess pharmacokinetics, safety and tolerability. 
Objective: To understand how food ingestion affects PK, safety 
and tolerability of a new formulation of tricaprilin in healthy 
young men of Caucasian and Chinese descent. Method: This 
food effect clinical study (Study AC-18-016) was conducted 
in healthy human Caucasian and Asian volunteers and in a 
variety of food conditions to better understand the influence of 
food ingestion on PK and on tolerability. It employed a 2-part, 
4-way and 2-way cross-over design. (NCT03551769). Result: 
This novel formulation of tricaprilin showed desirable PK 
characteristics, leading to generation of ketones and excellent 
safety and tolerability, when administered in doses of 20g 
after a meal, in both Caucasians and Chinese. Conclusion: In 
future clinical studies, tricaprilin will be administered 30’ after 
completion of a meal to optimise bioavailability and minimise 
any GI adverse events. 

P018: NOVEL FORMULATION AC-SD-03 OF TRICAPRILIN 
LEADS TO EXCELLENT PK AND SAFETY IN DOSES OF UP 
TO 30G BID. L. Chow1, L. Nelleman1, B. Morimoto2, J. Walker1 
((1) Cerecin - Singapore, Singapore; (2) Cerecin - Denver, USA)
 

Background: Cerecin is developing ketogenic therapies for 
Alzheimer’s disease (AD). Ketones are an excellent source of 
fuel for cells in the posterior cingulate, parietal, temporal, and 
prefrontal cortex which have reduced ability to metabolise 
glucose whilst preserving the ability to metabolise ketones. 
Earlier studies have shown that ketone therapy can improve 
cognition in AD. AC-SD-03 is the latest formulation to be 
developed for use in a Phase 3 study in mild to moderate 
AD. Objective: To assess the pharmacokinetics, safety and 
tolerability of Cerecin’s newest proprietary formulation of 
tricaprilin, AC-SD-03, in healthy young male Caucasian 
and Asian volunteers. To assess the ketogenic properties of 
a placebo to AC-SD-03 prior to moving to Phase 3 clinical 
studies. To assess the properties of a prototype slow-release 
formulation of tricaprilin. (Studies AC-19-017 Parts 1 and Parts 
2). To ensure tolerability of the dose and titration regime to 
be used in a phase 3 study, in a healthy older population. 
(Study AC 20-021). Method: Study AC-19-017 was a 2-part 
study conducted in healthy young male volunteers and 
tested AC-SD-03 ; a prototype, slow release formulation of 
tricaprilin; an earlier  formulation of tricaprilin;  and a placebo 
to AC-SD-03. (NCT03971123). Study AC-20-021 was a multiple 
ascending dose study conducted in 12 healthy older (50 years 
+) subjects over 24 days, with doses of tricaprilin increasing 
from 5 g once a day to 30g twice a day. (NCT04268953). Result: 
AC-SD-03 showed expected bioavailability and excellent safety 
and tolerability, when administered in single doses of 20g 
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after a meal, in both Caucasians and Asians. AC-SD-03 was 
well tolerated in a healthy older population when titrated 
to a dose of 30g of tricaprilin BID. At this dose, desirable PK 
characteristics, leading to generation of ketones and excellent 
safety and tolerability, were seen. Conclusion:  Formulation 
AC-SD-03 has demonstrated excellent PK, safety and tolerability 
in young males and in an older healthy population, in doses of 
up to 30g BID, and will be moved forward into a Phase 3 study 
in mild to moderate AD. 

P019:  AN EVIDENCE-BASED RISK-MITIGATION 
APPROACH TO STUDY DESIGN IN APOE4(-) MILD TO 
MODERATE AD. J. Walker1, L. Nelleman1, B. Morimoto2,  
L. Chow1 ((1) Cerecin - Singapore, Singapore; (2) Cerecin - Denver, 
USA)
 

Background:   AC-SD-03 is a proprietary formulation of 
tricaprilin, a ketogenic therapy for Alzheimer’s disease (AD).  
Building on the known mechanism of action of ketones which 
act as an alternative source of fuel to brain cells which cannot 
metabolise glucose efficiently, on the data from Cerecin’s  
studies, and on data from ketogenic diets, Cerecin optimised 
the PK and safety profile for AC-SD-03. PK-PD modelling 
was undertaken to understand the doses required to optimise 
clinical effect. In addition, a food effect and an ascending dose 
study were conducted in healthy older subjects. These activities 
were conducted in preparation for a Phase 3 AD study to 
start shortly, the ALTER-AD trial (NCT04187547). Objective: 
To use an evidence-based risk mitigation strategy to design 
a phase 3 study to increase probability of success. Method: 
The ALTER-AD trial has been designed to study the efficacy 
and safety of AC-SD-03 in APOE4(-) subjects with mild to 
moderate AD. Result: ALTER-AD design is a randomised 
placebo-controlled add-on to standard of care study of AC-SD-
03 vs placebo, in APOE4(-) patients with mild to moderate 
AD. Key elements of the study design and how they have 
been informed by incremental accumulation of knowledge 
over 20+ years of development with a goal of mitigating risk 
will be presented. Conclusion: This Phase 3 study of AC-SD-
03 in APOE4(-) patients with mild to moderate AD has been 
designed to mitigate risk and ensure success and builds on a 
firm understanding of the disease in an important subset of 
patients of AD.

P020: TRICAPRILIN SHOWS SIMILAR PK, SAFETY 
AND TOLERABILITY IN CAUCASIANS AND ASIANS.  
B. Morimoto1, L. Nelleman2, L. Chow2, J. Walker2 ((1) Cerecin - 
Singapore, Singapore; (2) Cerecin - Denver, USA)
 

Background: Cerecin is developing ketogenic therapies for 
Alzheimer’s disease (AD) based on earlier studies showing 
that ketone therapy can improve cognition in AD. AC-SD-03 
is the latest formulation to be developed for use in a Phase 
3 study in mild to moderate AD which will be conducted 
globally in Asia Pacific, United States and Europe. The 
pharmacokinetics of tricaprilin have been well-characterized 
by a series of clinical pharmacology studies. Objective: To 
assess the pharmacokinetics, safety and tolerability of Cerecin’s 
newest proprietary formulation of tricaprilin, AC-SD-03, in 
healthy young male Caucasian and Asian volunteers. To 
understand differences between the two populations and any 
ethnic sensitivities. Method: In this analysis, data from several 
studies were included, including Cerecin’s studies AC-18-

016, AC-19-017 Part 1 and AC-19-017 Part 2.   Study AC-18-
016 was a food effect study of the AC-SD-01 formulation of 
tricaprilin, conducted in healthy young males (NCT03551769). 
Study AC-19-017 was a 2-part study conducted in healthy 
young male volunteers and tested AC-SD-03; a prototype, slow 
release formulation of tricaprilin; an earlier formulation of 
tricaprilin; and a placebo to AC-SD-03. (NCT03971123). Both of 
these studies included Caucasian and Asian (Chinese) subjects 
and several analyses were conducted to compare the effects in 
Caucasians vs Chinese. To explore whether ethnicity affects 
total ketone body exposure after tricaprilin administration, the 
pharmacokinetic parameters AUC0-t and Cmax from the AC-19-
017 study were examined and grouped by an individual’s 
ethnicity (Chinese or Caucasian). Result: Differences between 
ethnicities in each study were minor and were less apparent 
when corrected for weight. When data from the 2 parts of 
study AC-19-017 were combined, the mean Cmax for total 
ketones in Chinese participants was 965 mM and 1000 mM for 
Caucasian participants  (p=0.78) and  the mean total ketone 
AUC0-t for Chinese participants was 3011 h*mM; whereas, for 
Caucasian participants, the AUC0-t was 2953 h*mM.  (p=0.89).  
No differences were seen in AE profile between Asian and 
Caucasian subjects. Conclusion:  Exposure to total ketones, the 
active species after tricaprilin administration was no different 
for healthy ethnic Chinese participants compared to healthy 
Caucasians.  There does not appear to be any ethnic difference 
in absorption or metabolism of tricaprilin to produce ketone 
bodies, or in their safety and tolerability profile.

P021: FREQUENCY OF ANTIPSYCHOTIC-ASSOCIATED 
ADVERSE EVENTS WITH PIMAVANSERIN TREATMENT 
IN PATIENTS WITH DEMENTIA-RELATED PSYCHOSIS.  
G. Demos1, E.P. Foff1, D. Weintraub2, B. Mcevoy1, S. Stankovic1 

((1) ACADIA Pharmaceuticals, Inc. - Princeton, USA; (2) University 
Of Pennsylvania School Of Medicine - Philadelphia, USA)
 

Background: Pharmacologic action of antipsychotics with 
effects at multiple receptors often results in dose-limiting 
side effects, such as extrapyramidal symptoms, orthostatic 
hypotension, hematologic and metabolic abnormalities, 
gastrointestinal symptoms, and sedation, in elderly patients 
with dementia-related psychosis (DRP). Pimavanserin is a 
selective serotonin (5HT2A) inverse agonist/antagonist with 
no appreciable affinity for non-serotonergic receptors, and is 
being investigated as a possible treatment for hallucinations 
and delusions associated with DRP. Objectives: Examine the 
incidence in the HARMONY study of adverse events (AEs) 
that are associated with antipsychotics that bind to multiple 
neurotransmitter receptors. Methods: HARMONY was a phase 
3, double-blind (DB), placebo-controlled, relapse-prevention 
study in which patients received pimavanserin (n=392) during 
a 12-week open-label (OL) phase, with patients demonstrating 
sustained response to pimavanserin then randomized into 
the DB phase for treatment up to 26 weeks. Approximately 
62% of eligible patients (217/351) achieved stable response 
of psychosis over the OL period and were randomized into 
the DB phase. Treatment-emergent adverse events (TEAEs) 
were assessed at each study visit. The incidence of the 
following TEAEs during OL and DB phase were investigated: 
sedation; falls; cerebrovascular events; thromboembolic events; 
neuroleptic malignant syndrome (NMS); metabolic disorders 
(diabetes, dyslipidemia); hyperprolactinemia; seizures; blood 
dyscrasias; orthostatic hypotension; extrapyramidal symptoms, 
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and cognitive events. Motor dysfunction was assessed using 
the Extrapyramidal Symptom Rating Scale-Abbreviated 
(ESRS-A). Cognition was assessed using the Mini-Mental 
State Examination (MMSE). Results: The median duration 
of exposure in the OL phase was 12 weeks; median exposure 
duration during the DB phase was higher in the pimavanserin 
group (17.7 weeks, N=105) than in the placebo group (10.9 
weeks, N=112) due to higher rates of attrition in the placebo 
group secondary to relapse of psychosis or withdrawals. No 
AEs of cerebrovascular events, thromboembolic events, NMS, 
diabetes, dyslipidemia, hyperprolactinemia, or seizure were 
reported in the OL phase. The observed incidence of falls 
(n=7, 1.8%), somnolence (n=6, 1.5%), confusional state/mental 
status change (n=9, 2.3%), orthostatic hypotension (n=2, 0.5%), 
parkinsonism (n=2, 0.5%), and akathisia, tremor, sleep disorder, 
anemia, and ataxia (n=1 each, 0.3%) in the OL phase was low. 
Events in the DB phase were generally single reports and were 
similar to placebo. The only adverse reactions occurring in ≥3% 
of patients who remained on pimavanserin and at a higher 
rate than placebo were headache (9.5% vs. 4.5% placebo) and 
urinary tract infection (6.7% vs. 3.6% placebo). Measures of 
motor dysfunction (ESRS-A) and cognition (MMSE) did not 
show evidence of worsening from OL baseline through the DB 
phase. Conclusions: Adverse events commonly associated with 
antipsychotics impacting dopaminergic, muscarinic, cholinergic, 
and histaminergic receptor activity were infrequently reported 
in pimavanserin-exposed patients with DRP in the HARMONY 
study. Disclosures: This study was funded by ACADIA 
Pharmaceuticals Inc. GD, EPF, and BM are all employees of 
ACADIA Pharmaceuticals Inc. Dr. Weintraub has received 
research funding or support from the Michael J. Fox Foundation 
for Parkinson’s Research, Alzheimer’s Therapeutic Research 
Initiative (ATRI), Alzheimer’s Disease Cooperative Study 
(ADCS), the International Parkinson and Movement Disorder 
Society (IPMDS), and National Institute on Aging (NIA); 
honoraria for consultancy from ACADIA, CHDI Foundation, 
Clintrex LLC (Aptinyx, Avanir, Otsuka), Eisai, Janssen, Sage, 
Signant Health, and Sunovion; and license fee payments from 
the University of Pennsylvania for the QUIP and QUIP-RS.

P022: THE ALZHEIMER’S DISEASE THERAPY WITH 
NEUROAID (ATHENE) STUDY: ASSESSING THE 
SAFETY AND EFFICACY OF NEUROAID II (MLC901) IN 
PATIENTS WITH MILD TO MODERATE ALZHEIMER’S 
DISEASE STABLE ON CHOLINESTERASE INHIBITORS 
OR MEMANTINE:  A 6-MONTH RANDOMIZED, 
DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL 
WITH A 6-MONTH OPEN LABEL EXTENSION: RESULTS.  
C.L. Chen1, B.Y. Tan2, L. Qingshu3, N. Venketasubramanian4  
((1) National University Of Singapore - Singapore; (2) St Luke’s 
Hospital - Singapore; (3) Singapore Clinical Research Institute - 
Singapore; (4) Raffles Neuroscience Centre - Singapore)
 

Background: Alzheimer’s disease (AD) urgently requires 
innovative, effective and safe treatments. MLC901 is a simplified 
form of MLC601 which was originally derived from traditional 
Chinese medicine. MLC901 has shown to have neuroprotective 
and neuroproliferative properties in cellular and animal 
models of brain injury. MLC601 has been shown to modulate 
amyloid precursor protein (APP) processing, and increase 
the levels of soluble APPα. Additionally, MLC901 has been 
shown to reduce tau phosphorylation in-vitro. Hence, MLC901 
may have a disease modifying effect in AD. Objectives: To 

investigate the safety and efficacy of MLC901 as add-on 
therapy to standard treatment in mild to moderate AD subjects 
stable on standard treatment and to evaluate if MLC901 has 
a disease modifying effect in AD. Methods: ATHENE is a 
6-month randomized, double-blind, placebo-controlled trial in 
mild to moderate AD of MLC 901 followed by an open label 
extension study for another 6 months. The NINCDS-ADRDA 
criteria was used for defining AD. The primary outcome was 
the proportion of subjects experiencing serious adverse events 
(SAEs) within the first 6 months after randomisation. There 
were secondary safety and efficacy endpoints. For safety 
evaluation, the proportions of subjects who experienced an 
SAE or an AE, or discontinued medication due to AE/SAE 
were compared between the MLC901 and placebo groups at 6 
months and 1 year, whereas for efficacy the change in clinical 
outcome scores from baseline were compared between the 
groups. Secondary clinical outcomes included the Alzheimer’s 
Disease Assessment Scale - Cognitive subscale (ADAS-Cog), 
Alzheimer’s Disease Cooperative Study - Clinical Global 
Impression of Change (ADCS-CGIC), Alzheimer’s Disease 
Cooperative Study - Activities of Daily Living 23 items (ADCS-
ADL23), Neuropsychiatric Inventory (NPI), and Mini Mental 
State Examination (MMSE). An independent data safety 
monitoring board (DSMB) assessed safety and monitored the 
progress of the study. Results: ATHENE was conducted at 
a single centre in Singapore and 125 subjects were recruited 
into the trial. The mean age was 78.6 (± 6.67) years, with 87 
(69.6%) female of mainly Chinese ethnicity (88.8%). 90 (72.0%) 
subjects had hypertension, 87 (69.6%) hyperlipidaemia, 45 
(36.0%) diabetes mellitus, and 23 (18.4%) a previous stroke. 
Baseline characteristics were balanced between the MLC901 
and placebo groups except that the placebo group had a higher 
educational level (p=0.003, tertiary education 23.8% vs 3.2%). 
Most (95%) subjects received Acetylcholinesterase inhibitors 
(AChEI) as standard treatment for AD. Primary Outcome: The 
proportions of subjects having SAE at 6 months (M) were not 
significantly different : 22.6% in the MLC901 and 27.0% in the 
placebo group with a difference of -4.4% (90% CI: -16.9 to 8.3%) 
and an upper limit of the 90% CI of 8.3% which falls below 
the pre-specified non-inferiority margin of 10%. Secondary 
Outcomes (Safety): There was no difference in the proportion 
of subjects experiencing SAE between groups at 12M: 33.9% 
in MLC901 and 39.7% in placebo (difference = -5.8%, 90% CI: 
-19.6 to 8.3%). The proportions of subjects experiencing AE 
were comparable between MLC901 and Placebo at 6M (61.3% vs 
60.3%) and 12M (75.8% vs 74.6%). There were 5 deaths at 6M (2 
in MLC901 and 3 in placebo), 2 additional deaths were observed 
at 12M in the placebo group.  None of the SAEs were deemed 
related to MLC901. Secondary Outcomes (Clinical): There was 
no significant difference in the mean (SD) ADAS-Cog scores in 
the MLC901 and placebo groups: 31.1 (11.87) and 29.3 (9.46) at 
baseline, respectively. The difference in the mean change from 
baseline in ADAS-Cog scores between the two groups  was 
statistically significant at 9M  in favour of MLC901  (-3.36, 95% 
CI: -5.64 to -1.09; p=0.004) but did not reach significance at 6M 
and 12M. Sensitivity analysis in the per-protocol population 
(PP), showed statistical significance at 9M and 12M with a 
mean difference of -3.66, (95% CI:-6.42 to -0.89, p=0.010) at 
9M and -4.75 (95% CI: -8.92 to -0.59, p=0.026) at 12M. ADCS-
CGIC was significantly better in MLC901 than in the placebo 
group  at 3M only (p = 0.044). No significance was observed 
with the other efficacy endpoints. Conclusion: ATHENE is 
the first study to assess the safety and efficacy of MLC901 in 
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mild to moderate AD subjects receiving standard therapy. 
The results show that MLC901 holds promise as a safe add-on 
therapy to standard AD treatments. These results also support 
that MLC901 may have a disease-modifying effect by delaying 
disease progression. Further, larger clinical trials in AD with 
MLC901 are recommended.

P023 :  A MULTIPLE ASCENDING DOSE STUDY 
T O  E V A L U A T E  T H E  S A F E T Y ,  T O L E R A B I L I T Y , 
PHARMACOKINETICS, AND PHARMACODYNAMICS 
OF THE ANTI-PHOSPHO-TAU ANTIBODY JNJ-63733657. 
W. Galpern1, K. Haeverans2, L. Janssens2, G. Triana-Baltzer3, 
H. Kolb3, L. Li1, P. Nandy4, M. Mercken2, K. Van Kolen2,  
H. Sun1, L. Van Nueten2 ((1) Janssen Research & Development 
- Titusville, USA; (2) Janssen Research & Development - Beerse, 
Belgium; (3) Janssen Research & Development - La Jolla, USA;  
(4) Janssen Research & Development - Raritan, USA)
 

Background: Alzheimer’s disease (AD) is characterized 
neuropathologically by extracellular amyloid beta (plaques) and 
intracellular hyperphosphorylated tau (neurofibrillary tangles).  
There is evidence for prion-like spread of tau pathology in 
AD, and anti-tau antibodies are under clinical investigation for 
disease modification by binding to extracellular tau seeds in 
the interstitial fluid (ISF).  JNJ-63733657 is a humanized IgG1 
monoclonal antibody with high affinity for phosphorylated 
tau (p217+).  This antibody depletes toxic tau species in in 
vitro seeding assays and reduces tau spreading in in vivo 
models.  A sensitive assay has been developed to measure 
p217+tau fragments in the cerebrospinal fluid (CSF), and 
changes in CSF levels of p217+tau may serve as an indicator 
for changes in the levels of extracellular tau seed in the ISF 
following antibody administration.  A single ascending dose 
study in healthy subjects has been completed previously, 
and JNJ-63733657 was found to be generally safe and well 
tolerated and exhibited linear PK as well as dose dependent 
reductions in CSF p217+tau. Objectives: Evaluate the safety, 
tolerability, pharmacokinetics (PK), and pharmacodynamics 
(PD) of multiple doses of JNJ-63733657 in healthy subjects 
and in subjects with AD. Methods: A randomized, double 
blind, placebo controlled multiple ascending dose (MAD) 
study has been conducted in healthy subjects and subjects 
with AD aged 55-80 years.  Four cohorts of up to 8 subjects 
each were administered placebo or multiple doses of JNJ-
63733657 intravenously monthly for 3 months.  Subjects were 
followed for 148 days, and serum, plasma, and CSF samples 
were collected.  Safety, tolerability, PK (serum and CSF), 
and the effect of JNJ-63733657 on CSF and plasma levels of 
p217+tau fragments (PD response) were evaluated. Results: 
Following multiple dose administration, JNJ-63733657 was 
generally safe and well-tolerated and demonstrated linear PK in 
serum.  Dose-dependent increases in exposures were observed, 
and there were dose dependent reductions in p217+tau in 
CSF of healthy subjects and subjects with AD following 
antibody administration.  The PK and PD profiles were similar 
in the healthy subjects and subjects with AD. Conclusions: 
JNJ-63733657 to date shows a favorable clinical profile and 
biomarker response following multiple dose administration.  
A phase 2 study of JNJ-63733657 in subjects with early AD is 
planned.

P024:  THE CRITICAL PATH FOR ALZHEIMER’S 
DISEASE (CPAD) – PRE-COMPETITIVE DATA SHARING 
AND GENERATION OF INNOVATIVE HIGH-IMPACT 
QUANTITATIVE TOOLS TO SUPPORT ALZHEIMER’S 
DISEASE DRUG DEVELOPMENT. S. Sivakumaran1,  
K. Romero1, N. Hanan1, Y. Karten1, V. Sinh2, S. Budd 
Haeberlein3, N. Rabbee4 ((1) Critical Path Institute - Tucson, USA; 
(2) Merck & Co. - Kenilworth, USA; (3) Biogen - Cambridge, USA; 
(4) Eisai - Woodcliff Lake, USA) 
 

Background:  The Critical Path Institute’s (C-Path) 
Critical Path for Alzheimer’s Disease (CPAD) consortium’s 
primary objective is to promote, support, and manage pre-
competitive data sharing from Alzheimer disease (AD) 
clinical trials to allow quantification of disease progression 
across the AD continuum. A quantitative understanding of 
disease dynamics can accelerate drug development, based on 
integrated and standardized primary clinical trial data. This 
will provide solutions to optimize the design of clinical trials 
of AD drugs intended for regulatory review in support of 
marketing approval. CPAD (https://c-path.org/ programs/
cpad/) convenes diverse stakeholders from academia, advocacy 
groups, industry, and regulators. Method: As of June 2020, 
CPAD’s database (www.codr.c-path.org) contains data from 40 
studies, representing 20,589 individual records and more than 
420,000 data points, standardized to the AD CDISC (Clinical 
Data Interchange Standards Consortium) standards. CPAD’s 
objective is to collaborate with industry and regulators to 
leverage their wealth of drug development knowledge by 
enabling pre-competitive data sharing from clinical trials in 
AD. Analysis of datasets (at meta-data and patient levels) 
will enable generation of tools involving comprehensive 
disease progression models across the AD continuum, to 
optimize and accelerate drug development. Result: CPAD 
will continue ongoing efforts towards expansion of the CPAD 
database with contemporary datasets containing patient-level 
data from both control and active arms of clinical trials in 
AD. By aggregating such datasets into our rich clinical trial 
repository, CPAD will fill existing gaps in our models and 
generate of quantitative solutions for drug development in 
AD, in collaboration with C-Path’s Quantitative Medicine 
(QuantMed) Program. Key focus of CPAD in 2020 includes 
acquisition of contemporary industry clinical trial datasets and 
generation of a comprehensive disease progression model across 
the AD continuum. This effort will be based on an evolving 
workflow initiating with dataset exploration at the level of 
meta-data and patient level data and determination of model 
specifications, resulting in model validation, simulations and 
regulatory submissions. Conclusion: Pre-competitive sharing 
of contemporary clinical trial data will allow us to develop a 
comprehensive understanding of the disease continuum in AD, 
enable a fully informed trial design and advance effective drug 
development in AD.

P025: SENSORY GAMMA STIMULATION THERAPY 
REDUCES SLEEP DISRUPTIONS IN ALZHEIMER’S 
SUBJECTS AS ASSESSED BY CONTINUOUS ACTIGRAPHY 
RECORDINGS. A. Cimenser, E. Hempel, T. Travers,  
M. Williams, M. Hajos, Z. Malchano (Cognito Therapeutics, Inc - 
Cambridge, USA) 

Background: Sleep-related problems are reported in up to 
25% of patients with mild to moderate AD and in up to 50% of 
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patients with moderate to severe AD. Common complaints in 
this patient population include excessive nocturnal awakening, 
napping greater than 1 hour per day, early morning awakening, 
and excessive daytime sleepiness. Sleep disturbances are known 
to increase the risk for both development and accelerated 
progression of AD. Polysomnography, the gold standard for 
sleep monitoring is challenging to use in AD patients. Wrist-
worn actigraphy monitoring, which continuously records 
movement via an accelerometer, is easier to implement, can 
enable long term monitoring, and has been shown to be more 
accurate in the assessment of sleep disturbances than patient 
self-report. Objectives: Here, we assess the effect of long-term 
gamma sensory stimulation (GammaSense Stimulation System, 
Cognito Therapeutics, Inc, Cambridge MA) on sleep disturbance 
in a mild-to-moderate AD population. Methods: The Overture 
study (NCT03556280) is a Phase I/II randomized, controlled, 
single-blind multi-center clinical trial using the GammaSense 
Stimulation (GSS) device to study safety, adherence rates 
and efficacy in patients with mild to moderate Alzheimer’s 
disease (MMSE 14-26, inclusive). The six-month trial included 
treatment and sham groups receiving daily, one-hour sensory 
stimulation using GammaSense Stimulation System (GSS), 
but only participants in the treatment group were exposed to 
40-Hz auditory and visual stimulation. Throughout the study, 
participants’ activity levels were monitored continuously with a 
wrist-worn actigraphy watch (ActiGraph GT9X). In this interim 
report, we present results on the first 13 participants (N=7 for 
the treatment group, N=6 for the sham group) who completed 
the six-month study. For each participant, night-time total sleep 
periods, rest and active periods within each night-time sleep 
were estimated from actigraphy. Sleep fragmentation, a form 
of sleep disturbance, was estimated as the proportion of the 
active periods within a total night-time sleep. Changes in sleep 
fragmentation and differences between treatment and sham 
groups were studied throughout the six-month study period. 
Results: An average of 125 days of actigraphy measurements 
were successfully recorded for each participant, resulting in 
a total of approximately 39,000 hours of sleep and daytime 
analyzed activity data. Sleep fragmentation, as assessed from 
continuous actigraphy recordings over the six-month study 
period, was significantly reduced in the treatment group 
(p<.001). In contrast, sleep fragmentation increased in the sham 
group (p<.001). Conclusion: These findings demonstrate a 
means to quantify sleep fragmentation and treatment-related 
changes via continuous actigraphy recording with Alzheimer’s 
patients. Gamma sensory stimulation resulted in a reduction 
in sleep fragmentation, as quantified by a decrease in 
nighttime active durations of the 6-month treatment period. In 
participants who received sham stimulation, increases in sleep 
fragmentation were measured over the same time period.

LP04: APPLYING MACHINE LEARNING ALGORITHMS 
TO PREDICT AMYLOID RISK IN JAPANESE TRIAL-
READY COHORT WEBSTUDY. K. Sato1, R. Ihara2, K. Suzuki3,  
Y. Niimi4, A. Iwata2, T. Iwatsubo5 ((1) Department Of Neurology, 
University Of Tokyo - Bunkyo City, Japan; (2) Department Of 
Neurology, Tokyo Metropolitan Geriatric Medical Center Hospital 
- Itabashi City, Japan; (3) Division Of Neurology, National Defence 
Medical College - Tokorozawa, Japan; (4) Unit For Early And 
Exploratory Clinical Development, University Of Tokyo - Bunkyo 
City, Japan; (5) Department Of Neuropathology, University Of Tokyo 
- Bunkyo City, Japan)

Background: Identifying “preclinical” Alzheimer’s disease 
(AD) individuals, defined as cognitively normal individuals 
with positive amyloid deposition in brain, is critical to the 
success of clinical trials of disease-modifying therapy (DMT) 
to prevent AD. Recently, a number of global clinical study 
projects had launched to build cohorts of preclinical AD 
candidates eligible for clinical trials of DMTs for AD. We 
have recently started the Japanese Trial-Ready Cohort (J-TRC) 
study for prevention of AD study, in which we adopted basic 
framework of Trial-Ready Cohort for Preclinical/Prodromal 
AD (TRC-PAD) in the United States that is innovative in its 
two-layered structure of web-based registry and the successive 
in-person study. In the J-TRC study that launched in October 
2019, cognitive normal elderly volunteers are at first invited 
to register to the J-TRC webstudy that are completed by 
themselves at home by providing basic demographics, and 
being monitored for their web-based cognitive performance 
every 3 months. Among the J-TRC webstudy population, those 
who are expected to have a higher probability for amyloid 
deposition in brain are further referred to the in-person, J-TRC 
on-site study for detailed assessments including cognitive, 
biomarker, and amyloid PET examinations. J-TRC study aims 
to build a large cohort of asymptomatic and amyloid-positive 
individuals ready for DMT trials in Japan. Objectives: As 
of 2020 summer, more than 3,000 elderly volunteers have 
eligibly registered to the J-TRC webstudy within the first 9 
months since its launch. However, when considering to recruit 
eligible individuals from the J-TRC webstudy to the onsite 
study, effective algorithms that can predict amyloid risks 
from basic clinical and cognitive data available in the J-TRC 
webstudy (without e.g., PACC or APOEgenotype) are yet to be 
established. Here we aimed to build machine learning models 
to predict the standard uptake value ratio (SUVr) of amyloid 
PET in our ongoing Japanese Trial-Ready Cohort (J-TRC) for 
preclinical and prodromal AD study using the clinical and 
cognitive variables available in the J-TRC webstudy. Because 
currently we do not have the true answer of amyloid status of 
J-TRC participants yet, we used A4 screening data as a reference 
to fit to the models. Methods: Using the screening data of 
non-Asian cognitive normal participants (n = 4,277) from the 
A4 study and six different machine learning algorithms, we 
built models consisting of age, sex, education years, family 
history of dementia, and online cognitive scores (Cognitive 
Function Instrument (CFI) and CogState), and initially evaluated 
its performance in the Asian subgroup (n = 169, including 
up to 100 Japanese) of the A4 study. We then applied the 
models to the J-TRC webstudy participants registered within 
the initial 9 months (n = 3,081) of launch to obtain predicted 
SUVr in each participant. Results: Models based on the A4 
non-Asian subgroup had a weak (correlation ~ 0.3 at most) 
predictive performance on A4 Asian subgroup, regardless of 
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the types of algorithms. The performance slightly improved 
when incorporating CFI into the models. In the derived models, 
age, family history, CFI-study participant, and CogState score 
were the important variables. When applying the models into 
the J-TRC webstudy data, in a subgroup of J-TRC webstudy 
participants who self-reported their prior amyloid test results 
conducted elsewhere (n = 37), the predicted SUVr showed 
a good correspondence with the self-reported amyloid test 
results (AUC = 0.806). Conclusion: Although J-TRC onsite 
study is still in its preliminary phase, our A4 data-based 
prediction algorithms of brain amyloid status may be usable for 
automatic prioritization of candidate participants with higher 
amyloid risks to be preferentially recruited from the J-TRC 
webstudy population to the in-person, J-TRC on-site study, 
and maximize the efficiency for the identification of preclinical 
AD participants. We need to continue to update the predicting 
models along with the progress of the identification of amyloid-
positive individuals in the J-TRC onsite study, to confirm and 
secure the validity of this approach in the Japanese population. 
This study is a collaboration with the members of the US TRC-
PAD (Jimenez-Maggiora G, Langford O, Donohue MC, Raman 
R, Aisen PS and Sperling RA).

Theme 3: CLINICAL TRIALS: IMAGING 
P027: MOLECULAR IMAGING OF TAU PATHOLOGY IN 
MYOTONIC DYSTROPHY TYPE 1 AND ALZHEIMER’S 
D I S E A S E :  I M P L I C A T I O N S  F O R  U N D E R L Y I N G 
MECHANISMS. E.  Poulin 1,  C.  Dal laire-Théroux 1.3,  
A.M. Cayer1,2, D. Bédard-Tremblay1,2, T. Rouleau-Bonenfant1,2, 
F. St-Onge4, J.M. Beauregard5, N. Sergeant6, J. Puymirat5,  
R. Jr. Laforce2,3 ((1) Clinique Interdisciplinaire De Mémoire, 
Département Des Sciences Neurologiques, Chu De Québec - Québec, 
Canada; (2) Université Laval, Faculté De Médecine - Québec, Canada; 
(3) Clinique Interdisciplinaire de Mémoire, Département des Sciences 
Neurologiques, CHU de Québec - Québec, Canada; (4) Douglas 
Health Institute - Montréal (Canada), 5Centre De Recherche Du Chu 
De Québec - Québec, Canada; (6) Université De Lille, Chru, Inserm, 
Umrs 1172, Equipe Alzheimer & Tauopathies - Lille, France)

Background: Myotonic dystrophy type 1 (DM1) is a 
chronic, multisystemic, neurological disease characterized by 
muscle weakness as well as central nervous system changes. 
Recent pathological reports suggest that DM1 may be a 
tauopathy where tau pathology accumulates in a topographic 
distribution similar to Alzheimer’s disease (AD). Objectives: 
We performed molecular imaging to visualize in vivo tau 
pathology in DM1 and AD, and to study the relationship 
between tau accumulation and severity of cognitive impairment. 
In addition, we aimed to explore possible similarities in tau 
accumulation patterns in DM1 and AD. Methods: We recruited 
19 patients with a genetic diagnosis of DM1 and 2 patients with 
AD. Both AD patients and seven DM1 patients completed the 
neuroimaging sub-study which included cognitive screening 
(Dépistage Cognitif de Québec [DCQ] and Montreal Cognitive 
Assessment [MoCA]), structural brain magnetic resonance 
imaging and positron emission tomography (PET) imaging 
using [18F]-AV-1451, a PET tracer that selectively binds to tau 
neurofibrillary tangle pathology. Standardized uptake value 
ratios (SUVR) images were generated using cerebellar grey 
matter as the reference region. Average SUVR values were 
calculated in key regions of interest. Results: Three (3/7) DM1 

patients were cognitively impaired (CI+), as evidenced by 
lower average scores on the DCQ (79/100 vs. 90/100) and 
MoCA (23.3/30 vs. 29/30). DM1 CI+ patients were older than 
DM1 unimpaired (CI-) patients (53 vs. 46 years on average) but 
did not differ in years of education. Two (2/7) DM1 patients 
presented with increased tau PET signal: one patient (age 45) 
who was mildly CI+ (DCQ=82,5/100; MoCA=30/30) showed 
focal right temporal tau PET signal (e.g. medial right anterior 
temporal gyrus, SUVR=1.39); the other patient (age 69) was 
the most severely CI+ of the 7 DM1 patients (DCQ=61,5/100; 
MoCA=17/30) and showed increased tau PET signal bilaterally 
in the temporal lobes (e.g. average of right and left SUVRs in 
amygdala=1.87; parahippocampal gyrus=1.42; medial anterior 
temporal gyrus, SUVR=1.38). The two AD patients displayed a 
typical AD-like pattern (high retention across frontal, parietal, 
and temporal cortices and the hippocampus; e.g. SUVR³1.5 
across ROIs corresponding to Braak stages I-V). Conclusions: To 
our knowledge, this is the first study to explore tau pathology 
in vivo in DM1. Two DM1 patients presented with increased 
tau PET signal in the temporal lobes; however, the magnitude 
and extent of tau PET signal was lower than typically seen in 
AD patients, and the remaining five DM1 patients did not show 
notable increased signal relative to the reference region. The 
patient with the most severe cognitive impairment also showed 
the most elevated tau PET signal. Whether this PET signal 
is related to DM1 tau pathology or concomitant AD remains 
unknown. Lack of post-mortem studies confirming ligand 
sensitivity to DM1 pathology further limits interpretation. 
This work is a critical step towards better understanding of the 
mechanisms underlying cognitive deficits in DM1. Furthermore, 
studying various tauopathies using tau PET may help elucidate 
the pathological mechanisms of tau pathology and help provide 
valuable biomarkers to support future therapies and clinical 
trials. Grant Support AFM Telethon.

P028: A MULTI-INPUT, MULTI-MODAL DEEP LEARNING 
MODEL TO PREDICT TIME TO CONVERSION TO 
ALZHEIMER’S DISEASE. D. Hibar, B. Toth, C. Rabe,  
D. Clayton (Genentech, Inc - South San Francisco, USA) 

Background: Identifying presymptomatic and early MCI 
fast progressors is a crucial component for designing the next 
generation of clinical trials in AD. Innovations in deep learning 
(DL) in imaging have been hypothesized to improve power 
to detect patterns of disease pathophysiology compared to 
current volumetric summary statistics commonly measured 
in images in clinical trial settings. While DL may be promising 
for AD, considerable hurdles still exist for identifying and 
stratifying early-disease patients including: limited sample 
sizes, short follow up times, and limited modeling approaches 
for multi-modal 3D medical imaging. Objectives: Here we 
propose a new modeling strategy as a proof-of-concept to 
address these limitations with a novel multi-input, multi-modal 
deep learning (DL) model and data augmentation strategy 
applied to T1 MRI and Abeta PET scans. We evaluate the added 
value of this new framework for predicting time to conversion 
in patients with mild cognitive impairment (MCI) compared 
to models composed of traditional image-derived features 
currently used in clinical trials. Methods: Patients from the 
ADNI study with available Abeta (AV-45) PET and T1 MRI 
scans were selected for this study (n=1016). T1 MRI and Abeta 
PET scans were recentered/clipped to remove whitespace 
around the skull and resampled. The final T1 MRI and Abeta 
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PET scan input uses 23 equally spaced coronal slices from 
each image type with a final grid size of 224x224x46. We first 
focus on building a DL classifier that discriminates between 
AD and Control based on the T1 MRI and Abeta PET input. 
Patients with an AD (n=162) or Control (n=351) diagnosis 
at the time of scanning were selected and further split into 
Training (90%) and Holdout (10%). We used 5-fold CV within 
the Training set to do hyper/parameter tuning. Our DL model 
uses a time-distributed Long Short Term Memory (LSTM) and 
Convolutional Neural Network (CNN) modeling approach. 
We utilized a data augmentation strategy for model training 
including probabilistic combinations of resampling, resizing, 
rotations and Gaussian noise applied to each input image in 3D 
space. Our baseline comparison model was comprised of three 
commonly measured features derived from T1 MRI (i.e. average 
hippocampal and ventricular volumes) and from Abeta PET 
(i.e. SUVR normalized by whole cerebellum uptake) to predict 
AD or Control status with a generalized linear model. We used 
the same Training and Holdout splits as described in the DL 
modeling strategy. Performance of the DL and baseline model 
were evaluated in the 10% Holdout set (n=51). We applied our 
DL model and baseline model to MCI patients not previously 
used for model training (n=492). Patients were stratified by 
quartiles for their predicted risk for both models and evaluated 
by the hazard ratio of the time to conversion to AD in the 
highest (>75 percentile; Q4) and lowest risk (<25 percentile; 
Q1) groups. In addition, we evaluated the conversion rate at a 
2 year landmark in order to understand model performance in 
a time period commonly used for AD clinical trials. Results: 
We found similar performance in discriminating AD and 
Control patients in both the DL (Accuracy=0.922) and baseline 
(Accuracy=0.941) models in the holdout sample. The difference 
in accuracy is explained by misclassifying 4 patients in the DL 
versus 3 in the baseline model. When stratifying independent 
MCI samples by risk, we found that the baseline model had 
superior performance (Q4 vs Q1; Cox HR=22.94; P < 2e-16) to 
the DL model (HR=10.70; P < 2e-16). In the DL model, 29.1% 
of patients in the highest risk quartile had converted to AD at 
the 2 year landmark (in the lowest risk group it was 5.1%). In 
the baseline model, 35.0% of patients in the highest risk quartile 
had converted to AD at the 2 year landmark (in the lowest 
risk group it was 0.9%). For comparison, 12.6% of patients are 
estimated to have converted from MCI to AD at the 2 year 
landmark in the full dataset (i.e. without stratifying on predicted 
risk). Conclusion: We built a proof-of-concept multi-input, 
multi-modal DL model to discriminate AD vs Control based on 
raw T1 MRI and Abeta PET scans with comparable performance 
to a baseline model composed of traditional features. In 
addition, our DL model successfully stratified MCI patients 
by conversion rate and identified a high-risk cohort with a 
considerably higher AD conversion rate than without stratifying 
by risk (29.1% vs. 12.6%). Compared to the baseline model, our 
model had slightly worse performance stratifying MCI patients, 
this illustrates the challenges of training a DL model from 
scratch (i.e. without prior knowledge) on limited sample sizes. 
In future, we plan to expand our proof-of-concept to additional 
datasets to build a more robust DL model incorporating 
different patient populations, disease stages, and endpoints.

P029: PERCEPTIONS OF AMYLOID IMAGING AMONG 
COGNITIVELY NORMAL OLDER ADULTS WITH 
ELEVATED AND NOT ELEVATED AMYLOID. M. Ryan1,2, 
D. Gillen1,2, J. Grill1,3,4 ((1) Institute For Memory Impairments And 
Neurological Disorders, University Of California, Irvine - Irvine, 
USA; (2) Department Of Statistics, University Of California, Irvine 
- Irvine, USA; (3) Department of Psychiatry and Human Behavior, 
University of California, Irvine - Irvine, USA; (4) Department of 
Neurobiology and Behavior, University of California, Irvine - Irvine, 
USA) 
 

Background: The Anti-Amyloid Treatment in Asymptomatic 
Alzheimer Disease (A4) Study is an ongoing preclinical 
Alzheimer’s disease (AD) clinical trial. Cognitively normal older 
adults were screened to see if they met criteria for preclinical 
AD, defined as elevated brain amyloid on positron emission 
tomography (PET) imaging, and disclosed their individual 
biomarker result. The A4 Study incorporated the Views and 
Perceptions of Amyloid Imaging questionnaire before and 
after amyloid PET during screening. Knowledge of why 
participants are willing to undergo amyloid imaging could help 
researchers develop targeted recruitment strategies and improve 
biomarker disclosure processes for future studies. Objectives: 
We sought to determine if participants with “elevated” and 
“not elevated” amyloid differed in their Views and Perceptions 
of Amyloid Imaging. We hypothesized that, prior to knowing 
their biomarker status, those with “elevated” amyloid would 
score higher than those with “not elevated” amyloid due to the 
increased risk of subtle clinical symptoms that are associated 
with higher brain amyloid levels. We further hypothesized that 
this association would manifest, at least in part, via participant 
responses to the Cognitive Function Instrument (CFI). Finally, 
we sought to quantify how responses to the questionnaire 
changed after participants were told their amyloid result. We 
hypothesized that those with “elevated” amyloid would have 
more positive levels of score change than those with “not 
elevated” amyloid. Methods: We assessed data from 4,468 
individuals in the A4 Study who completed the Views and 
Perceptions of Amyloid Imaging questionnaire at screening 
visit 1 and again after amyloid result disclosure. In this scale, 
participants score how strongly they identify with each of 9 
reasons for undergoing amyloid imaging on a five-point Likert 
scale. We a priori grouped items into four thematic categories: 
Perceived Risk (Items 2, 7; Range: 2-10), Altruism/Contribute 
to Research (Items 4, 5; Range: 2-10), Plan/Prepare (Items 1, 
6, 8; Range: 3-15), and Curiosity (Items 3, 9; Range: 2-10). Item 
scores in each category were summed to create total category 
scores. Differences in scores were calculated by subtracting 
the score at screening visit 1 from the score after amyloid 
result disclosure. Participants with PET standard uptake value 
ratios (SUVr) greater than 1.15 were categorized as “elevated 
amyloid.” Participants with PET SUVr less than 1.10 were 
categorized as “not elevated amyloid.” Participants with PET 
SUVr between 1.10 and 1.15 required an additional visual read 
to determine amyloid eligibility in A4. Since these data are 
not publicly available, we categorized these participants as 
“possibly elevated amyloid” for this analysis. We used linear 
regression models to assess the relationship between category 
scores and amyloid status. Participant age, years of education, 
sex, ethnoracial group, and study partner spousal status were 
adjusted for in all models as potential confounding variables. 
CFI scores were adjusted for in follow-up models as a potential 
mediator. We used similar linear regression models to assess the 
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relationship between changes in category scores and amyloid 
status, additionally controlling for the score at the first visit. 
Results: Participants who had “elevated” amyloid scored 0.20 
points higher in the Perceived Risk category, on average, than 
those who had “not elevated” amyloid (95% CI: [0.06, 0.34]) 
prior to imaging and disclosure. Those with “elevated” amyloid 
did not score significantly differently than those with “not 
elevated” amyloid in any other category. When CFI scores 
were added as a potential mediator, the significant effect in 
Perceived Risk attenuated towards zero. Instead, when CFI 
was included in the model, those with “elevated” amyloid 
scored an average of 0.13 points lower for the curiosity category 
compared to those with “not elevated” amyloid (95% CI: 
[-0.26, -0.01]). After participants were told their amyloid status, 
those with “elevated” amyloid demonstrated a lower within 
subject change in score in the Perceived Risk category, on 
average, than those with similar visit 1 scores who had “not 
elevated” amyloid (-0.32; 95% CI: [-0.43, -0.20]). Participants 
with “elevated” amyloid also demonstrated greater changes 
in the Altruism/Contribute to Research (0.13; 95% CI: [0.05, 
0.22]) and Plan/Prepare (0.23; 95% CI: [0.05, 0.41]) categories, 
compared to those with similar visit 1 scores who had “not 
elevated” amyloid. Conclusions: Compared to participants 
with “not elevated” amyloid, participants in the A4 Study 
with “elevated” amyloid more strongly identified learning 
AD risk as reasons for undergoing amyloid imaging before 
biomarker disclosure. This difference was likely due to their 
perceived cognitive concerns. After disclosure of amyloid status, 
participants with “elevated” amyloid more strongly endorsed 
feelings of Altruism/Contribution and Planning/Preparation, 
compared to their “not elevated” counterparts, while having 
lower change in their attitudes toward the relative importance 
of learning AD risk.

P030: NEUROIMAGING RESULTS OF THE AMBAR STUDY, 
A RANDOMIZED, CONTROLLED CLINICAL TRIAL OF 
PLASMA EXCHANGE WITH ALBUMIN REPLACEMENT 
FOR ALZHEIMER’S DISEASE. G. Cuberas-Borrós1,  
E. Franquet2, I. Roca2, J. Castell-Conesa2, L. Nuñez3, M. Boada4,5,  
O.L. López6, C. Grifols3, M. Barceló3, A. Páez3 ((1) Research 
& Innovation Unit, Althaia Xarxa Assistencial Universitària De 
Manresa - Manresa, Spain; (2) Department Of Nuclear Medicine, 
Hospital Universitari Vall D’hebrón, Universitat Autònoma De 
Barcelona - Barcelona, Spain; (3) Alzheimer’s Research Group, 
Grifols - Barcelona, Spain; (4) Research Center And Memory Clinic, 
Fundació Ace, Institut Català De Neurociències Aplicades-Universitat 
Internacional De Catalunya - Barcelona, Spain; (5) Centro de 
Investigación Biomédica en Red de Enfermedades Neurodegenerativas 
(CIBERNED), Instituto de Salud Carlos III, - Madrid, Spain;  
(6) Departments Of Neurology And Psychiatry, University Of 
Pittsburgh School Of Medicine - Pittsburgh, Pennsylvania, USA)
 

Background: Positron emission tomography (PET) is a non-
invasive imaging technique that allows the measurement of 
metabolic activity in organs within the body including the 
brain.  PET scanning detects the gamma photons released 
by radiopharmaceuticals injected into the body using a ring 
of detectors. Magnetic resonance imaging (MRI) is another 
non-invasive imaging technique that uses a magnetic field to 
provide high resolution images of organs and tissues. MRI has 
been shown to detect structural changes in the brain associated 
with AD including cerebral atrophy and enlargement of 
the ventricles and sulci. Previous pilot and phase II studies 

showed that plasma exchange (PE) with therapeutic albumin 
replacement (PE-A) favored the stabilization of brain perfusion 
in mild-moderate AD patients whereas untreated patients 
showed the expected progression of the disease. This effect 
was associated with changes in plasma-CSF Aβ flux balance, 
and with improvement in cognitive and behavioral test scores. 
Objectives: To detect structural and functional brain changes 
in mild to moderate AD patients treated with PE-A, as part of 
the AMBAR phase 2b/3 clinical trial. Methods: Out of 496 mild 
to moderate AD patients enrolled, 347 were randomized into 
4 arms (1:1:1:1): three receiving PE-A treatment with different 
doses of albumin (Albutein®, Grifols, Barcelona, Spain) and 
IVIG (Flebogamma® DIF, Grifols) replacement, and placebo 
(sham PE-A). All arms underwent a weekly conventional PE 
for 6 weeks followed by a 12-month period of monthly low-
volume PE. Neuroimaging variables assessed were: i) structural 
changes in hippocampal volume, posterior cingulate volume, 
and other areas of interest as shown by MRI (at months 0, 2, 6. 
9, 12, and 14); and ii) functional changes in the brain as detected 
by positron emission tomography with 18F-fluorodeoxyglucose 
(FDG-PET) (at months 0, 2, 9, and 14). FDG-PET acquisitions 
were normalized by cerebellum intensity and then compared 
with a database of normal subjects creating an individual 
defect pattern.  Additionally, a voxel-based analysis with SPM 
(Statistical Parametric Mapping) was performed. FDG-PET 
resulting patterns took into account only those voxels inside 
gray matter mask. Statistical comparisons were performed by 
ANOVA (treatment groups) or Student t test for paired data 
(time points). Results: A total of 213 patients completed all 
sessions without any issue in image processing. MRI volumetric 
analyses of subcortical structures (left/right: thalamus, caudate, 
putamen, pallidum brain stem 4th ventricle, hippocampus, 
amygdala, accumbens) showed that the high dose albumin + 
IVIG group was the treatment with fewer changes (p<0.05 in 
3 structures vs. 4 to 9 in other groups) from baseline to final 
visit. SPM FDG-PET analyses showed a significant decline of 
cerebral glucose metabolism (from baseline to final visit) in the 
specific areas affected in AD (posterior cingulate, precuneus, 
and parieto-temporal regions). The extension of brain areas in 
this pattern of loss of metabolism (k-extent) was lower in the 
high-dose albumin + IVIG group compared to other groups. 
When stratified by disease severity, the lower brain metabolic 
decline was observed in moderate AD patients compared to 
placebo whereas mild AD patients showed no decline in all 
groups. Conclusion: PE-A in mild-moderate AD patients was 
associated with less metabolic decline than the typical of the 
progression of the disease. This effect was more evident in the 
group treated with high dose albumin + IVIG group and in the 
moderate AD sub population.
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P031: GREATER SLEEP DISTURBANCE IS ASSOCIATED 
WITH LOWER MYELIN CONTENT IN THE CINGULUM 
IN A COHORT ENRICHED FOR ALZHEIMER’S DISEASE 
RISK. K.L. Yang1, D.C. Dean2,3,4, J.M. Oh1, N. Davenport-Sis1, 
D.T. Plante5, B.A. Riedner5, S. Asthana1,6,7, S.C. Johnson1,6,7,  
A. Alexander3,4, B.B. Bendlin1,6,7 ((1) Wisconsin Alzheimer’s 
Disease Research Center, University Of Wisconsin - Madison, USA;  
(2) Department Of Pediatrics, University Of Wisconsin - Madison, 
USA; (3) Department Of Medical Physics, University Of Wisconsin 
- Madison, USA; (4) Waisman Center, University of Wisconsin - 
Madison, USA; (5) Wisconsin Institute For Sleep And Consciousness, 
University Of Wisconsin - Madison, USA; (6) Wisconsin Alzheimer’s 
Institute, University Of Wisconsin - Madison, USA; (7) Geriatric 
Research Education and Clinical Center, William S. Middleton 
Veterans Hospital - Madison, USA)
 

Background: Sleep abnormalities have been linked 
to Alzheimer’s disease (AD) and greater risk for dementia 
(Peter-Derex et al, 2015). We have previously shown that poor 
self-reported sleep was associated with increased amyloid 
deposition in the brain (Sprecher et al, 2015) as well as CSF 
biomarkers of amyloid, tau, and neurodegeneration (Sprecher 
et al, 2017).  Animal studies suggest that sleep abnormalities 
may also play a role in myelin degeneration (Bellesi et al, 2013 
& 2018). Myelin-producing oligodendrocyte precursor cells 
(OPC) are integral to remyelination, as they generate new 
oligodendrocytes that are able to remyelinate in the mature 
central nervous system (Franklin, 2014). Damage to these 
cells can be detrimental for myelin-related processes. In mice, 
OPC density is higher after sleep versus sleep deprivation 
(Bellesi et al, 2013) and chronic sleep loss reduces myelin sheath 
thickness (Bellesi et al, 2018), suggesting that myelin-related 
cell functions are sensitive to changes in sleep. The association 
between sleep and myelin has been studied in children (e.g., 
LeBourgeois et al, 2019) but has not been well-studied in adults, 
thus, the current study tested the extent to which sleep quality is 
associated with myelin content. Objectives: Here, we examined 
the association between self-reported sleep quality and myelin 
content in a well-characterized cohort enriched with risk factors 
for developing AD dementia. We hypothesized that lower 
self-reported sleep quality would be associated with lower 
myelin content in regions affected in AD pathology. Methods: 
151 participants were recruited into the Longitudinal Early 
Alzheimer Detection (LEAD) study from two parent cohorts, 
the Wisconsin Registry for Alzheimer’s Prevention and the 
Wisconsin Alzheimer’s Disease Research Center clinical core. 
A final sample of 114 cognitively-unimpaired (MMSE: median 
= 30, range = 27-30) participants were included in this analysis 
on the basis of one completed Medical Outcomes Study Sleep 
Survey (MOS-sleep) and one multicomponent relaxometry 
scan (mcDESPOT; Deoni et al, 2008). mcDESPOT myelin 
water fraction (MWF) maps, sensitive to myelin content, were 
computed and normalized to MNI space for use in this analysis. 
MWF values were extracted from 5 white matter tracts that 
are sensitive to AD pathology (e.g., Gold et al, 2012): uncinate 
fasciculus, cingulum bundle, inferior longitudinal fasciculus, 
superior longitudinal fasciculus, and forceps minor. Six sleep 
domains of interest were assessed with MOS-sleep: sleep 
disturbance, snoring, awaken short of breath or with headache, 
sleep quantity, sleep adequacy, and somnolence. Responses to 
all items were converted from the original Likert scale to a 0-100 
scale based on instructions from the MOS-sleep User’s Manual 
(Spritzer & Hays, 2003) and then averaged across different 

items to derive scores for each domain. Higher scores indicated 
a greater likelihood of the domain being measured (e.g., score 
of 90 means greater sleep disturbance). Linear regression was 
used to examine the associations between sleep and MWF. 
Mean MWF in each white matter tract was the outcome with 
each sleep domain examined as predictors of interest in separate 
models. All models were fitted in R version 3.6.0 using the 
lm() function and adjusted for age (mean-centered) at time of 
MRI acquisition, sex, and years between MRI and sleep data 
acquisition. Models were considered significant at unadjusted 
p < .05. Results: Participants were middle-aged (mean ± SD = 
63.51 ± 6.17) and enriched for AD risk; 36% (n=41) carried at 
least one apolipoprotein E ε4 (APOE4) allele and 68% (n=78) 
had one parent with AD. In addition, participants were mostly 
female (61%), primarily white (96%), and highly educated 
(mean ± SD = 16.40 ± 2.42). Sleep disturbance was significantly 
associated with myelin content in the cingulum region 
projecting into the hippocampus (b = -0.00052, p = .043) such 
that greater sleep disturbance was associated with lower myelin 
content. Sleep disturbance showed a similar association in the 
forceps minor (b = -0.00047, p = .06), though this relationship 
did not reach the significance threshold. No other sleep 
domains were associated with myelin content in other regions. 
Conclusion: This analysis is the first to show, within a human 
cohort enriched for AD risk, that self-reported sleep disturbance 
is associated with myelin content alterations as measured with 
quantitative imaging and supports our hypothesis that self-
reported sleep quality is associated with myelin content in 
AD-affected brain regions. The cingulum bundle is a major 
white matter tract that relays information between brain regions 
affected early in AD, including the posterior cingulate and 
hippocampus, and both sleep duration (Khalsa et al, 2017) and 
sleep apnea (Macey et al, 2008) have previously been shown to 
be associated with altered cingulum microstructure. The current 
findings add to a growing literature linking sleep to myelin 
alterations, suggesting that future clinical trials testing sleep 
interventions for dementia should consider myelin measures as 
potential outcomes.

P 0 3 2 :  C E R E B E L L A R  A T R O P H Y  C A N  P R E D I C T 
CONVERSION OF AMNESTIC MILD COGNITIVE 
IMPAIRMENT TO DEMENTIA IN PATIENT WITH 
AMYLOID NEGATIVE. H.J. Kim, S. Lee, S. Jo, J.H. Lee 
(Department Of Neurology, Asan Medical Center - Seoul, Republic of 
Korea)
 

Background: PQ912 iBackground: Around 15–20% of 
patients with clinically probable Alzheimer’s disease have been 
found to have no significant Alzheimer’s pathology on amyloid 
PET. A previous study shows that conversion to dementia from 
amyloid-negative MCI was observed in up to 11% of patients 
in this subpopulation drawing attention to this condition. 
However, few studies had been conducted this population in 
terms of clinical progression. Objective: In this study, we used 
SUIT-VBM (spatially unbiased infratentorial template, voxel-
based morphometry) to perform an analysis of the pattern of 
cerebellar gray matter atrophy in amyloid-negative amnestic 
MCI in converter compared to non-converter, in order to follow 
the changes of no-motor features of cerebellar degeneration 
through disease progression. Methods: This study was a 
single-institutional, retrospective cohort study of patients over 
the age 50 with amyloid-negative amnestic MCI who visited 
the memory clinic of Asan Medical Center with at least more 
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than 36 months of follow-up period. All subjects underwent 
detailed neuropsychologic test, 3 tesla brain magnetic resonance 
imaging (MRI) including 3-demensional T1 image, and fluorine-
18[F18]-florbetaben amyloid PET scans. SUIT-VBM was used 
to analyze the cerebellar gray matter volume. Results: In this 
amyloid-negative amnestic MCI cohort study, we identified the 
cerebellar gray matter atrophy patterns in terms of conversion 
to dementia. Between the 2 groups, the converter group was 
more likely to have volume loss in vermis and curs I, II. In 
terms of neuropsychologic test, no statistically significant 
association was found between cerebellar gray matter atrophy 
and neuropsychologic test results. Conclusion: These findings 
therefore emphasize the potential value of cerebellar gray 
matter atrophy patterns as biomarkers, which could predict the 
conversion to dementia from amnestic MCI in amyloid-negative 
patients.

P033: EARLY IMPAIRMENT IN THE VENTRAL VISUAL 
PATHWAY CAN PREDICT CONVERSION TO DEMENTIA 
IN PATIENTS WITH AMYLOID-NEGATIVE AMNESTIC 
MILD COGNITIVE IMPAIRMENT. H.J. Kim1, E.N. Cheong1, 
S. Jo1, S. Lee1, W.H. Shim3, J.H. Lee1 ((1) Department Of Neurology, 
Asan Medical Center, University Of Ulsan College Of Medicine - 
Songpa-Gu, Seoul, Republic of Korea; (2) Department Of Medical 
Science And Asan Medical Institute Of Convergence Science And 
Technology, Asan Medical Center, University Of Ulsan College 
Of Medicine - Songpa-Gu, Seoul, Republic of Korea; (3) Health 
Innovation Big Data Center, Asan Institute For Life Sciences, 
Department Of Radiology And Research Institute Of Radiology, Asan 
Medical Center, University Of Ulsan College Of Medicine - Songpa-
Gu, Seoul, Republic of Korea)
 

Background: With amyloid PET scan demonstrating fibrillar 
amyloid β in vivo, it has become possible to distinguish true 
AD and AD-mimicking condition. Around 15–20% of patients 
with clinically probable Alzheimer’s disease have been found 
to have no significant Alzheimer’s pathology on amyloid PET. 
A previous study shows that conversion to dementia from 
amyloid-negative MCI was observed in up to 11% of patients 
in this subpopulation drawing attention to this condition. 
However, few studies had been conducted this population 
in terms of clinical progression. Objective: We gathered the 
detailed neuropsychological and neuroimaging data of this 
population to elucidate   factors for conversion to dementia from 
amyloid-negative amnestic MCI. Methods: This study was a 
single-institutional, retrospective cohort study of patients over 
the age 50 with amyloid-negative amnestic MCI who visited the 
memory clinic of Asan Medical Center with at least more than 
36 months of follow-up period. All subjects underwent detailed 
neuropsychologic test, 3 tesla brain magnetic resonance imaging 
(MRI) including 3-demensional T1 image, and fluorine-18[F18]-
florbetaben amyloid PET scans. Results: During 36 months 
of follow-up, 39 of 107 patients converted to dementia from 
amnestic MCI. 4 patients were excluded from dataset, because 
of segmentation error. The converter group had more severe 
impairment in all visual memory tasks. Hippocampal volumetry 
revealed that the converter group had significantly reduced total 
hippocampal volume on the right side. The converter group also 
had reduced gray matter volume in the right lateral temporal, 
lingual gyri, and occipital pole. Conclusion: Our study showed 
that the reduced gray matter volume related to visual memory 
processing may predict the clinical progression in this amyloid-
negative MCI population.

P034: PROGNOSIS OF MILD COGNITIVE IMPAIRMENT 
OF UNCERTAIN ETIOLOGY: ASSESSMENT AND 
ANALYSIS OF CONCORDANT CASES FROM THE 
IDEAS STUDY. D. Weidman, V. Ghisays, H. Protas, Y. Chen, 
V. Devadas, G. Sidarous, Y. Su (Banner Alzheimer’s Institute - 
Phoenix, USA)
 

Background: Banner dementia specialists participated 
in the Imaging Dementia--Evidence for Amyloid Scanning 
(IDEAS) study, which has examined the impact of amyloid-
PET imaging on clinical decision-making in diagnostically 
uncertain cases of mild cognitive impairment (MCI) and early 
dementia. A prior primary aim presented in 20191 was to 
determine a concordance rate, or agreement level between the 
visual (binary) florbetapir-PET results reported to clinicians 
and a quantitative assessment of cerebral cortical Amyloid-
beta deposition, and analyze discordant cases, visually. The 
primary objective of this follow-up study was to compare the 
likelihood of conversion to dementia, between amyloid-PET 
concordant-negative and concordant-positive MCI patients, 
the IDEAS study being completed more than two years ago. 
Methods: The approved binary result (visually positive or 
negative florbetapir-PET scan) and a quantification of amyloid 
burden, (employing a recommended standardized uptake 
value ratio, suvr), were tabulated. Chart review was carried 
out in 2020, to determine the most recent clinical diagnosis, 
and date of that evaluation. Demographic data including age, 
gender and years of education was collected, for future analyses. 
Results: 11 of 100 cases (11%) were discordant (89% agreement), 
using a threshold of amyloid burden accurate for moderate 
to frequent amyloid neuritic plaque (meeting a criterion for 
pathological Alzheimer’s disease) and 7 cases were discordant 
(93% agreement), using a lower cutoff threshold proposed for 
any identifiable cerebral amyloid. There were 21 florbetapir-PET 
negative-concordant cases with a pre-PET diagnosis of MCI, 
uncertain primary etiology, and 38 positive-concordant cases. 
3 of the 21 PET-negative cases were lost to clinical follow-up. 
16 of the remaining 18 patients did not convert to dementia; 
two converted to dementia: one case of vascular dementia, 
the other primary etiology remained uncertain, over 24 and 
33 months, respectively. Mean duration of follow-up post-
negative PET: range 1-37 months, mean 13-14 months. Of the 
38 florbetapir-PET positive-concordant MCI cases, 4 of the 38 
were lost to follow-up or clinical data was not accessible. 23 of 
the remaining 34 patients converted to dementia; in 18/23, a 
diagnosis of Alzheimer’s disease was made. Other diagnoses 
were:  Mean duration post-positive PET: range 3-40 months, 
mean of 28 months. Amyloid-PET concordant positivity was 
significantly associated with conversion to dementia (c2 =15.07, 
p = 0.000104). Clinical data for 1 of the 4 patients showing 
intermediate amyloid burden (suvr 1.07-1.17) was not accessible. 
The most recent clinical diagnoses in the remaining 3 cases 
were: vascular dementia, dementia with Lewy bodies, and MCI 
due to AD. Conclusions: Florbetapir-PET positivity, visually 
and quantitatively, was significantly associated with conversion 
to dementia in the MCI patients participating in the IDEAS 
study.  An important limitation in this study is that conversion 
to dementia in some cases of very mild dysfunction relied on 
best clinical judgment of the dementia specialist, who was not 
always the same clinician as the one participating in the IDEAS 
study. Aand in some cases was not inability to access follow-up 
clinical data for some patients referred from dementia specialists 
outside of Banner memory centers.
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P 0 3 5 :  T H E  E F F E C T  O F  C E R E B R A L  A M Y L O I D 
ANGIOPATHY ON REGIONAL CORTICAL ATROPHY, 
INDEPENDENT OF CORTICAL AMYLOID PATHOLOGY.  
S. Jo, E.N. Cheong, H.J. Kim, S.J. Lee, J.H. Lee (Asan Medical 
Center - Seoul, Republic of Korea)
 

Background: Cerebral amyloid angiopathy (CAA) is 
characterized by the accumulation of amyloid beta within small 
or medium sized blood vessels of the brain. CAA is commonly 
found in neuropathological finding of patients with Alzheimer’s 
disease. The effect of CAA on cortical volume have been 
studied, but most studies did not adjust for the effect of cortical 
amyloid deposition on cortical atrophy. Objectives: We aimed 
to evaluate the relationship between CAA and cortical volumes, 
independent of cortical amyloid pathology using voxel-based 
morphometry. Methods: We retrospectively investigated 35 
patients diagnosed with probable CAA according to Boston 
criteria, all of whom showed cortical amyloid deposition on 
amyloid PET. Patients with Alzheimer’s disease, who showed 
cortical amyloid deposition on amyloid PET were matched 
with patients with CAA by age, sex, and clinical deteriorating 
scale. We conducted voxel-based morphometry to examine the 
association between CAA and cortical volume. Results: Mean 
age of study population was 72.3 (7.2), and 57.1% were female. 
Age, sex, and clinical deteriorating scale were not significantly 
different between two groups. Ideomotor apraxia was more 
frequently found in patients with CAA than patients with 
Alzheimer’s disease. Patients with CAA showed significantly 
lower gray matter volume in bilateral frontal and right temporal 
lobes than patients with Alzheimer’s disease (family-wise error 
corrected p<0.05). Conclusion: CAA is related to regional 
cortical atrophy in bilateral frontal and right temporal area, 
independent of cortical amyloid pathology.

 
P037: EFFECT OF MULTIDOMAIN INTERVENTIONS ON 
BRAIN FUNCTIONAL CONNECTIVITY OF ELDERLY 
PEOPLE WITH SPONTANEOUS MEMORY COMPLAINT. 
L. Perus1,2,3, E. Le Bars4, J. Deverdun5, J.F. Mangin6, A. Gabelle1 
((1) Memory Resources And Research Center, Montpellier University 
Hospital, Montpellier And Inserm U1061 And University Of 
Montpellier I-Site Muse - Montpellier, France; (2) Institut d’Imagerie 
Fonctionnelle Humaine, I2FH, Montpellier University Hospital, 
Montpellier, France. - Montpellier, France; (3) Neurospin, CEA, 
Gif-sur-Yvette, France - Saclay, France; (4) Institut D’imagerie 
Fonctionnelle Humaine, I2fh, Neuroradiology Department, 
Montpellier University Hospital, Montpellier, France; (5) Institut 
D’imagerie Fonctionnelle Humaine, I2fh, Montpellier University 
Hospital, Montpellier, France; (6) Neurospin, Cea - Gif-Sur-Yvette, 
France)

Backgrounds: Interest for prevention of cognitive decline 
on elderly population has increased in the last few years. 
The Multidomain Alzheimer Preventive Trial (MAPT) (1) 
aims to test the efficacy of multiple interventions based on 
omega 3 polyunsaturated fatty acid supplementation (O3) 
and multidomain intervention (physical activity, cognitive 
training, and nutritional advice ; MI), combined (O3+MI) or 
separated, versus placebo intake (Pl). While the effect of these 
interventions were studied on cognitive clinical endpoint scores 
(2), few studies were done on distinct biomarkers, such as MRI 
biomarkers, and no study assessed the effect of interventions 
on brain functional connectivity. Objectives: This study 
aims to evaluate the impact of multidomain intervention and 

omega 3 supplementation on brain functional connectivity of 
elderly people (>=70 years-old) with spontaneous memory 
complaint, independently or in consideration of specific risk 
factors for cognitive decline. Methods: On the sample of 129 
participants scanned at Montpellier hospital center, with MRI 
scans (1.5T Siemens AVANTO) at baseline and three-years 
after intervention, 100 were included in the analysis after 
quality control (O3+MI : 27 ; O3 : 24 ; MI : 24 ; Pl : 25). All 
participants underwent intervention during three-years and 
were evaluated with cardiovascular and cognitive scores at 
both timepoints (CAIDE, MMSE, Composite score). Resting-
state fMRI data was pre-processed and connectivity scores were 
computed using respectively SPM and Conn Toolbox (3). Intra 
and inter networks connectivity scores were computed using 
networks well studied for normal aging and cognitive decline: 
the Default-Mode Network (DMN), the Salient Network (SN) 
and the Executive Control Network (ECN). Group differences 
between intervention and placebo were analyzed on the 
whole population and in specific subgroups of participants 
with risk factors, and in a second time adjusted with the 
following covariates : age, sex, level of education, APOE ε4 
status (carriers vs non-carriers), time between the beginning 
of the intervention and the MRI scan. Results: No effect of any 
intervention compared to placebo was found on brain functional 
connectivity of the whole population. Subgroups of participants 
with high risk of dementia (CAIDE score >=6) or with MMSE 
score < 30 had decreased inter-DMN-SN connectivity three-
years after the intervention if they underwent multidomain 
intervention. Participants with favorable cognitive status 
(based on the CDR score) and supplemented with omega 3 
had decreased inter-network connectivity between the DMN, 
SN and ECN, three-years after the intervention. Executive 
function network was also strengthened for these participants 
between baseline and three-years. It is hypothetized that there 
is less functional network segregation with aging (4), these 
results show that interventions could prevent this natural aging 
process.  Conclusion: Multidomain intervention and omega 3 
supplementation did not affect brain functional connectivity of 
elderly people with spontaneous memory complaint. However 
elderly people presenting specific clinical factors may be more 
sensitive to these interventions and targeting these specific 
populations may lead to therapeutic intervention based on 
comprehensive intervention. 1. B. Vellas et al., « MAPT study: 
A Multidomain approach for preventing Alzheimer’s disease: 
Design and baseline data», J Prev Alzheimers Dis, vol. 1, no 
1, p. 13 22, juin 2014; 2. S. Andrieu et al., « Effect of long-term 
omega 3 polyunsaturated fatty acid supplementation with or 
without multidomain intervention on cognitive function in 
elderly adults with memory complaints (MAPT): a randomised, 
placebo-controlled trial », The Lancet Neurology, vol. 16, no 5, 
p. 377 389, mai 2017, doi: 10.1016/S1474-4422(17)30040-6; 3. S. 
Whitfield-Gabrieli et A. Nieto-Castanon, « Conn : A Functional 
Connectivity Toolbox for Correlated and Anticorrelated Brain 
Networks », Brain Connectivity, vol. 2, no 3, p. 125 141, juin 
2012, doi: 10.1089/brain.2012.0073; 4. E. Varangis, C. G. Habeck, 
Q. R. Razlighi, et Y. Stern, « The Effect of Aging on Resting 
State Connectivity of Predefined Networks in the Brain », 
Front. Aging Neurosci., vol. 11, p. 234, sept. 2019, doi: 10.3389/
fnagi.2019.00234.
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LP05: REGIONAL RETINAL AMYLOID IMAGING IN A 
COHORT OF PATIENTS WITH MILD COGNITIVE 
IMPAIRMENT. M. Koronyo-Hamaoui1,2,  T. Torbati1,3,  
J. Sheyn1, P.D. Lyden4, A. Sherzai5, D. Sherzai5, D. Sherman6, 
S. Frautschy7,8, A.D. Czeszynski9, S. Verdooner9, K.L. Black1, 
Y. Koronyo1, O. Dumitrascu4 ((1) Department Of Neurosurgery, 
Maxine Dunitz Neurosurgical Institute, Cedars-Sinai Medical Center 
- Los Angeles, USA; (2) Department of Biomedical Sciences, Cedars-
Sinai Medical Center - Los Angeles, USA; (3) Western University 
Of Health Sciences, College Of Osteopathic Medicine Of The Pacific 
- Pomona, USA; (4) Department Of Neurology, Cedars-Sinai 
Medical Center - Los Angeles, USA; (5) Department Of Neurology, 
Loma Linda University - Loma Linda, USA; (6) Department Of 
Neuropsychology, Cedars-Sinai Medical Center - Los Angeles, USA; 
(7) Department Of Neurology, University Of California, Los Angeles 
- Los Angeles, USA; (8) Geriatric Research Education and Clinical 
Center, Veterans Administration - Los Angeles, USA; (9) Neurovision 
Imaging Inc. - Sacramento, USA)
 

We previously identified increased amyloid beta-protein 
(Aβ) deposits, the pathological hallmarks of Alzheimer’s 
disease (AD), in the retina of mild cognitively impaired (MCI) 
and AD patients. Given the retina’s distinctiveness as the sole 
CNS organ with the advantage of enhanced accessibility for 
direct noninvasive visualization, imaging retinal amyloidosis 
is progressively gaining acceptance as a potential detection 
and monitoring tool for AD. Despite such advances, however, 
a quantitative and topographical investigation of retinal Aβ 
burden in patients with cognitive decline was never reported. 
Here, we used the specific amyloid-binding fluorophore 
curcumin and laser ophthalmoscopy to examine retinal amyloid 
imaging (RAI) in 34 patients with mostly amnestic MCI (aMCI). 
We quantified retinal amyloid count (RAC) and area (RA) 
in the supero-temporal quadrant in addition to conducting 
correlation analyses with demographic and brain volumetric 
parameters. The total RAC was significantly increased in 
patients with higher Clinical Dementia Rating (CDR) (p=0.02). 
Notably, total RAC significantly correlated with hippocampal 
volume (HV; r=-0.39, p=0.04) and CDR (r=0.38, p=0.02). On 
subregion analysis, the proximal mid-periphery (PMP) RAC 
and RA were significantly higher in subjects with worse 
dementia, as indicated by Montreal Cognitive Assessment 
(MOCA) lower than 26 (p=0.01; Cohen’s d = 0.83 and 0.81, 
respectively). PMP showed significantly more RAC and area 
in subjects with amnestic MCI and Alzheimer’s disease (AD) 
compared to cognitively normal patients (p=0.04; Cohen’s d = 
0.83). Further analyses revealed that increased PMP amyloid 
count significantly correlated with reduced HV (r=-0.41, 
p=0.03) and higher CDR score (r=0.37, p=0.02). Overall, our 
study suggests that PMP retinal Aβ count may predict HV 
and cognitive decline, supporting the use of retinal amyloid 
burden as an effective measure to predict AD progression. 
Future larger studies are warranted to validate these findings 
and to determine the pragmatic utility of RAI in a behavioral 
neurology clinic as a biomarker of early AD.

LP06:  THE EFFECTS OF HOME-BASED, ROBOT 
COGNITIVE INTERVENTION ON THE FUNCTIONAL 
BRAIN NETWORK IN PATIENTS WITH MILD COGNITIVE 
IMPAIRMENT. G.H. Kim1, B.R. Kim1, K. Yoo2, M.Y. Chun1, 
K.D. Park1, J. Jee Hyang3 ((1) Ewha Womans University Mokdong 
Hospital - Seoul, Republic of Korea; (2) Department Of Psychology 
Yale University - New Haven, Ct, USA; (3) Ewha Womans 
University Seoul Hospital - Seoul, Republic of Korea)

Background and Purpose: Previous studies suggest that 
cognitive intervention can mitigate the development of 
dementia in patients with mild cognitive impairment (MCI). 
However, the previous cognitive intervention was mostly 
provided as a group session, with patients with MCI having 
difficulty in regularly attending sessions or being reluctant to 
participate in group-based classes. Additionally, experienced 
instructors for traditional cognitive intervention may be 
unavailable in some chronic care facilities or community centers. 
Considering these reasons, we have developed 20 programs for 
home-based cognitive intervention with a personal robot for 
patients with MCI. This study aimed to demonstrate the effects 
of our newly developed home-based cognitive intervention 
with robots on functional brain network in patients with 
MCI. Methods: A single-blinded randomized controlled trial 
was conducted in 113 patients with MCI. Participants were 
randomized into three groups: the robot cognitive intervention 
(robot) (n=41) group, conventional training (conventional) 
group (n=43), and waitlist group without cognitive intervention 
(control) (n=42) groups. The primary outcome was the change 
in functional brain network while the secondary outcome 
was the cognitive function measured using the Cambridge 
Neuropsychological Test Automated Battery. Results: There 
were no baseline demographic and clinical differences between 
the three groups. After a 12-week training, the conventional 
intervention group showed less decreased functional activity 
compared to those in the control group. The robot intervention 
group showed significantly increased functional brain network 
connectivity whereas the control group showed decreased 
functional connectivity. The robot group showed more 
increased functional connectivity than the conventional group, 
although there were no statistical differences. In addition, the 
robot group improved memory, attention, and frontal executive 
function than the control or conventional group. Conclusions: 
Our home-based 12-week cognitive training with a personal 
robot improved the functional brain network as well as 
cognitive function in patients with MCI.
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LP07: UPDATE ON IDEAS AND NEW IDEAS STUDIES.  
G.D. Rabinovici1,2, C. Gatsonis3, C. Apgar4, P. Dilworth-
Anderson5, I. Gareen6, L. Hanna6, C.V. Hill7, B.E. Hillner8, 
S. Hoover9, A. March4, S. O’bryant10, R.A. Rissman11,  
M. Rodriguez12, K.S. Smith13, Y. Song14, R.A. Whitmer15,  
C.H. Wilkins16, C. Windon13, B.A. Siegel17, M.C. Carrillo7  
((1) Depts. Of Neurology, Ucsf - San Francisco, USA; (2) Department 
Of Radiology & Biomedical Imaging, University Of California San 
Francisco - San Francisco, USA; (3) Dept Of Biostatistics And 
Center For Statistical Sciences, Brown University - Providence, 
USA; (4) American College Of Radiology - Philadelphia, USA; 
(5) Gillings School Of Global Public Health & Center For Health 
Equity Research, University Of North Carolina-Chapel Hill - Chapel 
Hill, USA; (6) Center For Statistical Sciences & Department Of 
Epidemiology, Brown University School Of Public Health - 
Providence, USA; (7) Alzheimer’s Association - Chicago, USA;  
(8) Department Of Medicine, Virginia Commonwealth University - 
Richmond, USA; (9) Center For Health Equity Research, University 
Of North Carolina-Chapel Hill - Chapel Hill, USA; (10) Institute For 
Translational Research, University Of North Texas Health Science 
Center - Philadelphia, USA; (11) Department Of Neurosciences, 
Ucsd & Alzheimer’s Therapeutic Research Institute, Usc - San 
Diego, USA; (12) Department Of Medicine, Vanderbilt University 
School Of Medicine - Nashville, USA; (13) Dept. Of Neurology, 
Ucsf - San Francisco, USA; (14) Center For Statistical Science, 
Brown University School Of Public Health - Providence, USA;  
(15) Department Of Public Health Sciences, Uc Davis - Davis, 
USA; (16) Department Of Medicine, Vanderbilt University School 
Of Medicine & Department Of Medicine, Meharry Medical College 
- Nashville, USA; (17) Dept. Of Radiology, Washington University - 
St. Louis, USA)
 

Background:  The Imaging Dementia-Evidence for Amyloid 
Scanning (IDEAS) study is a single-arm, U.S.-wide longitudinal 
study to evaluate the association between amyloid PET and 
health outcomes in cognitively impaired patients, conducted 
under a Centers for Medicare & Medicaid Services (CMS) 
Coverage with Evidence Development program. Objectives: 
To review the primary outcomes of the original IDEAS study, 
and introduce the design and objectives of New IDEAS, a 
follow-up study launching in late 2020.  Methods:  IDEAS 
enrolled patients with MCI or atypical dementia meeting 
Appropriate Use Criteria for amyloid PET. Participants were 
evaluated by dementia specialists and underwent PET with 
an FDA-approved beta-amyloid ligand (18F-florbetapir, 
18F-florbetaben or 18F-flutemetamol). Scans were interpreted 
by local radiologists as “positive” or “negative” based on tracer-
specific criteria. Patient diagnosis and management plans were 
recorded by the dementia specialist prior to PET (pre-PET 
visit), and again at 90±30 days following PET (post-PET visit). 
Outcomes assessed from Medicare claims covering 12 months 
were compared to outcomes from a matched control group 
of Medicare beneficiaries with MCI/dementia who did not 
receive amyloid PET. The primary Aims were (1) to determine 
if amyloid PET is associated with a ≥30% change in a composite 
patient management endpoint between the pre-PET and post-
PET visit, separately in MCI and dementia; and (2) to determine 
if amyloid PET is associated with a  ≥10% reduction in 12-month 
claims-derived hospital admissions and emergency department 
(ED) visits in study patients vs. controls. Results:  18,295 
participants completed amyloid PET scans between February 
2016 and January 2018. Median age was 75 (range: 65-105), 
51% were female, 87% were White, 60.4% had MCI, 39.6% 

had dementia and 61% were amyloid-PET positive. The Aim 
1 analysis included 11,409 IDEAS participants. The composite 
management endpoint changed in 60.2% of patients with MCI 
[95% CI, 59.1%-61.4%] and 63.5% [62.1%-64.9%] of patients 
with dementia, significantly exceeding the target of ≥ 30% 
change in each group (p<0.001, 1-sided). The most common 
change involved the use of AD-specific drugs (43.6% in MCI, 
44.9% in dementia). Diagnosis changed from AD to a non-AD 
condition in 25.1% of patients, and from non-AD to AD in 
10.5%. Of the 12,748 IDEAS participants eligible for the Aim 2 
(claims-based) analysis, matched controls were identified for 
12,684 (99.5%). 12-month hospitalization rates were 23.98% in 
IDEAS compared to 25.12% in controls (absolute difference 
-1.14% [-2.19% - -0.08%]; relative difference -4.52% [-8.55% - 
-0.30%]), falling short of the goal of ≥10% relative reduction. 
Differences in hospitalizations were higher in patients with 
dementia (absolute difference -2.03%; relative difference -7.01%) 
than in patients with MCI (absolute difference -0.65%, relative 
difference -2.82%). There were no differences in rates of ED 
visits between IDEAS participants (44.79%) vs. controls (44.84%) 
overall (absolute difference -0.05% [-1.27% - +1.18%]; relative 
difference -0.11% [-2.80% - +2.66%]) or when stratified by MCI 
versus dementia. Logistic regression revealed that amyloid-
positive IDEAS participants had a lower risk of 12-month 
hospitalizations than amyloid-negative patients after adjusting 
for relevant demographic and health variables (OR 0.78 [0.71 – 
0.87]). Similar results were observed when stratifying by MCI 
(OR 0.78 [0.70 – 0.88]) and dementia (OR 0.77 [0.66 – 0.89]). 
Amyloid-positive patients with dementia also had a lower risk 
of 12-month ED visits compared to amyloid-negative dementia 
patients (OR 0.85 [0.75 – 0.96]) while no differences were found 
in MCI (OR 0.95 [0.86 – 1.03]). The New IDEAS study, approved 
by CMS in April 2020, plans to launch in November 2020. 
New IDEAS will recruit 7,000 Medicare beneficiaries with MCI 
and dementia, including a minimum of 2,000 Blacks/African-
Americans and 2,000 Latinx/Hispanics. The primary Aims 
of New IDEAS are (1) to compare 12-month claims-derived 
health outcomes in amyloid PET-positive versus amyloid PET-
negative individuals presenting with MCI and dementia in 
the entire study cohort of diverse Medicare beneficiaries; (2) to 
describe the association of amyloid PET findings with changes 
in patient management and 12-month claims-derived health 
outcomes among Blacks/African Americans, LatinX/Hispanics 
and Whites/Caucasians presenting with MCI and dementia; 
and (3) to describe the association of amyloid PET findings with 
changes in management and 12-month claims-derived health 
outcomes in individuals presenting with typical (progressive 
amnestic) versus atypical clinical presentations of MCI and 
AD dementia. Additional objectives include (1) establishing a 
PET image repository and; (2) establishing a biorepository that 
will bank DNA and plasma from ~5,000 study participants. 
Conclusions: The first IDEAS study found that amyloid PET 
was associated with frequent changes in patient management 
and a modest reduction in 12-months hospitalizations. New 
IDEAS will build on these findings in a more diverse cohort of 
Medicare beneficiaries. Data from both studies will be shared 
via the Global Alzheimer’s Association Interactive Network 
(GAAIN), and biosamples from New IDEAS will be housed 
at the Alzheimer’s Therapeutic Research Institute. IDEAS and 
New IDEAS provide insights into real-world memory care and 
will inform the implementation of amyloid PET and other AD 
biomarkers into clinical practice.
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Theme 4: CLINICAL TRIALS: BIOMARKERS 
INCLUDING PLASMA

P040: BIO-HERMES: A BIOMARKER STUDY INITIATED BY 
THE GLOBAL ALZHEIMER’S PLATFORM FOUNDATION® 
TO COMPARE SELECT DIGITAL AND BLOOD-BASED 
BIOMARKERS WITH CLINICAL DIAGNOSIS AND 
AMYLOID-Β PET IMAGES. J. Dwyer, S. Walsh, D. Beauregard, 
E. Gorman, J. Bork, K. Smith, S. Hollingshead, R. Mohs (Global 
Alzheimer’s Platform Foundation - Washington, USA)
 

Background: A time-consuming challenge in Alzheimer’s 
disease (AD) clinical trials is finding qualified participants.  
Cerebrospinal fluid sampling has been used to quantify tau 
and amyloid-β (Aβ) proteins in patients suspected to have AD.  
Numerous clinical trials have also employed Positron Emission 
Tomography (PET) scans to detect tau and Aβ proteins.  These 
procedures are expensive, take time to analyze, and result in 
high-cost screen fails.  Furthermore, participation in clinical 
trials by minority populations remains low despite efforts to 
increase minority representation in clinical trials.  The Global 
Alzheimer’s Platform Foundation® (GAP) is developing a 
program intended to pre-identify large numbers of potentially 
qualified participants based on demographics, medical history, 
cognitive status, and the use of select blood-based biomarkers.  
Because African Americans are at increased risk of developing 
AD and race-associated differences in CSF tau markers may lead 
to misdiagnosis in African Americans, GAP will also explore 
if racial differences related to specificity and sensitivity of 
blood-based biomarkers exist.  Consistent with GAP’s mission, 
broad access to deidentified data on patient characteristics, 
biological specimens, and biomarker data will enhance the 
field’s ability to reduce the duration, cost, and variability of AD 
clinical trials. Objectives: The objectives of the GAP Bio-Hermes 
Program are as follows: Develop a cost-effective and more 
accurate prescreening process using blood-based biomarkers 
to generate substantially large numbers of participants 
qualified and willing to participate in AD therapeutic clinical 
trials.  Investigate if racial variability exists in the utilization 
of these blood-based biomarkers in identifying appropriate 
trial candidates. Methods: GAP will obtain a common set of 
cognitive tests, clinical diagnostic information, and selective 
blood-based biomarkers from each study participant. 
A cognitive battery will be used to assess cognitive profiles 
relative to biomarker status and will consist of Mini-Mental 
State Examination (MMSE), Geriatric Depression Scale (GDS), 
Rey Auditory Verbal Learning Test (RAVLT), and Digital 
Voice Analysis.  Biospecimens will be collected to determine 
blood-based biomarker levels of Aβ, phospho-tau (p-tau), and 
neurofilament light (NfL). The individual biomarker results 
will be compared with centrally read and quantitated amyloid 
PET scans, all encompassed within the biomarker clinical trial 
(Bio-Hermes). 1000 participants will be enrolled across 10 sites 
in GAP’s network of leading clinical trial sites (GAP-Net).  A 
minimum of 200 participants will be individuals self-identifying 
as African American or Latino.  The trial will endeavor to recruit 
participants that fall into 3 clinical diagnostic classifications: 
Cognitively Normal, Mild Cognitive Impairment, and Mild 
Alzheimer’s Disease. The trial consists of 3 visits (screening/
biospecimen collection, imaging, and Aβ PET disclosure) in a 
90-day period. The trial-ready cohort of participants developed 
during the Bio-Hermes trial will be available to GAP-Net sites 

participating in the program.  Biological samples collected 
during the course of the trial will be deidentified and stored for 
future research. Results: Enrollment in Bio-Hermes is expected 
to begin in 2020, and last patient visit is planned for April 2021.   
The financial impact of utilizing blood biomarkers rather than 
PET imaging to select qualified participants for AD clinical trials 
will be evaluated. Conclusions: GAP’s Bio-Hermes Program 
may provide several benefits.  Well-characterized samples 
and data that will facilitate the testing of blood-based and 
digital biomarkers as indicators of AD pathology, thereby 
enhancing screening of potential participants for AD clinical 
trials.  The trial’s commitment to enroll a substantial group 
(minimum of 200 of 1000) of historically underrepresented 
minority populations will further enrich the data provided by 
Bio-Hermes.  A trial-ready and trial-willing cohort of potential 
therapeutic trial participants may lower screen fail rates and 
accelerate enrollment.

P041: DOWN SYNDROME ASSOCIATED ALZHEIMER’S 
DISEASE: EARLY DATA FROM THE LONGITUDINAL 
INVESTIGATION FOR ENHANCING DOWN SYNDROME 
RESEARCH (LIFE-DSR) STUDY. J. Hendrix1, H. Hillerstrom1, 
D. Airey2, A. Britton1, R. Chavez3, J. Dage2, K. Faber4, T. Foroud4, 
D. Ladesma3, C. Revta3, K. Schafer3, K. Wilmes4, J. Zimmer2,  
H. Feldman3, W. Mobley5 ((1) Lumind Idsc - Burlington, USA; 
(2) Eli Lilly And Co. - Indianapolis,  USA; (3) Department Of 
Neurosciences, Alzheimer’s Disease Cooperative Study, University 
Of California San Diego - San Diego, USA; (4) National Centralized 
Repository For Alzheimer’s Disease And Related Dementias (ncrad), 
Indiana University School Of Medicine - Indianapolis, USA;  
(5) Department Of Neurosciences, University Of California, San 
Diego - San Diego, USA)
 

Background: With improved healthcare, the Down syndrome 
(DS) population is both growing and aging rapidly with a life 
expectancy of >55 years of age compared to just 25 year of age 
in the 1980’s. It is estimated that there are 210,000 people with 
DS in the USA and 40% are over the age of 30 years. However, 
with longevity comes a very high risk of Alzheimer’s disease 
(AD). It is estimated that by age 55–60 years at least 70% will 
develop Alzheimer’s dementia. Furthermore, by their 40’s 
virtually all adults with DS develop neuropathology consistent 
with AD. The LIFE-DSR study is a longitudinal natural history 
study recruiting 270 adults with DS over the age of 25. The 
study is designed to characterize trajectories of change in 
DS-associated AD (DS-AD) via 3 annual visits that include 
physical exam, medical history, neuropsychiatric evaluation, 
and a blood draw for biomarker and genetic analyses. The 
use of Phosphorylated tau (P-tau) biomarkers in plasma is 
relatively new but may be associated with AD progression 
and the onset of dementia symptoms. Neurofilament light 
(NfL) levels which are a general marker of axonal injury and 
neurodegeneration, have demonstrated a strong association 
with progression in DS-AD and are a primary biomarker of 
interest in this study investigation. Objectives: The LIFE-DSR 
study has been designed to better understand the factors that 
underlie symptoms and age of clinical presentation of DS-AD.  
During the pause in LIFE-DSR recruitment caused by COVID-
19, the first 90 plasma samples banked will be analyzed for 
AD and neurodegenerative biomarkers P-tau181, P-tau217 
and NfL. The biomarker data will be combined with clinical 
data from the baseline visit (detailed below). Methods: 
Plasma P-tau biomarkers will be measured using previously 
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published methods and NfL will be measured using the 
Quanterix NfL assay.   The clinical data includes demographics 
and medical history as well as a series of neuropsychiatric 
exams of cognition, function, and behavior. The cognitive 
measures include the Severe Impairment Battery (SIB) with 
the Shoebox test and, optionally, the Down Syndrome Mental 
Status Examination (DS-MSE). The Vineland-3 is used to assess 
function while the Dementia Questionnaire for Persons with 
Learning Disabilities (DLD) and the Neuropsychiatric Inventory 
(NPI) is used to measure behavior. Biomarker distributions 
will be described and compared to historical data in non-DS 
populations. In addition, statistical associations between clinical 
measures, demographic characteristics, and biomarkers will be 
evaluated. Results: Biomarker and clinical data at baseline will 
be presented on a subset of LIFE-DSR participants. Conclusion:  
The biomarker data contributes to understanding of disease 
onset and progression and clinical profiles of DS-AD and will be 
applied to the full LIFE-DSR longitudinal study.

P042: STUDIES ON THE PRACTICAL PERFORMANCE OF 
A PLASMA AMYLOID Β MEASUREMENT SYSTEM BY 
IMMUNOPRECIPITATION COMBINED WITH MALDI-TOF 
MASS SPECTROMETRY. N. Kaneko1, Y. Hioki1,2, R. Yoda1,  
A. Korenaga1, Y. Ohashi3, M. Honda3, S. Sekiya1, S. Iwamoto1,  
K. Tsujino3, K. Tanaka1 ((1) Koichi Tanaka Mass Spectrometry 
Research Laboratory, Shimadzu Corporation - Kyoto, Japan;  
(2) Shimadzu Scientific Instruments - Frederick, Md, USA;  
(3) Shimadzu Techno-Research - Kyoto, Japan)
 

Background: The measurement of plasma amyloid β 
recently attracts much attention as a biomarker of Alzheimer’s 
disease. We previously developed a highly sensitive method 
for simultaneous detection of a plurality of amyloid β peptides 
in human plasma by using immunoprecipitation combined 
with matrix-assisted laser desorption ionization time-of-flight 
mass spectrometry (IP-MALDI-MS). In this study, we examined 
the interference effect of contaminants such as drugs and 
anticoagulants in human plasma to reinforce the performance 
and practicability of this approach. Methods: Anticoagulants, 
Alzheimer’s disease agents, and protein drugs which have 
similar structures with  amyloid β were tested as possible 
interfering substances. Each compound was dissolved in PBS 
and spiked to human plasma. PBS without the compound was 
used as a control. Thirteen plasma samples including the control 
plasma were measured in triplicate by IP-MALDI-MS. Results: 
Three normalized intensities (Aβ1-40, Aβ1-42 and APP669-
711) and two biomarker values (Aβ1-40/Aβ1-42 and APP669-
711/Aβ1-42) of the interfering substances doped plasma were 
compared to those of control plasma. The results showed that 
the addition of any of those compounds had only a slight 
effect on the measured values, and the changes of the plasma 
biomarkers were within 100 ± 12% relative to the control. 
Conclusion: The analysis of plasma amyloid β biomarkers 
by IP-MALDI-MS is a unique method for the simultaneous 
detection of multiple amyloid β peptides requiring only one 
kind of antibody. This study showed that addition of twelve 
kinds of contaminants to the human plasma had limited effects 
on the analytical performance of the system.

P043: IDENTIFICATION OF ADAMTS4 AS AN AMYLOID 
PRECURSOR PROTEIN CLEAVING ENZYME AT 
669 SITE IN APP669-711 PRODUCTION PATHWAY.  
T. Tomita1, M. Matsuzaki1, N. Kaneko2, M. Yokoyama1,  
Y. Yoshizawa1,  Y. Hioki2,3,  S.  Iwamoto2,  K. Tanaka2 
((1) Laboratory Of Neuropathology And Neuroscience, Graduate 
School Of Pharmaceutical Sciences, The University Of Tokyo - Tokyo, 
Japan;  (2) Koichi Tanaka Mass Spectrometry Research Laboratory, 
Shimadzu Corporation - Kyoto, Japan; (3) Shimadzu Scientific 
Instruments - Frederick, Md, USA)

Background: Amyloid-β peptide (Aβ) is deposited in the 
brains of Alzheimer disease (AD) patients, and proteolytically 
derived from its precursor protein, APP. APP669-711 (a.k.a. 
Aβ(-3)-40) is a novel APP-derived peptide detected in the 
plasma using immunoprecipitation combined with matrix-
assisted laser desorption ionization time-of-flight mass 
spectrometry (IP-MALDI-MS). We have reported that the 
composite plasma biomarker, which is combination of APP669-
711/Aβ1-42 ratio and Aβ1-40/Aβ1-42 ratio, surrogates the 
accumulation of Aβ in brain (Kaneko et al., Proc Jpn Acad Ser 
B Phys Biol Sci. 2014; Nakamura et al., Nature 2018). However, 
the mechanism of APP669-711 production is largely unclear. 
Methods: We analyzed the effects of several inhibitors and 
genetic knockouts on the production of APP699-711 in cultured 
cells. Results: Endogenous APP669-711 was detected in the 
conditioned medium of BE2-(C), Neuro2a and A549 cells by 
IP-MALDI-MS. Pharmacological experiments revealed that 
APP669-711 is generated by sequential cleavages by GM6001-
sensitive metalloprotease at 669 site and γ-secretase. Based 
on the preferences of the substrate sequence, we focused 
on ADAMTS4, which is the secreted metalloprotease with 
thrombospondin motif. Overexpression of ADAMTS4 resulted 
in the overproduction of APP669-711. Furthermore, endogenous 
APP669-711 production was decreased in ADAMTS4 knockout 
cells. Conclusion: These results suggest that ADAMTS4 is 
involved in the production pathway of APP669-711, a novel 
plasma biomarker for Aβ deposition in the brain.

P044: IDENTIFICATION OF PROGNOSTIC PROTEIN 
BIOMARKERS FOR COGNITIVE DYSFUNCTION IN THE 
ORIGIN TRIAL. T. Cukierman-Yaffe1,2,3, S.-F. Lee3, S. Hess4, 
H.C. Gerstein3,5 ((1) Endocrinology Institute, Gertner Institute Sheba 
Medical Center, Ramat-Gan, Israel; (2) Epidemiology Department, 
Sackler School of Medicine, Tel-Aviv University, Tel-Aviv, Israel; 
(3) Population Health Research Institute, Hamilton Health Sciences 
and McMaster University, USA; (4) Sanofi Aventis Deutschland 
GmbH, R&D, TMED-BCB, Frankfurt, Germany; (5) Department of 
Medicine, McMaster University, Hamilton, Ontario, Canada)
 

Background: Diabetes and cardiovascular (CV) disease 
both increase the risk of incident cognitive dysfunction.  
Identification of novel biochemical markers for cognitive 
dysfunction may help to identify people with Dysglycemia 
who are at the highest risk while yielding insights regarding 
the pathophysiology of cognitive dysfunction in people with 
type 2 diabetes. Methods: We studied 8365 participants in 
the Outcome Reduction with an Initial Glargine Intervention 
(ORIGIN) trial with stored baseline serum. Each participants 
serum was analyzed for 238 cardio-metabolic protein 
biomarkers using the Luminex technology (Myriad RBM Inc, 
Austin/TX) and who completed a baseline Mini Mental State 
Examination (MMSE). Cox regression models accounting for 



S80

clinical risk factors, the baseline MMSE and the competing risk 
of death were used to identify biomarkers that independently 
predicted incident cognitive dysfunction. Results: During a 
median follow-up period of 6.2 years 939 individuals developed 
cognitive dysfunction. After accounting for 17 clinical 
variables and the baseline MMSE, α -2 Macroglobulin (HR 
1.19; 95%CI 1.12, 1.27), Macrophage Inflammatory Protein 
1α (HR 1.11; 95%CI 1.06. 1.16), and Growth Hormone (HR 
0.91; 95%CI 0.778, 0.96) independently predicted incident 
cognitive dysfunction (P<0.0002). Addition of these biomarkers 
to a model that included clinical risk factors, however, did not 
provide a substantive improvement in the ability of the model 
to predict cognitive dysfunction.  Conclusions: The addition of 
several biomarkers to routinely measured clinical risk factors 
independently predicted cognitive dysfunction in people with 
dysglycemia. The Origin trial was funded by Sanofi.

P045: DEEP PROTEOMIC PROFILING OF AD CSF FOR 
UNBIASED BIOMARKER DISCOVERY AND SUBJECT 
STRATIFICATION. Y. Feng, R. Bruderer, D. Heinzmann,  
L. Reiter (Biognosys - Schlieren, Switzerland)
 

Background: Cerebrospinal fluid (CSF) is established as a 
key matrix that enables interrogation of biological processes 
within the central nervous system. CSF biomarkers may support 
development of new therapies through patient stratification, 
determining prognosis or disease aggressiveness, and response 
monitoring. However, the need for better biomarkers and 
biological understanding is evidenced by the lack of success 
of disease modifying drugs in late-stage clinical trials. 
Here, we seek to address this unmet need by applying an 
optimized workflow, based on data-independent acquisition 
mass spectrometry (DIA-MS), to deeply characterize the 
proteomes of CSF from subjects with Alzheimers’ Disease 
(AD). Materials and Methods: CSF samples were obtained 
from subjects with LOAD (n = 16) and age-matched normal 
controls (CO; n = 8). The samples were prepared using in 
solution digestion. A sample specific library was generated by 
first pooling of all samples, then by fractionation using high-pH 
reverse phase fractionation. Subsequently, the fractions were 
separated using 2h gradients and recorded by data-dependent 
acquisition on a Thermo Scientific Q Exactive HF-X mass 
spectrometer. Quantification was performed with DIA-MS on 
the same LC-MS setup using 2h gradients. Data analysis of 
DIA was conducted using SpectronautTM (Biognosys). Peptide 
and protein false discovery rate was set to 1%. Results: A 
CSF library was generated covering 4,390 proteins. Across 
all samples 1,924 proteins were identified and quantified 
in single shot acquisitions. The pool of quantified proteins 
comprises well characterized species associated with AD and 
other neurological disorders such as BACE1, APP, MAPT 
(Tau), SNCA, TREM2, YKL-40, and NEUG. Moreover, the 
depth and breadth of protein quantification covers numerous 
pathological mechanism (e.g. AB and Tau pathology, synaptic 
dysfunction, iron toxicity and inflammation). Differential 
expression analysis identified 41 proteins that are significantly 
dysregulated between AD and CO groups (Q-value < 0.05 and 
Log2 FC > 0.58). We observed several classes of proteins both 
up/down-regulated in AD samples including apolipoproteins 
(APO-A/B-100/L1), components of the complement system 
(C4BPA/B), regulators of synaptic functions (RGMA, LGI1 and 
CLSTN1) as well as markers for oxidative stress (SOD1 and 
PRDX2). Interestingly, based on a panel of protein signatures, 
we could identify two distinct subpopulations among the 16 AD 

subjects. Conclusions: DIA-MS platform enables simultaneous 
quantitative characterization of close to 2,000 proteins, covering 
>90% of developmental markers, from CSF with a workflow 
that is scalable to 100s of samples.

P046:  ANTIBODY FREE, MASS SPECTROMETRIC 
PROCEDURE FOR THE DETERMINATION OF AΒ40 AND 
AΒ42 IN HUMAN PLASMA. L. Sarasa, P. Pesini, M. Sarasa, 
J.A. Allué (Araclon Biotech - Zaragoza, Spain)

Background: With the potential development of new 
β-amyloid targeted treatments for AD, screening tests that 
can be widely and inexpensively deployed to identify among 
cognitively normal people those presenting Aβ pathological 
change, are urgently needed.The assessment of Aβ42/
Aβ40 plasma ratio by different immunoassays have shown 
satisfactory clinical performance as surrogate biomarkers of 
cerebral amyloid burden as determined by Aβ-PET or CSF Aβ42 
analysis. However, robustness and reliability of immunoassays 
seem to be still hampered by the largely unknown interactions 
between the biochemical properties of Aβ peptides and 
the complex composition of the plasma matrix. Mass 
Spectrometric (MS) procedures have become a real alternative 
to immunoassays due to their high specificity and sensitivity. 
However, most of the currently available MS procedures 
still rely on a preliminary immunoprecipitation step, which 
could be subject to plasma matrix interactions, particularly in 
samples from people treated with anti-beta-amyloid monoclonal 
antibodies, and on the other hand, increases their cost 
substantially. Objectives: We aimed to develop an antibody-
free MS assay for the determination of intact Aβ40 and Aβ42 
in human plasma (ABtestMS) that reduces drastically sample 
preparation time. In addition, as no analyte digestion is carried 
out, intact Aβ species are quantified. Methods: Calibration 
curves and quality control samples were prepared in human 
plasma, after spiking with 15N-Aβ40 and 15N-Aβ42. Deuterated 
analogues 2H-Aβ40 and 2H-Aβ42 were used as internal 
standards for quantitation. Analytes are extracted from plasma 
without any immunoprecipitation procedure and no subsequent 
enzymatic digestion is carried out. Aβ species are separated in a 
Micro-LC system and analyzed in a hybrid Triple Quadrupole-
Linear Ion Trap mass spectrometer (ABSciex 6500+ Q-TRAP) 
fitted with a DMS interface (SelexIon). A comprehensive 
analytical validation including precision, accuracy, sensitivity, 
selectivity and linearity was performed following FDA 
recommendations. Clinical performance of ABtestMS was tested 
by ROC analysis to discriminate Aβ-PET+ve versus Aβ-PET-ve 
individuals in a pilot study using a subset of 36 samples from 
the AB255 study. Results: ABtestMS allowed quantification 
of intact Aβ40 and Aβ42 species in human plasma samples in 
the ranges of 50-1000 and 10-200 pg/ml respectively, without 
preliminary immunoprecipitation nor enzymatic digestion. 
Intra-assay precision and accuracy, expressed as coefficient of 
variation (CV in %) and %Error respectively, ranged from 1.9 
to 9% and -8.9 to 5.8% for 15N-Aβ40. For 15N-Aβ42, %CV and 
%Error ranged from 3.6 to 13.2% and -5.5 to 5.6% respectively.
Inter-assay precision and accuracy, ranged from 6.2 to 7.0% 
and -0.6 to 0.3% for 15N-Aβ40. For 15N-Aβ42, %CV and %Error 
ranged from 6.1 to 11.0% and -1.5 to 1.3% respectively. The 
unadjusted Aβ42/Aβ40 ratio, as determined by ABtestMS, 
allowed the identification of Aβ-PET+ve subjects with an AUC 
of 0.84 in the AB255 study. Conclusions: ABtestMS allows 
the robust and reliable quantification of Aβ42/Aβ40 ratio in 
plasma without requiring preliminary immunoprecipitation 
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nor enzymatic digestion of the sample. The Aβ42/Aβ40 ratio 
in plasma as determined by ABtestMS, could be useful for 
the identification of cognitive normal people with cerebral 
β-amyloid preclinical Alzheimer’s pathologic change.

P047: CHOLESTEROL AND TRIGLYCERIDE LEVELS 
IN ALZHEIMER’S DISEASE PATIENTS UNDERGOING 
THERAPEUTIC PLASMA EXCHANGE WITH ALBUMIN 
REPLACEMENT. A.M. Ortiz1, C. Minguet1, L. Nuñez1,  
A. Ruiz2,3, O.L. Lopez4, M. Boada2,3, A. Páez1, M. Costa1  
((1) Alzheimer’s Research Group, Grifols - Barcelona, Spain;  
(2) Research Center And Memory Clinic, Fundació Ace, Institut 
Català De Neurociències Aplicades-Universitat Internacional De 
Catalunya - Barcelona, Spain; (3) Centro de Investigación Biomédica 
en Red de Enfermedades Neurodegenerativas (CIBERNED), Instituto 
de Salud Carlos III - Madrid, Spain; (4) Departments Of Neurology 
And Psychiatry, University Of Pittsburgh School Of Medicine - 
Pittsburgh, Pennsylvania, USA)
 

Background:  Some studies suggest a link between 
dyslipidemia biomarkers (high total cholesterol and triglyceride 
levels) and Alzheimer’s disease (AD). The association between 
cholesterol levels and the disease seems stronger than for 
triglyceride levels. The AMBAR (Alzheimer Management By 
Albumin Replacement) phase 2b/3 trial is a new therapeutic 
approach for mild-moderate AD patients (MMSE:18-26) based 
on a 14-month program of plasma exchange (PE) with albumin 
replacement to remove neurotoxic Aβ and other pathological 
substances from plasma to slow AD progression. Objectives: to 
assess the effect of PE on dyslipidemia biomarkers such as total 
cholesterol and triglyceride levels across the AMBAR study. 
Methods: We measured total cholesterol and triglyceride levels 
using standard techniques in serum samples of the AMBAR 
trial patients (n=321; PE-treated: n=243; Controls [sham-PE]: 
n=78) collected across the study: at baseline visit, before and 
after every PE session, at intermediate visit (after the 6-week 
period of conventional therapeutic PE [TPE] in which 1 plasma 
volume [2500-3000 mL] is processed; 1 TPE/week); and at 
final visit (after the 12-month period of low volume PE [LVPE] 
in which 1/3 plasma volume approximately [690-880 mL] is 
processed; 1 LVPE/month). Cutoff values of normal reference 
range were <200 mg/dL for total cholesterol and <150 mg/dL 
for triglyceride. PE-treated patients vs. controls were compared 
using the parametric or non-parametric tests depending on 
the nature of the comparison. Results: Median (IQR) total 
cholesterol and triglyceride baseline levels were 215 (186-242) 
mg/dL and 126 (94-180) mg/dL, respectively (61% and 37% 
of the patients above the value of normality). Women, patients 
younger than 65 years old, and Apoε4 carriers had higher 
baseline total cholesterol levels than men (p<0.01), older patients 
(p<0.05), and Apoε4 non-carriers (p<0.01), respectively. Patients 
recruited in the US had higher baseline triglyceride levels than 
patients in Spain (p<0.0001). Across treatment, a reduction 
of both total cholesterol and triglyceride levels was observed 
after each PE, but not in the control group, with a statistically 
significant effect associated with time, treatment group, and 
time-treatment group combined (p values ranged p<0.0001 
to p=0.0019). The reduction was more marked after the TPE 
period than after the LVPE period: ‒148 mg/dL vs. ‒60 mg/dL 
in median total cholesterol level, respectively (<‒19 mg/dL in 
controls), and ‒60 mg/dL vs. ‒20 mg/dL in median triglyceride 
level, respectively (‒4 mg/dL in controls). Interestingly, those 
patients with high total cholesterol levels at baseline (>200 

mg/dL) kept their values within the normal reference range 
(<200 mg/dL) during the entire treatment period. Regarding 
those with high baseline triglyceride levels (>150 mg/dL), 
normal values were kept only during the TPE period, but 
close to normal reference range (<150 mg/dL) during the 
LVPE period. Conclusion: PE with albumin replacement had 
a positive but transient effect in lowering both total cholesterol 
and triglyceride levels in mild-moderate AD patients.

P048: PK/PD MODEL OF THE EFFECTS OF THE ANTI-
SORTILIN ANTIBODY AL001 IN HUMANS. M. Ward1, 
R. Paul1, F. Yeh1, H. Long1, O. Siddiqui1, M. Hagey1, I. Siah1, 
T. Schwabe1, S. Kathman2, C. Hines2 ((1) Alector - South San 
Francisc, Ca, USA; (2) Ppd - Wilmington, Nc, USA)
 

Background: Frontotemporal dementia (FTD) is a rare, early-
onset form of dementia that presents with marked changes in 
personality, speech, executive function and movement. Carriers 
of progranulin gene (GRN) mutations have a greater than 50% 
reduction in progranulin (PGRN) levels which is causative of 
FTD (FTD-GRN). The Sortilin receptor, expressed on neurons 
and microglia, is a key regulator of PGRN levels. AL001 is a 
human monoclonal IgG1 antibody that downregulates the 
Sortilin receptor, and is being developed by Alector for the 
treatment of FTD-GRN. AL001 normalizes the levels of PGRN 
in the CNS of GRN mutation carriers.  Restoring PRGN levels 
may be an effective therapeutic approach, potentially reducing 
the rate of neurodegeneration and clinical decline in these 
individuals. AL001 is currently being evaluated in a Phase 2 
and a pivotal Phase 3 study. Objectives: The objective was to 
develop a semi-mechanistic exposure-response model using 
data from the AL001 first-in-human Phase 1 study. The model 
was then used to identify an intravenous (IV) regimen for 
Phase 2 and Phase 3 studies that is predicted to restore PGRN 
in cerebrospinal fluid (CSF) of GRN mutation carriers to normal 
level for the entire treatment period. Methods: Study AL001-1 is 
a multi-site, first-in-human, Phase 1 study in healthy volunteers 
and asymptomatic and symptomatic carriers of GRN mutations 
that was designed to investigate the safety, tolerability, 
pharmacokinetics (PK), and pharmacodynamics (PD) of single-
dose (SD) and multiple-dose (MD) intravenously administered 
AL001. Data from this study was used to build and refine an 
exposure-response model that combined the population PK 
model for AL001 in serum and CSF with a population PD model 
for Sortilin expressed on white blood cells (WBCs) and PGRN 
in plasma as well as PGRN in CSF. The population PK model 
for AL001 in serum was a two-compartment model with a 
linear and nonlinear clearance term in the central compartment. 
A third compartment was added to the model to capture the 
concentration of AL001 in the CSF. Sortilin expressed on WBCs 
and PGRN levels in plasma were modeled utilizing turnover 
models with zero-order synthesis and first-order elimination 
rates. The first-order elimination rate of Sortilin was modeled 
as a function of the serum concentration of AL001. Sortilin was 
then related to the first order elimination rate of PGRN. PGRN 
levels in CSF were also modeled utilizing a turnover model 
with zero-order synthesis and first-order elimination rates. The 
first-order elimination rate of PGRN in CSF was modeled as 
a function of the CSF concentration of AL001. Demographic 
covariates (e.g. age, weight) were considered for the model 
parameters. The model was developed using Bayesian methods 
in NONMEM. Results: Results from diagnostic plots suggest 
that the model fit the Phase 1 data well for concentrations 
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of AL001 in serum and CSF, Sortilin expression on WBCs, 
and PGRN levels in plasma and CSF. Weight was added as a 
covariate on the linear clearance term and the volume of the 
central distribution. The model shows that increasing doses 
lead to increasing serum concentrations of AL001, which lead 
to decreasing Sortilin on WBCs, which then leads to increasing 
PGRN levels in plasma. The increasing serum concentrations 
of AL001 also lead to increasing CSF concentrations of AL001, 
which lead to increasing PGRN levels in CSF. Higher AL001 
doses lead to prolonged durations of increased PGRN levels in 
the CSF. The relationships for PGRN were modeled with Emax 
models, suggesting that there is a limit to the magnitude of 
the effect. Based on simulation results from the model, dosing 
AL001 every 4 weeks (q4w) with 45 mg/kg or 60 mg/kg led 
to increased levels of PGRN in CSF that persist throughout the 
entire dosing interval. The peak levels achieved are expected to 
be similar for 30, 45, and 60 mg/kg with the higher doses having 
the highest probability of prolonged effects. Dosing AL001 less 
frequently is expected to lead to most subjects’ CSF PGRN levels 
returning to baseline before receiving the next dose.  Because it 
is anticipated that prolonged increases in PGRN levels in CSF 
will be predictive of clinical benefit, Phase 2 and Phase 3 dosing 
regimens should be based, in part, on model-based simulations 
of CSF PGRN levels. Conclusion: A semi-mechanistic exposure-
response model of AL001 was developed using Phase 1 first-in-
human study data. Diagnostic plots, including visual predictive 
checks, show the model was predictive of the effect of AL001 on 
Sortilin expression on WBCs and PGRN levels in plasma and 
in CSF. Simulations were run for various regimens to inform 
dosing choice in clinical trials aimed at determining the efficacy 
of AL001 in patients with FTD-GRN. The model was used to 
select a dose level and dosing frequency for Phase 2 and Phase 
3 trials, and will continue to be refined as more data become 
available.

P049: PLATELET-MIRNAS AS BIOMARKERS FOR 
DEMENTIA WITH LEWY BODIES. A. Gamez-Valero1,  
D. Vilas2, L. Ispierto2, F. Borras1, R. Alvarez1, K. Beyer1  
((1) Research Institute Germans Trias I Pujol, Spain; (2) University 
Hospital Germans Trias I Pujol, Spain)
 

Background: Dementia with Lewy bodies (DLB) is the 
second most frequent degenerative dementia after Alzheimer’s 
disease (AD). It is characterized by the neuropathological 
overlap with AD leading also to a clinical overlap. Although 
important advances are improving clinical characterization, 
still up to 80% of DLB cases are misdiagnosed, usually as 
AD, and patients receive treatments that can trigger severe 
adverse reaction. Platelets are abundant blood components, 
and are anucleate cells which contain endoplasmic reticulum, 
ribosomes, and complete mitochondrial and apoptotic systems. 
Platelets are able to modify their proteome in response to 
different environmental changes and stimuli by the translation 
of functional mRNAs after platelet activation. Platelets also 
contain an almost complete and functional miRNA pathway and 
their miRNA content has been repeatedly studied. In addition to 
their role in haemostasis and thrombosis, platelets are involved 
in apoptosis, immune response, and tissue remodelling. They 
also show an enzymatic pathway similar to dopaminergic 
neurons and can store and release neurotransmitters; they 
contain α-synuclein and circulating amyloid precursor protein, 
and express neuronal receptors and inflammatory-signalling 
molecules. Recently, platelets have been proposed to represent 

the missing link between blood and brain. Objectives: MAIN 
– identification of a platelet-based biomarker for differential 
DLB diagnosis. SPECIFIC – (1) to examine the complete platelet 
miRNA content in DLB compared to healthy individuals, (2) 
to identify expression changes and validate miRNA expression 
in independent cohorts, (3) to determine if these profiles were 
disease-specific, (4) to assess the utility of the identified miRNAs 
as diagnostic biomarker. Methods: The current study was 
conducted between 2015 and 2019. A total of 162 individuals 
were recruited from two Barcelona hospitals and divided into 
four cohorts: 59 DLB patients fulfilling criteria for probable 
DLB, 28 AD patients fulfilling criteria for probable AD, 24 
Parkinson’s disease (PD) patients fulfilling UK PD Society 
Brain Bank criteria, and 51 age-matched control individuals. 
The study consisted of three independent phases: (1) 2017 – 21 
DLB patients, 21 controls, (2) 2018 – 22 DLB, 15 AD patients, 16 
controls, (3) 2019 – 16 DLB, 13 AD, 24 PD patients, 14 controls. 
Platelet-rich pellet was obtained from peripheral blood and 
analyzed for purity by flow cytometry. Small RNAs were 
purified by the mirVana Paris Kit (Invitrogen). DISCOVERY 
PHASE: miRNA sequencing and sequencing data analysis 
was performed for 7 DLB and 7 control samples after library 
preparation, quality analysis and clustering on an Illumina 
Sequencer obtaining 200,000 reads per sample. VALIDATION 
PHASE: Reverse transcription was carried out with MiRCURY 
LNATM Universal cDNA Synthesis Kit II, and quantitative real-
time PCR with miRNA LNA technology based Pick&Mix PCR 
pre-designed panels (Exiqon). Statistical analysis was performed 
using the following tests: the ddCt method, Wilcoxon-Mann-
Whitney test, two-tailed unpaired T-test; multiple comparisons 
were performed with the Kruskal-Wallis non-parametric test 
and multiple corrections with Dunn’s test. The diagnostic 
potential was assessed by ROC curve calculation and the 
Wilson/Brown method using SPSS Statistics. Results: NGS-
libraries were constructed for small RNA and miRNA, and NGS 
generated a mean of 1,349,701 reads/sample, mapping to 1,279 
known mature miRNAs. Of 534 miRNAs fulfilling expression 
criteria, 430 corresponded to different miRNA-precursors and 
22 miRNAs were differentially expressed between DLB and 
controls. These miRNAs were validated by qPCR in three 
independent studies. In study I (2017), ten of the 22 miRNAs 
were diminished in DLB compared to controls. In study II 
(2018), miRNAs hsa-miR-128-3p, hsa-miR-139-5p, hsa-miR-150-
5p, hsa-miR-25-3p, were significantly down-regulated in DLB 
compared to controls confirming the initial results. Additionally, 
9 of the 10 miRNAs were significantly down-regulated in 
DLB compared with AD. In study III (2019), in addition to 
newly included cases, all samples were analyzed together 
after corresponding data normalization. Four miRNA-based 
molecular signatures were identified: (1) two miRNAs (hsa-miR-
142-3p, hsa-miR-150-5p) were significantly diminished in DLB 
compared with controls, (2) seven miRNAs (hsa-let-7d-5p, hsa-
miR-142-3p, hsa-miR-132-5p, hsa-miR-150-5p, hsa-miR-26b-5p, 
hsa-miR-146a-5p, hsa-miR-25-3p,) were significantly diminished 
in DLB compared to AD, (3) two miRNAs (hsa-miR-150-5p and 
hsa-miR-26b-5p) were down-regulated in DLB compared to 
PD, (4) four miRNAs (hsa-miR-132-5p, hsa-miR-146a-5p, hsa-
miR-25-3p, hsa-miR-6747-3p) were over-expressed in AD vs 
CTRLs. ROC curve analysis revealed that the 7 differentially 
expressed miRNAs between DLB and AD distinguish DLB from 
AD patients with specificity and sensitivity of 100% (AUC=1). 
The ROC curve for hsa-miR-142-3p and hsa-miR-150-5p, 
differentially expressed between DLB and CTRLs, yielded an 
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AUC=0.85 (82% sensitivity, 70% specificity). Comparison of AD 
and CTRLs, miRNAs hsa-miR-132-5p, hsa-miR-146a-5p, hsa-
miR-25-3p, and hsa-miR-6747-3p resulted in AUC=0.94 (89% 
sensitivity, 80% specificity); and AUC=0.81 (84% sensitivity, 76% 
specificity) was obtained for hsa-miR-128-3p and hsa-miR-139-
5p comparing PD and CTRLs. Conclusion: The platelet-based 
7-miRNA bio-signature meets characteristics of a biomarker for 
the differential diagnosis of DLB versus AD. This biomarker 
could be used: (1) in the clinical practice to provide patients a 
reliable diagnosis and assure adequate disease management, 
and (2) for patient stratification previous inclusion in clinical 
trials for either AD or DLB.

P 0 5 0 :  E L E C S Y S  C S F  A S S A Y S  A C C U R A T E L Y 
DISTINGUISH AD FROM FRONTOTEMPORAL LOBAR 
DEGENERATION. M. Ortner1, O. Goldhardt1, J.P. Weinberger2, 
F. Müller-Sarnowski1, J. Diehl-Schmid1, H. Förstl1, I. Yakushev3,  
T. Grimmer1 ((1) Department Of Psychiatry And Psychotherapy, 
Klinikum Rechts Der Isar, Technical University Of Munich, School 
Of Medicine - Munich, Germany; (2) Roche Diagnostics Gmbh - 
Penzberg, Germany; (3) Department Of Nuclear Medicine, Klinikum 
Rechts Der Isar, Technical University Of Munich - Munich, 
Germany)
 

Background: Fully automated Elecsys® cerebrospinal fluid 
(CSF) immunoassays allow accurate detection of amyloid 
positivity in patients with subject cognitive decline (SCD) or 
mild cognitive impairment (MCI) due to Alzheimer’s disease 
(AD), using pTau181/Aβ42 (A+/T+) and tTau/Aβ42 (A+/
(N)+) biomarker ratios. However, the diagnostic differentiation 
between AD and other amyloid negative diseases, using such 
biomarkers, particularly frontotemporal lobar degeneration 
(FTLD) is less well studied. Differential diagnosis typically 
requires patients to undergo a battery of neuropsychological 
tests, neurological assessments and laboratory tests. Research 
criteria for FTLD subtypes propose imaging biomarkers to 
increase diagnostic certainty, e.g FDG-PET imaging, but not 
CSF analyses. Objectives: To further inform on the potential 
role of CSF biomarkers in differential diagnosis, we investigated 
whether levels of Aβ42, Aβ40, pTau181 and tTau, and the ratios 
pTau181/Aβ42, tTau181/Aβ42 and Aβ42/Aβ40, measured 
in CSF could be used to differentiate patients with AD from 
those with FTLD. Methods: Patients with cognitive impairment 
(n=130) in the Center for Cognitive Disorders of the Klinikum 
Rechts der Isar, Technical University of Munich, School of 
Medicine, (Munich, Germany) were retrospectively recruited to 
participate in the study. AD and FTLD were diagnosed using 
standard diagnostic criteria, global score of clinical dementia 
rating scale (CDR) and typical metabolic pattern of 18F-FDG-
PET examination using visual assessment (by a board certified 
nuclear medicine specialist). CSF was measured using Roche 
Elecsys AD biomarker assays. Collection and storage of CSF was 
performed according to a modified pre-analytical procedure 
similar to that described by the assay manufacturer. ROC 
analysis was performed and AUC’s were calculated to assess 
biomarker performance for differentiation between AD and 
FTLD. Sensitivity and specificity were calculated to determine 
performance of CSF biomarker-based pre-specified cutoffs for 
amyloid positivity in MCI/SCD patients (Aβ42<1000 pg/ml, 
pTau181/Aβ42>0.024, and tTau/Aβ42>0.28) and optimized 
cutoffs based on Youden Index on clinical AD diagnosis. 
Results: Based on clinical diagnosis and FDG metabolic pattern 
44 patients with FTLD (27 with behavioral variant [bvFTD], 

11 with semantic variant of primary progressive aphasia 
[svPPA]; 6 with non-fluent variant of primary progressive 
aphasia [nfvPPA]), and 86 patients with AD. Of those with 
AD, 32 were at the stage of mild dementia (CDR global = 1.0) 
and 54 at the stage of MCI (CDR global = 0.5) were identified. 
AUC-based performance was highest for pTau/Aß42 ratio 
[AUC=0.841(95%CI: 0.759-0.923)] followed by Aβ42/40 [0.829 
(0.746-0.912)], tTau/Aβ42 [0.822 (0.736-0.908)] and Aβ42 [0.812 
(0.722-0.908)]. Highest qualitative performance was observed 
using the pTau/Aß42 ratio: pre-specified and optimized 
(=0.022) cutoff (for both: sensitivity=0.892, specificity=0.773); 
sensitivity and specificity of Aβ42/40 was 0.867/0.773 
(optimized cutoff=0.055), of tTau/Aβ42 0.892/0.750 (for both 
pre-specified and optimized cutoff of 0.28), of Aβ42 0.856/0.750 
for optimized (=825) and 0.916/0.545 for pre-specified cutoff. 
Interestingly, in the small group of nfvPPA, diagnosed based 
on clinical criteria and FDG PET, CSF biomarker pattern was 
comparable to the AD pattern. A post-hoc analysis excluding 
nfvPPA from the FTLD group resulted in higher AUC values: 
pTau/Aß42 ratio [AUC=0.875 (95%CI: 0.792-0.958)], Aβ42/40 
[0.867 (0.787-0.946)], tTau/Aβ42 [0.854 (0.768-0.941)] and Aβ42 
[0.829 (0.738-0.921)]. Conclusion: Our results suggest that CSF 
biomarkers may potentially be used to help distinguish FTLD 
from AD. The CSF biomarker pattern of the nfVPPA group 
might be explained by misclassified individuals with a non-
amnestic language presentation of AD. While additional studies 
are needed to verify or improve on the cutoff determined in 
our study, our results suggest that measuring CSF biomarkers 
may be considered in the diagnosis of FTLD in order to exclude 
patients with amyloid positivity indicative of underlying AD 
pathology.

P051: USING CORTICAL DIFFUSIVITY ANALYSIS TO 
PREDICT PROGRESSION IN EARLY ALZHEIMER’S 
DISEASE. M. Torso1, I. Hardingham1, M. Jenkinson2,  
S. Chance1 ((1) Oxford Brain Diagnostics - Oxford, United Kingdom;  
(2) University Of Oxford - Oxford, United Kingdom)
 

Background: Alzheimer’s Disease (AD) is characterized 
pathologically by important neural architecture changes. 
Diffusion Tensor Imaging (DTI) has provided promising 
results for the investigation of microstructural changes of white 
matter, but there is also potential to use it in grey matter. In 
the present study, we investigated the performance of novel 
cortical diffusivity measurements [McKavanagh et al. 2019] 
for classifying patients with AD, healthy elderly subjects (HS), 
patients with mild cognitive impairment (MCI) who progress 
to probable-AD (MCI-converter, “MCI-C”), and those with MCI 
who do not progress to probable-AD (MCI-stable, “MCI-S”). 
Objectives: The aim here was to test the classification power 
of these novel cortical diffusion measurements and to test their 
correspondence with the standard hallmarks of AD pathology 
measured in CSF (total-tau, phosphorylated-tau and amyloid 
beta). MCI patients were classified according to the recently 
proposed Alzheimer’s classification framework based on the 
patients’ biomarker profiles (Jack et al. 2018). In this “ATN” 
framework (“A” for amyloid deposition, “T” for tau levels 
and “N” for neurodegeneration) AD forms a continuum in 
which the extreme points are represented by A-T-N- cognitively 
unimpaired subjects, and A+T+N+ subjects with dementia. 
The present study focused on change in the underlying neural 
architecture that forms the structural foundation for cognitive 
function as a potential “N” biomarker. Method: DTI and 
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T1 structural scans of 454 subjects (respectively 310 HS, 48 
MCI-S, 45 MCI-C and 51 AD) from the National-Alzheimer’s-
Coordinating-Center (NACC) were used. Three novel 
whole brain cortical diffusivity measures (AngleR, PerpPD, 
and ParlPD) [McKavanagh et al. 2019], and three standard 
measures (mean diffusivity [MD], cortical grey matter volume, 
and bilateral hippocampal volume) were calculated for each 
subject. CSF Amyloid and Tau were used to classify the MCI 
participants according to ATN framework. Receiver Operating 
Characteristics (ROC) curve analysis and the Area Under the 
Curve (AUC) were used to assess the group discrimination 
capability of our method. Results: The results showed that 
the new DTI-derived measures detected altered quality of 
cortical grey matter in AD patients, distinguishing them 
from HS with an AUC of 97.5, and distinguishing between 
MCI-C and MCI-S with an AUC of 87.8%. All the cortical 
diffusivity measures were significantly correlated with CSF 
values (total-tau, phosphorylated-tau and amyloid beta). The 
ATN classification showed that the cortical diffusion values can 
significantly improve the prediction value. Conclusion: The 
findings support the use of cortical diffusivity measurements 
as a surrogate of cortical microstructure quality for detection 
of the early stages of AD. These changes were consistent with 
a CSF signature in which B amyloid was sensitive in the early 
stages and tau was elevated in the late stages (MCI-C and AD). 
Cortical microstructure quality measured by novel cortical 
diffusivity analysis provides a measure of Neurodegeneration 
(N) that appears to be sensitive at an earlier stage than other 
traditional measures of N. Further development may aid early 
diagnosis, patient cohort selection, and quantification of the 
microstructural changes in response to therapies in clinical 
trials. Reference: McKavanagh R, Torso M, Jenkinson M, 
Kolasinski J, Stagg CJ, Esiri MM, McNab JA, Johansen-Berg H, 
Miller KL, Chance SA. 2019. Relating diffusion tensor imaging 
measurements to microstructural quantities in the cerebral 
cortex in multiple sclerosis. Human Brain Mapping 40(15), 4417-
4431. 10.1002/hbm.24711.

P052: LEVEL OF NEURODEGENERATION-INDUCING 
MEMORY CD8 T CELLS PREDICTS ALZHEIMER’S 
DISEASE AND ALZHEIMER’S-RELATED MCI, AND 
CORRELATES WITH COGNITIVE DECLINE IN BANKED 
BLOOD SAMPLES FROM MULTIPLE COHORTS.  
W. Christopher1, D. Van Dam2, Y. Vermeiren2, H. De Reu2,  
V. Van Tendeloo2, P.P. De Deyn3, K. Trujillo1 ((1) T-Neuro 
Pharma, Inc. - Albuquerque, USA; (2) University Of Antwerp - 
Antwerp, Belgium; (3) University Of Antwerp, University Center 
Groningen - Groningen, Netherlands)

We recently developed a mouse model that recapitulates 
definitive hallmarks of Alzheimer’s disease (AD), including 
robust neuronal loss and neurofibrillary tangle-like structures 
accompanied by Ab deposition and plaques with progressive 
cognitive decline, from a single physiological induction. This 
induction increased levels of an Amyloid Precursor Protein 
(APP)-reactive CD8 T cell subset with an age-related memory 
phenotype in blood (“hiT cells”) – a unique characteristic shared 
with aging humans - and promoted hiT cell accumulation in 
brain, a property shared with human AD. These levels were 
found to be further altered in AD and related conditions. 
T-Neuro Pharma developed the T-Track blood test, a flow 
cytometry-based assay that measures the proportion of human 
hiT cell analogues in blood using a single 1ml collection sample. 

T-Neuro Pharma analyzed over 220 blinded samples from 2 
different biobank cohorts for preliminary validation of the test, 
comparing T cell levels against Alzheimer’s disease (AD), Mild 
Cognitive Impairment (MCI), and Aβ and Tau within CSF (AD 
CSF biomarkers). hiT cell analogue levels were significantly 
diminished in AD and AD CSF biomarker-positive MCI cohorts 
(p < 0.0005 and < 0.001, respectively), but were less dramatically 
altered in AD CSF biomarker-negative MCI (p < 0.05) compared 
to normal aging controls. Intriguingly, hiT cell levels were also 
significantly altered prior to clinical cognitive loss, while their 
decrease correlated significantly (p = 0.003) with decreasing 
score on the Montreal Cognitive Assessment test (MoCA) in 
an MCI cohort. Using receiver operator characteristic curves 
(ROC) to assess diagnostic performance of the test, area under 
the curve (AUC) ranged from 0.84 and 0.89 for AD and AD CSF 
biomarker-positive MCI, and 0.74-0.76 for AD CSF biomarker-
negative MCI. Cohorts obtained from different institutions 
yielded similar diagnostic thresholds, suggesting reproducibility 
and reliability of the test conducted on samples from diverse 
sources. In conclusion, the T-Track blood test appears 
to accurately predict AD and MCI-AD biomarker-positive 
conditions, quantitatively reflects poor cognitive performance 
in MCI, and has potential to screen for neurodegenerative risk 
on the AD continuum both before and after clinical cognitive 
decline. 

P 0 5 3 :  T R A N S C R A N I A L  E L E C T R O M A G N E T I C 
TREATMENT (TEMT) NORMALIZES PLASMA CYTOKINE 
LEVELS IN ALZHEIMER’S PATIENTS: BOTH IMMEDIATE 
AND LONG-TERM IMMUNOREGULATION. H. Abulaban1, 
R. Baranowski2, X. Lin3, E. Goodwin4, B. Gordon4, A. Gary4, 
C. Cao1 ((1) Axiom Clinical Research Of Florida - Tampa, USA;  
(2) Left Coast Engineering - Escondido, USA; (3) University Of South 
Florida Taneja College Of Pharmacy - Tampa, USA; (4) Neuroem 
Therapeutics, Inc - Phoenix, USA)
 

Background: There is a general consensus that the immune 
system plays an important role in AD pathogenesis.  However, 
there is disagreement as to whether progression of AD involves 
an over-activation (high blood cytokine levels) or an under-
activation (low blood cytokine levels) of the immune system.  
As such, both therapeutics that suppress or increase blood 
cytokine levels are being therapeutically evaluated against AD.  
In either over-activated or under-activated scenarios, the blood 
cytokine levels in the peripheral immune system are abnormal 
and to date no current AD therapeutic has demonstrated an 
ability to regulate the full array of plasma cytokines back to or 
near their normal levels.  A therapeutic demonstrating such 
an immunoregulatory ability could be contributory to any 
resultant cognitive improvement seen in the same AD subjects.  
In that context, we have recently published a Pilot study [J. Alz. 
Dis. 71:57-82, 2019] showing that Transcranial Electromagnetic 
Treatment (TEMT), given in-home twice daily for 2-months, 
was completely safe and resulted in: 1) reversal of cognitive 
impairment (ADAS-cog and Rey AVLT), 2) predicted changes 
in both blood and CSF AD markers, and 3) beneficial changes 
in FDG-PET and fMRI brain imaging. Mechanistically, we have 
established that TEMT disaggregates both Ab and tau oligomers 
inside neurons, as well as enhances neuronal mitochondrial 
function, all of which could be contributory to the cognitive 
benefits of TEMT in AD subjects. Objectives: To determine if 
TEMT administration to AD subjects in the aforementioned 
2-month Pilot study had effects on blood cytokine levels and 
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if such immune responses were linked to the initial cognitive 
status (ADAS-cog) of these AD subjects. Methods: Eight mild/
moderate AD patients were treated with TEMT in-home by their 
caregivers for two months in an open-label Pilot study, utilizing 
NeuroEM’s first-in-class MemorEMTM head devices. The 
device provides full brain TEMT via eight specialized emitters 
embedded within a head cap, with emitters activated sequential 
at 217 Hz/second.  When active, any given emitter projects EMF 
(radiofrequency) fields into the brain at 915 MHz and 1.6 W/
kg average power.  TEMT was given for 1-hour twice a day for 
the length of the study (120 treatments total).  At baseline, after 
the initial 1-hour treatment, and following 2-months of twice-
daily 1-hour treatments, plasma was collected for later analysis 
of the following eight cytokines: G-CSF, GM-CSF, VEGF, 
PDGF, IL-10, IL-15, IL-17a, and IL-18.  Baseline plasma cytokine 
levels for all eight AD subjects were evaluated in the context of 
their baseline ADAS-cog scores.  As we have reported [J. Alz. 
Disease 71:57-82, 2019], seven of these eight subjects collectively 
responded to 2-months of TEMT with ADAS-cog13 scores that 
were improved overall by 4.1 points compared to baseline (ES= 
1.21; p<0.02). Results:  For all eight cytokines, AD subjects 
with the worst ADAS-cog performance (higher scores) always 
had much lower baseline plasma cytokine levels compared 
to the AD subjects with better performance (lower scores).  
Therefore, the effect of TEMT administration on cytokine levels 
was appropriately evaluated in relation to baseline ADAS-cog 
scores (range 24-62), with subjects divided into two groups - 
poorer cognitive performance/lower plasma cytokines and 
better cognitive performance/higher plasma cytokines.  For 
all eight plasma cytokines, AD subjects with lower baseline 
levels of a given cytokine in plasma always showed increases 
in that cytokine as a result of treatment, whereas those AD 
subjects with higher baseline levels of a given cytokine showed 
treatment-induced decreases for all eight cytokines.  Graphing 
of each individual’s baseline and post-treatment cytokine levels 
generally showed a gravitation to reported normal cytokine 
levels of aged, unimpaired individuals.  This ability of TEMT 
to regulate plasma cytokine levels to a normal or near normal 
range was even present after the initial 1-hour of TEMT, with 
lower baseline cytokine levels at baseline becoming higher after 
this single TEMT and just the opposite occurring if baseline 
levels were higher.  Mechanistically, TEMT most likely is 
providing this immunoregulatory effect by affecting blood 
cells within the brain’s dense vascular system that are involved 
with cytokine regulation.  In addition, the brain’s microglia 
and astrocytes are known to secrete cytokines (e.g., G-CSF) and 
thus may have been impacted by TEMT as well. Conclusion: 
Immune dysfunction/dysregulation is increasingly being 
considered as a significant component of AD pathogenesis and 
resultant cognitive impairment.  Results from this study clearly 
indicate that TEMT can exert an immunoregulatory function 
- one that seeks to achieve immunologic “homeostasis” by 
returning high or low plasma cytokine levels in AD subjects to 
the normal or near normal levels of unimpaired aged adults.  
The most important aspect of these results is that TEMT is 
re-activating/jump-starting a hypo-active immune system in 
AD subjects with lower baseline cytokine levels - AD subjects 
who exhibited the poorest ADAS-cog performance prior to 
TEMT administration.  Thus immunoregulation can be added to 
the three aforementioned mechanisms of TEMT action against 
AD, collectively providing a safe, neuromodulatory therapeutic 
that may be providing an unparalleled, multi-targeted attack 
against AD. 

LP08: THE ANALYTICAL ASSESSMENT OF THREE 
R E S E A R C H  S I M O A  A S S A Y S  F O R  P L A S M A 
MEASUREMENT OF PHOSPHORYLATED TAU (PT181, 
PT217, PT231). J. Vanbrabant1, E. Stoops1, K. Blennow2,3,  
E. Vanmechelen1 ((1) Adx Neurosciences Nv - Ghent, Belgium; 
(2) Department Of Psychiatry And Neurochemistry, The Sahlgrenska 
Academy At The University Of Gothenburg - Mölndal, Sweden;  
(3) Clinical Neurochemistry Laboratory - Mölndal, Sweden) 
 

Background: Recently, plasma phosphorylated Tau (P-Tau) 
has been shown a promising biomarker for early detection 
of Alzheimer’s Disease (AD). Plasma Tau phosphorylated at 
threonine181 (pT181) is reported to distinguish AD from healthy 
controls (HC) and from other neurodegenerative diseases (AUC 
> 90%) and to correlate with pT181 in CSF and with Amyloid 
and Tau PET imaging scores (Janelidze et al., 2020; Thijssen et 
al., 2020), based on a pT181 MSD assay. A recently published 
plasma pT181 Simoa assay confirmed these findings in four 
cohorts (Karikari et al., 2020). While some post-translational 
modifications are associated with tau molecular diversity 
contributing to clinical heterogeneity (Dujardin et al., 2020) and 
cis-phosphorylation prolongs stability of tau (Lim et al. 2008), it 
is worthwhile to explore additional phosho-tau sites for plasma 
testing. Our work reports the exploratory performance testing 
on the Quanterix Single Molecule Array (Simoa) platform for 
phosphorylated tau at T181, T217 and T231 into plasma using 
monoclonal based antibody pairs. Objectives: The aim of this 
study was the technological assessment of measuring pTau181, 
pTau217 and pTau231 in plasma using the ultrasensitive Simoa 
technology. Based on performance characteristics with focus 
on sensitivity and reproducibility, three antibody pairs (1 pair 
for each biomarker) were ranked for their use as a robust 
phospho-tau blood based biomarker. In parallel the intention 
is to test an exploratory clinical sample set (controls/AD). 
Methods: Three plasma research Simoa assays were developed 
for P-Tau residues (pTau181; pTau217 & pTau231) using pTau 
specific capture monoclonal antibodies on magnetic beads 
(respectively ADx252 and ADx253 for pTau181 and pTau231 
and a pT217 tau specific  monoclonal from undisclosed source 
for pTau217). In contrast to AT270, which recognizes both 
pT175 and pT181 (Vanmechelen et al., 2000), ADx252 is a pT181 
specific antibody with absence of pT175 cross reactivity, while 
ADx253 shows some cis-specifity for pT231 and is not affected 
by pT235 phosphorylation. All three pTau specific beads are 
combined with an N-terminal Tau specific monoclonal antibody 
ADx204 as biotinylated detector. The minimal required dilution 
was assessed and samples were measured using a 5 fold 
dilution factor in a two-step assay. Calibrators for these assays 
consisted of synthetic peptides covering the epitope regions 
of the respective monoclonal antibodies. All three assays were 
characterized in terms of analytical performance like sensitivity, 
reproducibility, specificity and accuracy by using a plasma 
sample set of healthy controls (HC). Clinical utility of the three 
assays will be compared using an exploratory clinical set of 
HC (N=20) and AD (N=20). Results: P-Tau specific antibodies 
were conjugated on Agilent High-Bind beads and applied with 
50% helper beads in the assay to increase sensitivity. ADx204 
was biotinylated with different linker types at increasing 
molar excess and the most sensitive condition was chosen 
for each respective analyte. Sample and calibrator diluent 
were optimized to maximize the signal-to-noise ratio (S/N). 
Duplicate measurements using 25 µL beads, 20µL detector and 
100 µL calibrator or diluted sample were performed of 8 plasma 
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samples (HC) in three independent runs to assess repeatability, 
reproducibility and indicated the pTau231 assay to be the 
most robust for inter-test variability (CV% < 15%). Both the 
pTau181 and pTau217 assays had lower robustness (CV% < 
25%). Sensitivity of the assays was the highest for the pTau231 
assay (S/N of 3 at 0.32 pg/mL of respective peptide calibrator) 
whereas sensitivity for the pTau181 and pTau217 assay was 
significantly lower (S/N of 3 at 1.6 pg/mL of respective peptide 
calibrator). In the clinical study the discriminatory power of 
the three P-Tau assays will be compared  and correlation of 
the pTau values in both HC and AD patients will be assessed. 
Additionally, tau plasma levels will be determined using 
in-house Simoa assays, to gain more insight of plasma tau/P-
Tau ratios in HC and AD patients. Conclusions: Three antibody 
pairs specific for phosphorylated tau (pT181, pT217 and pT231) 
were used to test the robustness of P-Tau as AD biomarker in 
human EDTA plasma. All three analytes could be measured in 
a 8 plasma member panel originating from healthy donors with 
varying sensitivity (S/N ratio) and reproducibility. Irrespective 
of the clinical performance, and based upon the tested variables, 
the pTau231 assay (ADx253 combined with ADx204) allows 
for the most robust determination of P-Tau levels in plasma. 
References: Dujardin S. et al., Nat Med. 2020; https://doi.
org/10.1038/s41591-020-0938-9; Janelidze S. et al., Nat Med. 
2020;26(3):379-386; Karikari, T.K. et al., The Lancet Neurology. 
2020;19(5): 422-433; Lim et al., J. Clin. Invest. 2008;118(5):1877-
1889; Thijssen E.H. et al., Nat Med. 2020;26(3):387-397; 
Vanmechelen E. et al., Neurosci. Lett. 2000;285(1):49-52

L P 0 9 :  B L O O D - B A S E D  D E T E C T I O N  O F  E A R L Y -
STAGE ALZHEIMER’S USING MULTIOMICS AND 
MACHINE LEARNING. B. Souchet1, A. Michaïl1, B. Billoir1, 
F. Mouton-Ligier2,3,4, J. Fortea5,6,7, A. Lleo6,7, C. Paquet2,3,4,  
J. Braudeau1 ((1) Agent - Paris, France; (2) Universite De Paris 
- Paris, France; (3) Centre de Neurologie Cognitive Hopital 
LARIBOISIÈRE Paris APHP - Paris, France; (4) INSERM U1144 - 
Paris, France; (5) Barcelona Down Medical Center, Fundació Catalana 
De Síndrome De Down - Barcelona, Spain; (6) Sant Pau Memory 
Unit, Department of Neurology, Hospital de la Santa Creu i Sant Pau, 
Biomedical Research Institute Sant Pau, Universitat Autònoma de 
Barcelona - Barcelona, Spain; (7) Center of Biomedical Investigation 
Network for Neurodegenerative Diseases - Madrid, Spain)
 

Background: Currently, the diagnosis of Alzheimer’s disease 
(AD) is based on clinical symptoms (including cognitive testing) 
and CSF analysis, but there is no non-invasive easy method 
to detect AD patients from pre-dementia phase. A blood 
test capable of detecting patients with AD, at a prodromal 
or even pre-symptomatic stage, will optimize an effective 
clinical management. Objectives: The objective of this study 
was to assess the performance of a multiomic blood test in 
retrospectively collected plasma samples using Machine 
Learning by combining metabolomic and proteomic biomarkers, 
previously identified in a novel/brand-new rat model. 
Methods: We developed the first gene transfer-based (non-
transgenic) animal model capable of successfully reproducing 
the continuum of Alzheimer’s disease progression (Audrain 
et al. (2018), Cereb Cortex). We then sampled the blood of the 
rats at key stages of the pathology and confirmed the molecular 
stage of the disease by post-mortem cerebral biochemical 
analysis. The plasma samples were analyzed by global mass 
spectrometry: for each sample 2,400 blood constituents were 
quantified (proteins, metabolites, lipids). We identified by 

Artificial Intelligence (pipeline of state-of-the-art Machine 
Learning algorithms: random forest, support vector machines, 
artificial neural networks, gradient boosting, etc) the 105 most 
informative biomarkers in the simplified and controlled rat 
model. Then we challenged these biomarkers in humans. We 
included sporadic form of Alzheimer’s (prodromal (n=45) and 
demented patients (n=30)) and a genetic form of Alzheimer’s 
(Down syndrome individuals sampled at asymptomatic (n=34), 
prodromal (n=10) and dementia phase (n=10)). The control 
group consisted of cognitively healthy individuals (n=50) but 
also patients suffering from other neurodegenerative diseases 
(n=53). The plasma of these 232 individuals was analyzed by 
global mass spectrometry: for each sample the 105 pre-identified 
biomarkers were quantified (proteins, metabolites). Using AI 
techniques, we identified the 25 first-in-class biomarkers in 
humans. Using these 25 biomarkers we developed a neural 
network (multilayer perceptron) to diagnose the complex 
human disease with a high level of accuracy. Results: The 
neural network based on 25 plasma biomarkers achieved 100% 
sensitivity and 99% specificity on a 5-fold cross validation. 
Interestingly the misclassified sample is a sample from a 
patient suffering from another neurodegenerative disorder. 
It should be noted that we didn’t include MMSE score, age, 
gender, or APOE genotype in the model. Among these 25 
biomarkers, 13 are proteins and 12 are metabolites, mainly 
expressed in the periphery. This combination increases the 
performance of the test by taking into account independent 
but complementary biological pathways. By clustering these 
25 biomarkers regarding their trajectory, we characterized 5 
trajectories describing the global behavior of our biomarkers. 
All the trajectories are non-linear confirming the hypothesis of 
a dynamic progression of the biomarker blood concentration in 
AD. We finally benchmarked the neural network against both 
CSF Aβ42 and P-Tau181 performances. We concluded that the 
accuracy of the neural network overperformed that of the CSF 
biomarkers. The main reason is that the algorithm can identify 
Alzheimer’s statut even if the CSF AD biomarkers negative. 
Conclusion:  A multiomics approach that combines proteins 
and metabolites in plasma can be used for the early detection of 
AD.

L P 1 0 :  P L A S M A  A Β  R A T I O  M E A S U R E D  O N  A 
FULLY AUTOMATED IMMUNOASSAY PREDICTS 
AMYLOID POSITIVITY DEFINED BY AMYLOID PET 
CENTILOID. K. Yamashita1, S. Watanabe1, K. Matsumoto1, 
M. Miura1, T. Iino1, T. Watanabe2, S. Iwanaga1, D. Verbel3, 
M. Kanekiyo3, S. Dhadda3, M. Ino4, A. Koyama3, T. Yoshida1  
((1) Sysmex Corporation - Kobe, Japan; (2) Sysmex R&d Center 
Americas, Inc. - Mundelein, USA; (3) Eisai Inc. - Woodcliff Lake, 
USA; (4) Eisai Co., Ltd. - Tsukuba, Japan)

Background: Alzheimer’s disease (AD) is the most common 
type of dementia that has a significant impact on global public 
health. A key hallmark of AD is an accumulation of amyloid 
beta (Aβ) in the brain. The accumulation starts about 20 years 
before the onset of cognitive symptoms. Therefore, early 
detection of amyloid pathology in the brain is important for 
diagnosis and facilitates recruitment of patients into AD clinical 
trials. Amyloid positron emission tomography (PET) is used 
to confirm amyloid pathology, but its use may be limited by 
cost and accessibility. Recently, we reported the development 
of plasma Aβ1-40 and Aβ1-42 immunoassays on a fully 
automated system (HISCLTM series), which is a simple and 
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cost-effective method. Aβ values from our immunoassays had a 
significant correlation with those from in-house immunoaffinity 
enrichment and LC-MS/MS (IA-MS) assays. In addition, 
plasma Aβ1-42/Aβ1-40 ratio measured on HISCLTM series 
showed a potential to predict amyloid pathology in the brain. 
In the previous analysis, we examined the capability of our 
assay system to predict positivity in amyloid PET images by 
visual read. Here, we report the performance of our plasma 
immunoassay to distinguish between amyloid positive and 
negative subjects determined using centiloids. Objectives: 
To assess the performance of our plasma immunoassay in 
distinguishing amyloid PET positive from amyloid negative 
subjects based on centiloids vis-à-vis visual reads, using 
screening plasma samples from the Eisai Elenbecestat Phase 3 
program. Methods: We used our fully automated immunoassay 
system to measure plasma Aβ1-40 and Aβ1-42. Samples were 
sourced from clinical trial subjects in screening, who had a 
clinical diagnosis of MCI and mild AD and also underwent 
amyloid PET to confirm amyloid status for enrollment. Amyloid 
positivity was determined by visual read of a subject’s PET scan. 
Centiloids were also derived from subject’s mean composite 
SUVr with whole cerebellum as reference region. A centiloid 
cut point was determined based on visual read of all three 
amyloid tracer data, Florbetaben, Florbetapir and Flutemetamol 
(N=3257). A cohort of 149 subjects was selected for this study. 
The mean (SD) age of the cohort was 73.3 (6.08) years; 93.3% 
of subjects were White and 50.3% were Male. APOE4 status 
was positive in 39.6% of subjects. Florbetaben was used as the 
PET probe in 94.6% of subjects and Florbetapir was used in the 
remaining 5.4% of subjects. 82.6% of subjects were considered 
as having MCI due to AD; 11.4% were diagnosed as having 
mild AD dementia. To evaluate the overall performance of 
our plasma immunoassay, area under the curve (AUC) was 
obtained by performing receiver operating characteristic (ROC) 
analysis using logistic regression. Correlation between plasma 
Aβ1-42/Aβ1-40 ratio and centiloids was also assessed. Results: 
The centiloid cut point of 32.20 determined by predicting 
amyloid positivity defined by visual read and maximizing the 
Youden Index. Irrespective of the method used to determine 
amyloid positivity (centiloids or visual read), the mean plasma 
Aβ1-42/Aβ1-40 ratios of amyloid positive samples were 
statistically significantly lower than those of amyloid negative 
samples (p-value < 0.0001 using both methods). The plasma 
Aβ1-42/Aβ1-40 ratio predicted Aβ PET positivity determined 
by visual read with an AUC of 0.74, and the sensitivity and 
specificity were 72% and 71%, respectively, using a cut-off 
of 0.097 (determined using the Youden Index). However, the 
performance was higher when using centiloids to determine 
amyloid positivity with an AUC of 0.82, and sensitivity and 
specificity equal to 78% for both measures. The plasma Aβ1-
42/Aβ1-40 ratio was also found to correlate with centiloids 
values (Spearman rank correlation coefficient = -0.57, p-value 
< 0.0001). Conclusion: We have observed that plasma Aβ1-42/
Aβ1-40 ratio measured on our fully automated immunoassay 
can predict amyloid pathology in the brain. The AUC using 
centiloids was higher than that of visual read to define amyloid 
positivity. Mismatches between plasma Aβ1-42/Aβ1-40 ratio 
and centiloids results were mostly observed as false-positives 
(Aβ ratio (+) / centiloids (-)). Similar false positive mismatches 
have been also reported from other groups that such Aβ ratio 
(+) / PET (-) subjects had an increased risk of conversion to 
PET (+) compared to Aβ ratio (-) subjects. This indicated that 
the false positive outcomes of our blood test may actually be 

a reflection of early Aβ pathology that is as yet undetectable 
by PET imaging. To further assess clinical utility of our assay 
system, additional sample sets will be evaluated.

LP11: BIOMARKERS OF RESPONSE TO NABILONE IN 
AGITATED PATIENTS WITH MODERATE-TO-SEVERE 
ALZHEIMER’S DISEASE PATIENTS. M. Ruthirakuhan1,  
N. Herrmann1, A.C. Andreazza2, N.P.L.G. Verhoeff3,  
D. Gallagher1, S.E. Black1, K.L. Lanctot1 ((1) Sunnybrook Research 
Institute - Toronto, Canada; (2) University Of Toronto - Toronto 
(Canada), 3Baycrest Health Sciences - Toronto, Canada)
 

B a c k g r o u n d :  B r a i n  c h o l e s t e r o l  m e t a b o l i s m , 
neuroinflammation, and oxidative stress are not only altered 
during Alzheimer’s disease (AD), but may also impeded 
endocannabinoid signalling and worsen agitation. We assessed 
which combination of markers (24S-hydroxycholesterol 
(24S-HOC), inflammatory cytokines, and lipid peroxidation 
markers) were associated with response to nabilone, a synthetic 
cannabinoid, in AD patients with clinically significant agitation. 
Methods: Serum to measure 24S-HOC, cytokines (tumor 
necrosis factor (TNF), interleukin (IL)-2, IL-1β, IL-6, IL-8, and 
IL-10), and early-stage (lipid hydroperoxides (LPH)), and 
late-stage lipid peroxidation markers (8-isoprostane (8-iso), 
4-hydroxynonenal (4-HNE), and thiobarbituric acid reactive 
substances (TBARS)), was collected at baseline from AD 
patients enrolled in a 14-week, double-blind cross-over trial 
comparing 6 weeks of nabilone to placebo (NCT02351882). 
Agitation was assessed using the Cohen Mansfield Agitation 
Inventory (CMAI). Binary logistic regressions were used to 
select 6 markers that predicted treatment response based on 
CMAI improvement in nabilone > placebo. These 6 markers 
were entered as variables into a principal component analysis 
(PCA) with varimax rotation. A factor loading score was 
computed using markers which contributed significantly to 
each principal component (>17%). Principal component (PC) 
scores were entered together in a binary logistic regression 
to determine which PC predicted response to nabilone based 
on improvement on CMAI total and subscores. Results: In 38 
participants (mean+/-SD age= 97+/-10, 77% male, CMAI=68+/-
19, MMSE=6.3+/-6.3), 24S-HOC, TNF, IL-1β, LPH, 4-HNE, and 
TBARS predicted response to nabilone. Three PCs, accounting 
for 74% of the cumulative variance were identified (PC1: 
cytokines (TNF and !L-1β); PC2: 24S-HOC, 4-HNE and TBARS; 
PC3: LPH only). PC1 predicted resopnse on CMAI verbal non-
aggression (odds ratio (OR)=0.74, 95%CI 0.56-0.98, p=.04). PC3 
predicted response on CMAI physical aggression (OR=1.74, 
95%CI 1.11-2.71, p=.02) and physical non-aggression (OR=0.72, 
95% CI 0.52-0.99, p=.04). PC2 did not predict treatment 
responders on the CMAI total or subscores. Conclusion: Our 
findings suggest that cytokines predict response to nabilone 
based on verbal agitation symptoms, while LPH predicts 
response based on physical agitation symptoms. As there are 
no validated biomarkers of agitation, identifying markers of 
agitation and response would assist in identifying patients who 
may benefit from treatment with nabilone. 
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LP12: PRE-ANALYTICAL EFFECTS OF CAP CONTACT, 
TEMPERATURE,  AND MIXING ON CSF AΒ1–42 
CONCENTRATIONS WHEN MEASURED ON AN 
AUTOMATED CHEMILUMINESCENT PLATFORM.  
J. Darrow1, R. Esquivel2, S. Gannon2, A. Calabro2, J. Lantham2,  
A. Orusakwe2, N. Benina2, A. Rao1, S. Gulyani1, K. Khingelova1, 
K. Bandeen-Roche1, M. Albert1, A. Kapoor1, A. Moghekar1  
((1) Johns Hopkins - Baltimore, USA; (2) Fujirebio Diagnostics, Inc. - 
Malvern, United States)
 

Background:  Cerebrospinal fluid (CSF) biomarker 
concentrations are valuable in the diagnosis of Alzheimer’s 
Disease (AD). CSF β-amyloid1-42 (Aβ42) is a core biomarker of 
AD. While analytic variability has been reduced with the advent 
of automated assays, pre-analytical variability drives the need 
for standardization to provide more clinical use. Objectives: 
The main purpose of this study was to evaluate the effect 
of laboratory specific pre-analytical variables (post-collection 
storage temperature, extended sample storage stability, sub-
aliquoting, sample fill volume and mixing, and extended sample 
cap contact) on Aβ42 concentrations from freshly collected 
CSF samples. These real-world pre-analytical variables could 
impact practical utility of CSF Aβ42 in the clinic and research. 
Methods: Freshly collected CSF samples obtained in Sarstedt 
62.610.018 low-bind polypropylene tubes from patients at 
the Johns Hopkins Center for CSF Disorders were subjected 
to laboratory specific protocols. Aβ42 concentrations were 
measured using Lumipulse G1200 (Fujirebio Diagnostics Inc., 
Malvern, PA). CSF was analyzed post centrifugation (2000 
g, 10 minutes, 5 ± 3°C). Results:  Impact of making multiple 
aliquots from an initial collection tube was examined.  Aliquots 
of 1.2 mL of CSF sample were transferred into six Sarstedt 
#72.703.600 tubes. Fresh CSF samples could be aliquoted up to 
6 times from the same collection tube without significant impact 
on Aβ42 concentration. Each aliquot had an average percent 
difference from the initial collection tube of ≤6%. Multiple 
tube types were examined to study the effect of fill volume 
on Aβ42 concentration (Sarstedt Cat#’s: 63.614.699, 72.664, 
72.694.416, 72.694.600, 72.703, 72.703.600, and 62.610.018). The 
minimum fill volume required for sample testing, a 50% fill 
volume and an 80% fill volume of CSF was used to fill tubes 
and Aβ42 concentration was measured in fresh CSF. Fill volume 
did not significantly impact Aβ42 concentration in tube types 
72.703.600, and 62.610.018. Then, samples were kept frozen at 
≤-60°C. Mixing samples after thawing by vortexing for at least 
10 seconds, roller mixing, or inverting 10x is critical. Unmixed 
samples had a percent difference ranging from 4% to 56% with 
a mean difference from initial measurement to post-storage of 
26%. There was no statistically significant difference between 
mixing methods. However, roller mixing had the highest 
recovery rate. Tube and cap type did impact whether extended 
cap contact effected Aβ42 concentration. Samples in varying 
tube types were stored upright at 4°C, or upside down or 
horizontally at 4°C, RT, or -80°C for 48 hours. In collection tube 
type 62.610.018 and storage tube type 72.703.600 cap contact 
did not significantly impact Aβ42 concentration. However, 
extended cap contact did affect Aβ42 concentration in specific 
conditions in collection tube type 72.664, especially when 
samples were tested after storage upside down or horizontal 
at -80°C where mean difference in initial and post-storage 
concentrations were 15% and 13% respectively. Tube type 
72.694.600 had a percent difference in initial concentration up to 
25% for horizontal storage and 12% when stored upside down. 

However, mean values for horizontal and inverted storage were 
within acceptable limits. Samples were stable up to 2 weeks at 
4°C, -20°C and -80°C in tubes 72.703.600, and 62.610.018. After 
48 hours at RT a decline in Aβ42 concentration is observed from 
an average percent difference of 0% or –3% to an average of –9% 
and –8% in tube types 62.620.018 and 72.703.600 respectively. 
Conclusion: Our data suggests that the pre-analytical variables 
tested here do not have significant effects on concentrations of 
Aβ1-42 if: CSF is tested from a minimum fill volume up to an 
80% fill volume in the tested polypropylene tubes other than 
72.703 and 72.694.600 which needed to be at least 50% filled. 
Directly testing fresh CSF from up to 6 subsequent aliquots from 
the initial collection tube. CSF comes in contact with the cap in 
tube type 62.610.018 and 72.703.600. CSF is stored at 4°C, -20°C 
and -80°C up to two weeks. However, pre-analytical variables 
that negatively impact concentrations of Aβ1-42 include: 
Samples unmixed after thawing. Mixing samples after thawing 
is critical. Storing samples at RT >48 hours. If CSF is collected 
in tube 72.664 or tube 72.694.600, it is recommended that CSF 
does not contact the cap before measuring concentrations and is 
stored in an upright position.

Theme 5: CLINICAL TRIALS: COGNITIVE AND 
FUNCTIONAL ENDPOINTS

P054: THE EFFECT OF MULTI-TASKING EXERCISE 
INTERVENTION ON COGNITIVE FUNCTION IN 
ELDERLY AND COGNITIVE IMPAIRMENT PATIENTS: A 
PILOT MULTICENTER STUDY. K.W. Park1, H.J. Lee2, H. Park3 
((1) Dong-A University College Of Medicine - Busan, Republic of 
Korea; (2) Busan Metropolitan Dementia Center - Busan, Republic of 
Korea; (3) Dong-A University - Busan, Republic of Korea)
 

Background and Purpose: The purpose of this study was 
to investigate the effects of multi-tasking exercise on cognitive 
and motor function in patients with mild cognitive impairment 
(MCI) and cognitive normal elderly (CNE). Methods: A total of 
144 subjects were recruited from 14 regional dementia centers 
in Busan Metropolitan City, but except for 77 subjects who 
were not suitable for the study, 67 subjects participated in the 
intervention. Subjects were recruited to perform a multi-tasking 
exercise for 8 weeks once a week. Korean version of MMSE for 
Dementia Screening (MMSE-DS), Subject Memory Complain 
Questionnaire (SMCQ) and Korean version of Short-Form 
Geriatric Depression Scale (SGDS-K) were used to determine 
changes in cognitive function and depressive symptoms pre-
post intervention. To observe changes in motor function, 5-chair 
sit to stand and 5-meter walking speed on lower body strength 
and walking ability was measured. Results: As a result, both 
groups appeared meaningful improvement, but the MCI group 
(n=33) showed a statistically more meaningful improvement 
than the CNE group (n=32). For the MCI group, changes in 
cognitive and depressive symptoms on the tasks of MMSE-
DS (p=.006), SMCQ (p=.000), SGDS-K (p=.000) and the result 
of motor function analysis on the items of 5-chair sit to stand 
(p=.000), normal speed (p=.004) and maximal speed (p=.002) 
of 5-meter walking speed (p<.005). In the CNE group, all the 
items except MMSE-DS (p=.068) and SGDS-K (p=.095) showed 
statistically significant improvement. Conclusions: A multi-
tasking exercise intervention with exercise and cognitive tasks 
is effective in improving cognitive and motor function of MCI, 
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and is an effective intervention for the CNE to practice dementia 
prevention.

P056: EXERCISE AND CARBOHYDRATE-RESTRICTED 
DIET ASSOCIATES WITH IMPROVED INSULIN 
RESISTANCE AND COGNITIVE PERFORMANCE.  
M.B. Heston1,2, J.M. Gaitan1, Y. Ma1, B. Derynda3, S. Lose1,  
M.P.  Kozuch 1,4,  O.C.  Okonkwo 1,  K.A.  Gretebeck 5,6,  
R.J. Gretebeck5,7, B.B. Bendlin1 ((1) Wisconsin Alzheimer’s Disease 
Research Center, University Of Wisconsin School Of Medicine And 
Public Health - Madison, USA; (2) Cellular and Molecular Pathology, 
University of Wisconsin-Madison - Madison, USA; (3) Nova 
Southeastern University - Madison, USA; (4) Rollins School of Public 
Health, Emory University - Atlanta, USA; (5) College Of Nursing, 
Marquette University - Milwaukee, USA; (6) School of Nursing, 
University of Wisconsin-Madison - Madison, USA; (7) Department 
of Exercise and Sport Science, University of Wisconsin-La Crosse - La 
Crosse, USA)

Background: Type 2 diabetes in midlife and related 
features such as insulin resistance (IR) are associated with 
increased risk for dementia. However, it is unknown whether 
reversing midlife IR may improve cognitive function. The 
Blood Flow Improvement Trial (BFiT, clinicaltrials.gov 
NCT03117829), tested an exercise and carbohydrate-
restricted diet (CRD) intervention to determine the extent to 
which improving IR resulted in higher cognitive function, 
and test whether changes were present six months after the 
intervention. Objectives: We examined the extent to which 
exercise and a CRD improves a fasting measure of IR, 
and whether the intervention is associated with improved 
cognitive performance. We also studied intervention effects 
on related blood and anthropomorphic assessments, and we 
tested whether changes across all markers persist six months 
post-intervention. Methods: Twenty-nine pre-diabetic, 
cognitively unimpaired participants were recruited in four 
phases (ns = 9, 7, 5, 8, respectively) into a stepped wedge 
cluster randomized trial.  Participants were recruited from 
the Wisconsin Alzheimer’s Disease Research Center and 
engaged in a 12-week intervention of supervised moderate 
intensity aerobic exercise for 50 minutes three times weekly, 
unsupervised exercise twice weekly, and behavioral change 
classes once weekly to promote program adherence. At the end 
of the intervention, participants were instructed to maintain 
the regimen for an additional six months. At baseline (T1), 
12 weeks (T2), and six months post-intervention (T3), blood 
samples analyzed for glucose homeostasis and cholesterola, 
anthropomorphic measures using a Tanita DC-430U body 
composition analyzerb, and neuropsychological datac were 
acquired to assess markers of IR and cognitive performance. 
All IR measurements were taken after ten or more hours of 
fasting. Additionally, throughout the duration of the study, 
participants were encouraged to perform daily self-monitoring 
of blood glucose levels, aiming to achieve and maintain a 
fasting level of <100 mg/dL, and a two-hour post-prandial 
level of <140 mg/dL. On each measurement occasion (i.e., T1, 
T2, T3), glucose readings were aggregated to calculate average 
glucose. a. Blood measures: glycated hemoglobin (HbA1c), 
fasting glucose, fasting insulin, total cholesterol, triglycerides, 
high- and low-density lipoprotein (HDL, LDL), total non-HDL; 
b. Anthropomorphic calculations: body mass index (BMI), 
fat and water mass as percentages of total body mass, bone 
mass, basal metabolic rate (calculated using muscle mass), 

visceral fat rating, maximum heart rate during 6-minute 
walking test; c. Cognitive measures: California Verbal Learning 
Test (CVLT) Total score and Learning Slope, Delis-Kaplan 
Executive Function System (D-KEFS) Trail-Making Test (TMT) 
Condition 4 (C4; Number-Letter switching), D-KEFS Color-
Word Interference Test (CWIT) Condition 4 (C4; Inhibition/
Switching). Intervention effects on the outcomes were tested by 
comparing the difference between the three visits using random 
intercept three-level mixed models, with visits nested within 
participants, and participants nested within groups. Age and 
sex were adjusted as covariates for each outcome, and education 
was additionally adjusted for cognitive performance. Natural 
log transformation was applied on the outcomes that had heavy 
tailed distribution to reduce non-normality. Model residuals 
were checked for each outcome. If an outlier was identified, the 
model was re-tested upon the outlier removal. The difference 
between each pair of visits was tested, and Tukey-Kramer 
adjustment was applied to control for the inflation of type I 
error rate associated with multiple comparison. Results: Of 
the 29 participants enrolled in the intervention study, 23 (79%) 
completed the intervention, and 22 (76%) completed all three 
measurements occasions. Participants were 65% female, mean 
age at baseline was 57.9 ± 5.05 years, and 26 participants had 
completed college education (Associate’s degree or higher). 
For blood and anthropomorphic measures, from T1 to T2, 
significant reduction was observed for HbA1C, glucose, and 
bone mass (ps < .01),  insulin, triglycerides, BMI, fat mass/
percentage, visceral fat rating, and basal metabolic rate (ps 
< .001), whereas significant increase was observed for HDL 
(p < .05). Similar changes were generally observed from T1 
to T3, and no significant changes were observed between T2 
and T3. For cognitive performance, CVLT total score was 
increased (p < .001 for T1 vs. T2 and T1 vs. T3), whereas CVLT 
learning slope decreased over the visits (p < .01 for T1 vs. T3 
and T2 vs. T3). Average time to completion was reduced over 
the visits for TMT-C4, CW-C3, and CW-C4 (ps < .001, .01, 
.05 for T1 vs. T3, respectively). Conclusion: In a cognitively 
unimpaired cohort, an exercise and carbohydrate-restricting 
intervention significantly improved IR and glucose homeostasis, 
and changes were observed beyond the intervention period. 
Additionally, executive function and verbal memory improved 
over the duration of the study. This suggests that, in people 
with impaired glucose regulation, a combined regimen of CRD 
and exercise may improve insulin resistance and cognitive 
function, with the changes enduring over a sustained period. 
Ongoing analysis of trial data will determine the extent to 
which cerebral blood flow is impacted by midlife CRD and 
exercise, and will test whether improved cerebral blood flow 
and cardiorespiratory fitness mediate observed enhancements in 
cognitive performance.

P057: REAL-TIME CAPTURE OF GAIT AND ACTIGRAPHY 
USING INDUSTRY-GRADE WEARABLE DEVICES IN 
OLDER ADULTS WITH AND WITHOUT SUBJECTIVE 
COGNITIVE DECLINE: PRELIMINARY COMPLIANCE, 
SENSITIVITY, AND CORRELATIONS WITH COGNITION. 
A. Atkins, W. Horan, M. Kraus, J. Linthicum, R. Keefe (Verasci - 
Durham, Nc, USA)
 

Background: Integration of wearable devices into regulated 
clinical trials for the assessment of cognition and function 
continues to be a topic of growing interest. If appropriately 
implemented, measurements from validated wearable 
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technologies have the potential to revolutionize the conduct 
of clinical trials by facilitating development of site-less clinical 
trial designs. In order to be truly informative, however, 
endpoints collected by these devices must undergo the same 
clinical and technological validation process required by other 
currently accepted tools. Objectives:  We report preliminary 
findings from an ongoing study designed to assess compliance, 
ease of use, reliability and sensitivity of two industry-grade 
wearable devices for the real-time capture of gait and actigraphy 
measures in 100 older adults with and without subjective 
cognitive decline. Methods: Participants currently include 38 
older adults (age 55 or greater), including 26 healthy controls 
(HC) and 12 individuals with subjective cognitive decline (SCD).  
Individuals were SCD were categorized as such based on total 
scores of ≥ 4 on the Cognitive Functional Instrument (CFI).  
During Visit 1, participants were fitted with (1) the Empatica 
E2 wrist-worn device that offers continuous measurement of 
motor activity (i.e., actigraphy), galvanic skin response, and 
sleep, and (2) a pair of fitted Emoticon wireless shoe insoles for 
the collection of gait data.  Participants completed four standard 
lab-based mobility tests, including the timed 25 foot walk, a 
dual task timed 25 foot walk, Timed Up and Go (TUG), and 
500 foot walk. Cognition and functioning were assessed using 
the  Brief Assessment of Cognition (BAC), the MMSE,  and the 
Virtual Reality Functional Capacity Assessment Test (VRFCAT), 
respectively.  At the completion of the Visit 1, subjects were 
sent home with the Moticon insoles and Empatica wrist worn 
device.  After 1 week of continuous at-home data collection, 
subjects returned for a second visit during which they repeated 
assessments of mobility and function. Results:  Participants 
with SCD performed significantly worse on the BAC (p<.05 for 
tests of episodic verbal memory, working memory, processing 
speed, executive functions and verbal fluency) and VRFCAT 
(p<.05 for both completion time and errors), indicating objective 
impairments in the SCD sample. Regarding the Moticon insoles, 
2 participants were deemed ineligible to wear these based 
on a foot exam by a study clinician, 1 participant had feet 
too large for the largest size insoles, and device malfunction 
resulted in incomplete data for 5 participants. Within the 
remaining participants, those with SCD exhibited impaired 
gait parameters, including significantly prolonged mean 
stance duration and double support time, longer cycle time, 
and slower cadence on most laboratory-based assessments 
of mobility. In the combined sample, several gait measures 
significantly correlated with functional capacity, such that 
reduced gait efficiency was associated with lower performance 
on the VRFCAT: Double support time (i.e. time spent with 
weight on both legs during walking) was correlated positively 
with VRFCAT completion time (r=.45, p<.05), as was length 
and variability in single leg stance duration during walking 
(correlations ranging from .47 - .54, p<.05 for all).  Similar 
correlations were present for BAC, with correlations in the range 
of .44 to .53, p<.05 for all. For the wrist-worn Empatica device, 
compliance rates during the at home portion of the study 
were significantly lower for individuals with SCD (average 
of 13.65 hours of usable data/day) than HCs (20.16 hours/
day, t(37)=-2.87, p=.01. Eight of 12 individuals with SCD and 
25 of 26 HCs met our predefined compliance requirement by 
wearing the devices a minimum of 10 hours on 3 or more days. 
Although there were no group differences in Empatica-assessed 
actigraphy during lab-based assessments, there were strong  
positive correlations between performance-based cognition and 
function and measures of daily activity/movement collected 

between study visits: Average waking activity level was 
positively correlated with BAC verbal fluency (r=.61, p<.001), 
verbal list learning (r=.44,p<.05), symbol coding (r=.45, p<.05), 
MMSE (r=.38, p<.05), and VRFCAT completion time (r=.42, 
p<.05). Conclusion:  Preliminary findings suggest that, with 
proper support and maintenance, assessment of actigraphy and 
gait using the selected wearable devices is feasible. Challenges 
to integration in large-scale trails include ongoing support 
for users who may struggle with compliance due to cognitive 
impairment and lack of familiarity with wearable devices.  In 
addition, use of Moticon insoles is reserved for participants with 
adequate balance and foot-health, a limitation that may limit 
use in more diverse samples. We continue to enroll subjects into 
this study.  As the sample size expands, we will evaluate the 
robustness of these initial findings.

Theme 6: COGNITIVE ASSESSMENT AND 
CLINICAL TRIALS  

P058: USING SPEECH MEASURES AS PROGNOSTIC 
M A R K E R S  O F  R A P I D  C O G N I T I V E  D E C L I N E : 
APPLICATIONS TO CLINICAL TRIAL ENRICHMENT.  
K. Mueller1, R. Koscik1, S. Hahn2, G. Stegmann2, J. Liss2,  
V. Berisha2 ((1) University Of Wisconsin-Madison - Madison, USA; 
(2) Arizona State University - Tempe, USA)

Background:  Alzheimer’s disease (AD) is rapidly 
approaching a public health crisis, and there is an urgent 
need to detect the disease at prodromal stages in order to 
identify those participants who are most at risk of cognitive 
decline for clinical trials. In addition to amyloid, tau and 
neurodegeneration markers of disease progression, sensitive 
measures of cognitive change are needed for strategic selection 
of participants for high powered clinical trials. Cognitive 
composite scores such as the Preclinical Alzheimer’s Cognitive 
Composite (PACC) have been shown to capture both early and 
late cognitive decline during stages of biomarker-defined AD, 
but completion of the tests that comprise the PACC typically 
require time and resource-intensive in-person visits. Speech 
and language analytics using digital recordings have shown 
linear associations with severity of cognitive impairment, and 
offer a cost-effective, low-burden, and quick assessment of the 
multiple cognitive and motor processes required for speech 
production.  As such, speech analytics have the potential to 
reach a larger and more representative demographic, while at 
the same time can provide multiple metrics that may identify 
participants who are showing subtle yet rapid preclinical 
declines in cognition. Objective: Our primary objectives were: 1) 
to determine if cognitive-linguistic speech measures might help 
identify those participants who are declining most rapidly on 
the PACC, and 2) to investigate power/sample size implications 
for designs with varying proportions of fast decliners. Methods: 
Participants for this study were enrolled in the Wisconsin 
Registry for Alzheimer’s Prevention (WRAP), a longitudinal, 
natural-history cohort study enriched with participants with a 
parental history of AD. Participants engage in approximately 
bi-annual assessments that include medical exams, lifestyle 
assessments, and comprehensive neuropsychological testing; 
since 2012, participants have provided speech samples 
via picture description of “Cookie Theft” from the Boston 
Diagnostic Aphasia Examination during the testing. Speech 
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samples are transcribed by trained speech-language pathology 
graduate students. Participants were included in this study if 
they had two or more connected speech-language assessments, 
had data for WRAP’s version of the PACC, and had slopes on 
the PACC that were below -0.1 per year (“fast decliners”) or 
above 0 per year (“non-decliner”); participants whose slopes 
were between -0.1 and 0 were excluded from these analyses. 
We employed forward selection random forests on a set of 
pre-defined speech and language measures using 10-fold cross 
validation to predict whether an individual was classified 
as a fast decliner or non-fast decliner. The selected linguistic 
measures of “moving average type-token ratio (MATTR),” a 
measure of lexical diversity, and “pronoun-to-noun ratio,” 
a measure of semantic content, are supported by previous 
literature, including from our group.7 Classification models 
included 1) a base model using the binary PACC variable as the 
outcome, and baseline PACC, sex, education, WRAT-3 reading 
scores, baseline age, and APOE risk score as predictors; and 
2) the base model plus either baseline MATTR or pronoun-
noun ratio as the linguistic predictor of interest. We compared 
the area under the curve of the base model to the full model 
to test the hypothesis that linguistic variables would improve 
prediction of fast vs. non-fast decliners on the PACC. We 
then performed preliminary power analysis to determine if 
linguistic variables increase the power to detect an effect in 
a study. The power analysis was based on a model where 
the treatment group includes a proportion of fast decliners 
and non-fast decliners, where the fast decliners exhibit a drug 
effect size of 0.5, relative to the non-fast decliners. Results: 
Sample characteristics include: n=499; mean(sd) baseline 
age=61.66(6.28); n(%) female=351(70%); mean (sd) education 
years = 15.91(2.23); n(%) APOEe-4 carriers = 182(36.5%); median 
baseline Mini-Mental Status Examination = 30. 136 participants 
(27%) were classified as “fast decliners” on the PACC. The base 
model yielded an AUC of .64 [CI:  .59, .69], while the full model 
including the MATTR and pronoun-noun ratio AUC was 0.70 
[CI:  .65, .75]. This directly translates to an improvement in 
power. A random sampling of the participants for inclusion 
in the treatment group would have yielded a proportion of 
27% fast-decliners in the sample. The base model increases this 
proportion to 51% and the model with language parameters 
to 59%. Assuming a treatment effect size of Cohen’s d=0.5, 
and designs that include recruitment proportions of 27, 51, or 
59% fast decliners, sample required to reach a power of 0.9 are 
1,150, 375, and 280 respectively. Conclusion: Our data showed 
a potential 25% reduction in sample size needs after including 
speech analytics at time of study screening. Connected 
speech and language is quick to collect, presents low burden 
to participants, and lends itself well to remote and frequent 
collection via a variety of communication modes (smartphone, 
phone, tablet, computer), thus offering potentially wider reach 
to those participants who are most likely to show clinical benefit 
in intervention trials.

P 0 5 9 :  G E N E R A T I O N  O F  A N  O P T I M I Z E D 
NEUROPSYCHOLOGICAL FEATURE SET FOR THE QUICK 
SCREENING OF MILD COGNITIVE IMPAIRMENT IN 
CLINICAL SETTINGS. M.J. Kleiman, J. Galvin (University Of 
Miami Miller School Of Medicine - Miami, Fl, USA)

Backgrounds: The Clinical Dementia Rating (CDR) scale 
is commonly used as a gold standard for the staging of mild 
cognitive impairment (MCI) and Alzheimer’s disease and 

related dementias (ADRD) yet proper determination of CDR 
scoring is considerably more time consuming than many other 
measures; in particular, staging the mildest forms of cognitive 
impairment requires careful attention. In this study we examine 
the use of brief self-report patient and informant questionnaires, 
which approximate the information collected during semi-
structured interviews used to generate a CDR, and individual 
cognitive performance tests collected during the Alzheimer’s 
Disease Neuroimaging Initiative (ADNI), along with feature 
selection and machine learning techniques to assist in detecting 
borderline cases of cognitive impairment. Machine learning 
(ML) often benefits from a reduction in complexity, whether that 
is in the model itself or the selection of fewer input variables 
(features). Carefully choosing the most useful features and 
excluding those that are least helpful can significantly improve 
model performance, particularly in challenging clinical contexts. 
Furthermore, an optimized feature set is considerably more 
efficient and simpler to administer to patients than a broader 
set that, while objectively more useful for clinical diagnosis, 
may be time-consuming and require expertise and training 
not available at all clinical sites, leading to potentially fewer 
detections of subtle presentations of MCI and ADRD. Objective: 
This study aims to improve the detection of MCI and mild 
ADRD in diagnostically challenging cases using random forests, 
an ensemble-based ML technique, and optimized feature sets. 
Because CDR staging is based on time-intensive semi-structured 
interviews with a patient and an informant, an automated 
method that bases a recommendation of ADRD staging on 
only optimal data points can significantly reduce the time 
costs of physicians and researchers and enable them to better 
allocate their resources. Methods: Using data provided by 
ADNI including various cognitive exams (e.g. MOCA, MMSE), 
neuropsychological tests (e.g. trail making, logical memory), 
and self-report patient and informant questionnaires including 
the Everyday Cognition Scale (ECog) and Functional Activity 
Questionnaire (FAQ), we tested measures that are best able 
to detect CDRs of 0.5 (questionable or very mild dementia) 
versus CDR 0 (no impairment) separately from features that 
detect CDRs of greater than 1 (mild to severe dementia) vs 
combined CDR 0.5 and 0. We used only baseline measurements 
from ADNI, leaving us with 707 subjects with a CDR of 0, 
766 with a CDR of 0.5, and 92 with a CDR of 1 or greater. 
Because of class imbalance we performed 3X augmentation 
on the CDR 1 class using SMOTE, being careful to separately 
augment the training and testing datasets to minimize the 
effects of data leakage. Optimal feature sets for both models 
are identified using a combination of Boruta feature selection 
and recursive feature elimination, two wrapper algorithms 
that also utilize machine learning to select the most useful 
features for each classification task. The two resulting feature 
sets are then analyzed using a series of binary random forest 
classifiers, allowing for fine-tuned models and groups of 
features to optimally identify CDRs of 0, 0.5, or 1+. This is 
contrasted with the more common technique of developing 
a single model to perform multiclass classification, which 
requires the same feature set for all levels of impairment. 
Results: Feature selection produced two datasets tuned to 
detect either CDR 0.5 vs CDR 0 or CDR 1+ vs CDR 0/0.5. 
The resulting multimodal random forest model produced a 
combined area under the ROC curve (AUC) of 0.978, sensitivity 
of 92.70%, and specificity of 94.21%. The feature set found to 
most optimally detect CDR 0.5 contained the immediate recall of 
the logical memory test, trail making tests A and B, immediate 
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and delayed word recall from ADAS-Cog questions 1 and 4, the 
tax record question from the FAQ and the attention, language, 
and memory questions from the ECog. The CDR 1+ feature set 
contained these features plus eight other questions from the 
FAQ and all other domains from the informant’s version of 
the ECog. The random forest model tuned to detect a CDR 0.5 
had a sensitivity of 92.48%, a specificity of 84.69%, and an AUC 
of 0.955, while the model tuned to detect CDR 1+ produced 
sensitivity of 93.09%, specificity of 99.22%, and AUC of 0.997. 
Conclusion: The optimized feature set discovered in this study 
can be easily administered in 5-10 minutes to complete the 
questionnaires and brief neuropsychological battery (immediate 
paragraph recall, immediate and delayed word recall, and trail-
making tests). Positive identification could then prompt more 
in-depth evaluation, as necessary. Ultimately, these findings 
improve the ability to flag potentially at-risk individuals for 
further screening of MCI and mild dementia compared to other 
cognitive assessments including the MOCA (AUC = 0.89) and 
MMSE (AUC = 0.85).

P060: CONGRUENCE OF CLINICAL ASSESSMENT 
INSTRUMENTS WITH ONLINE NARRATIVES OVER 
SOCIAL MEDIA BY PATIENTS WITH ALZHEIMER’S 
DISEASE AND CAREGIVERS. A. Tahami1, Y. Stern2,  
S. Doogan3, Q. Zhang1 ((1) Eisai, Inc. - Woodcliff Lake, USA;  
(2) Columbia University - New York, USA; (3) Real Life Sciences, Inc. 
- New York, USA)

Background: Alzheimer’s is a chronic, neurodegenerative, 
and debilitating disease that impacts millions of people and the 
number of patients continue to grow in the US. Patients living 
with Alzheimer’s disease (AD) experience increasing cognitive 
deterioration and declining ability to perform activities of 
daily functions with aging. In addition, patients may suffer 
from emotional disturbance, psychiatric comorbidities, social 
stigmatization, increased risk of unemployment and financial 
difficulties. Objective: This study aimed to better understanding 
disease burden by capturing online patient and caregiver 
narratives over social media and mapping them to clinical 
assessment instruments commonly used in AD research and 
clinical trials for patient screening, diagnosis and treatment 
monitoring. Methods: Patients and caregivers were identified 
based on online narratives posted between January 1998 and 
December 2019 across 84 social media sources. The RLytics 
Natural Language Processing (NLP) platform was used in 
combination with manual curation to codify verbatim reports 
of symptoms and impairments against standard medical 
taxonomies such as WHO-ICF and MedDRA, and further into 
the following categorizations: Social, Physical, Emotional, 
Cognitive, and Role Activity (SPEC-R). For comparison, these 
SPEC-R categorizations were mapped to 5 clinical instruments: 
ADCOMS, ADAS-COG, CDR-SB, MMSE and the NPI-Q. Items 
and domains from the clinical instruments were compared 
to concepts and sub-concepts extracted from patient and 
caregiver narratives. Results: 112,464 narratives from patients 
and caregivers were qualified into the final analytic samples. 
There were 692 patients clinically diagnosed with mild 
cognitive impairment due to AD (MCI-AD) (n=333) or mild 
AD (M-AD) (n=359) No narratives from individuals suffering 
from moderate or severe AD (MS-AD) were captured across the 
social media sources. There were also 10,174 caregivers, who 
were grouped according to the patient AD severity stages: MCI 
(n=971), M-AD (n=3,776), and MS-AD (n=5,427). For each AD 
stage, patient and caregiver narratives were combined, with 

79.7% classified into the Cognitive domain, 84.1% Emotional, 
76.1% Physical, 50.1% Role Activity and 34.5% Social domains. 
Some of the most frequently reported Cognitive concepts such 
as memory impairments (78.4%), hallucinations (61.4%) and 
disturbance in attention (42.5%) mapped onto items in standard 
instruments including ADAS-COG, NPI-Q and MMSE. The 
most commonly reported Emotional concepts such as anxiety 
(82.3%) and depression (79.9%) mapped onto items in the NPI-
Q. Frequently reported Emotional concepts such as frustration 
(70.3%) and stress (68.6%) were not captured by any of the 
five selected instruments. Among Physical concepts, the most 
frequently reported issues such as Agitation (72.5%) were 
included in the NPI-Q but several commonly reported issues 
such as erythema, fatigue and insomnia were not captured 
by any of the five instruments. The CDR-SB and ADCOMS 
captured the most frequently reported Role Activity concept, 
i.e. impaired activities of daily living (48.9%). However, several 
key concepts such as impaired work ability (40.4%) and loss of 
employment (36.3%) were not contained in any instruments. 
In addition, specific activities commonly reported on social 
media such as driving impairments (24.7%) were not included 
by any of the five instruments; nonetheless, it was routinely 
captured in instruments assessing activities of daily living for 
Alzheimer’s. For Social concepts, many of the most frequently 
reported issues such as social avoidant behavior (38.2%) and 
relationship issues (12.9%) were not captured by any of the 
instruments. Conclusion: This study identified 112,464 patient 
and caregiver narratives over 84 public social media sites, which 
were grouped according to stages of Alzheimer’s disease and 
then mapped to five selected clinical instruments of ADCOMS, 
ADAS-Cog, CDR-SB, NPI-Q and MMSE. Cognitive deficiencies 
were well captured. However, patient burden with Emotional, 
Physical, Social and Role Activity challenges was only partially 
represented in the selected instruments and several reported 
challenges were unrepresented. Alzheimer’s research and trials 
may need to employ multiple clinical instruments to properly 
capture key domains of disease impact on patients with various 
stages of severity. The study has also identified additional 
areas of disease burden that are not currently represented in 
clinical research and practice, pointing to the need for further 
development of clinical instruments in order to assess the full 
impact of AD on patients and caregivers. Biographies: (1 for 
poster/oral communications & 4 for the symposium) / 200 

P061:  REMOTE ASSESSMENT OF SPEECH AND 
LANGUAGE CHANGES IN PRIMARY PROGRESSIVE 
APHASIA (PPA) AND BEHAVIORAL VARIANT FTD.  
J. Robin1, M. Xu1, L. Kaufman1, M. Hagey2, R. Paul2, O. Siddiqui2, 
M. Ward2, W. Simpson1,3 ((1) Winterlight Labs - Toronto, Canada; 
(2) Alector, Inc. - South San Francisco, USA; (3) McMaster 
University - Hamilton, Canada)-)

Background: Changes to speech and language occur 
across FTD subtypes, including impairments in naming, 
agrammatism and increased word finding difficulty (1–5). 
Assessing language abilities may help to characterize disease 
severity and progression in FTD, and detect effects of treatment. 
Mobile devices and advances in natural language processing 
(NLP) enable objective, detailed, remote assessment of 
language, offering potential advantages over current clinical 
tools. In order to determine the feasibility of remote language 
assessment and the aspects of speech affected in behavioral 
and language variant FTD, we collected speech samples over 
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a one year period using a remote, digital speech assessment 
tool. Objectives: Our first objective in this study was to test 
the feasibility of remote speech assessments in individuals 
with FTD variants. Our second objective was to use natural 
language processing to analyze the speech samples collected 
and characterize the acoustic and linguistic aspects of speech 
that are altered in FTD, and those that change over the course of 
one year. Methods: Thirty-five individuals with variants of FTD 
were recruited (20 males, 15 females; mean age at recruitment = 
61.2 years). FTD diagnoses were confirmed by each individual’s 
physician and included behavioral (n = 20), semantic (n = 6), 
non-fluent (n = 1), logopenic (n = 4) and unspecified (n = 4) 
variants. With caregiver assistance, each participant completed 
a tablet-based speech assessment at months 1, 2, 3, 6, 9 and 12. 
Tasks included picture description, phonemic and semantic 
fluency tests, object naming and paragraph reading and recall. 
Verbal responses were recorded, transcribed and analyzed 
using NLP, producing >500 speech and language markers. We 
analyzed changes in selected speech and language markers 
over time, and compared performance with a group of healthy 
control participants recruited as part of a separate research 
study. Results: Overall study adherence was high, with most 
participants reporting no problems completing the assessment 
with caregiver assistance and few participant withdrawals (n 
= 4, reasons given include no longer being able to participate 
due to declines in function and due to COVID-19). Notably, 
this study continued during the COVID-19 pandemic, since 
assessments were completed at home with caregiver assistance 
and no clinical visits were required. Three participants who 
lived separately from their caregivers had to skip assessments 
due to restrictions on visitors during COVID-19 outbreaks, but 
the majority were still able to complete the study as scheduled. 
FTD participants had lower performance than healthy controls 
on standard language tests including object naming and 
phonemic and semantic fluency, as expected. Although there 
was heterogeneity across participants and by FTD variant, 
FTD participants had decreases in speech rate, duration of 
speech, vocabulary richness, and information content, and 
increased number of pauses compared to a healthy control 
group. Over the 12 month study, FTD participants showed 
declines in the number of words, information content and 
coherence of picture descriptions, and an increase in the number 
of pauses. Conclusion: This study demonstrates that remote 
language assessments are feasible, with caregiver assistance, 
in FTD populations. Remote assessments allow for frequent 
patient monitoring without the need for clinical visits, 
reducing the burden on patients and their caregivers. Our 
results replicate standard findings of reduced naming and 
fluency in FTD, and indicate that language features reflecting 
the amount, rate and information content of speech are affected 
in FTD and decline over a 12-month period. Remote language 
assessments represent an innovative tool for characterizing 
language changes and disease progression in FTD. References: 
1. Poole, M. L., Brodtmann, A., Darby, D. & Vogel, A. P. Motor 
Speech Phenotypes of Frontotemporal Dementia, Primary 
Progressive Aphasia, and Progressive Apraxia of Speech. J. 
Speech Lang. Hear. Res. 60, 897–911 (2017). 2. Yunusova, Y. 
et al. Profiling Speech and Pausing in Amyotrophic Lateral 
Sclerosis (ALS) and Frontotemporal Dementia (FTD). PLOS 
ONE 11, e0147573 (2016). 3. Hardy, C. J. D. et al. The Language 
Profile of Behavioral Variant Frontotemporal Dementia. J. 
Alzheimers Dis. 50, 359–371 (2015). 4. Ash, S. et al. Trying to 
tell a tale: Discourse impairments in progressive aphasia and 

frontotemporal dementia. Neurology 66, 1405–1413 (2006). 5. 
Laforce, R. Behavioral and language variants of frontotemporal 
dementia: A review of key symptoms. Clin. Neurol. Neurosurg. 
115, 2405–2410 (2013) 

P 0 6 3 :  C O G N I T I V E  P R O F I L E S  O F  C O M M O N 
NEUROLOGICAL CO-MORBIDITIES: A REVIEW OF 
SYSTEMATIC REVIEWS. C. Ganzer1, A. Seifan2 ((1) Hunter 
College School Of Nursing - New York, USA; (2) The Neuro Well 
Free Corporation - Miami Beach, USA) 

In busy clinical settings, recognizing subtle cognitive 
changes in patients at risk of age-related brain diseases 
is challenging because patients usually present with more 
than one co-morbidity that can influence cognition.  For more 
timely and accurate detection of prodromal neurodegenerative 
disease, a better understanding of the relative influence on 
cognition of the most common Neurological and Psychological 
co-morbidities is needed. The objective of this study was to 
review the existing literature that has quantified the significant 
cognitive differences, compared to healthy controls, in groups 
of patients with common Neurological and Psychological 
co-morbidities. This study was a literature review of prior 
systematic reviews that quantify cognitive performance 
differences among patients with common Neurological and 
Psychological co-morbidities published in PubMed over the last 
20 years.  Only English language, systematic review studies, 
in human, adult, populations were included.  The search 
combined terms/synonyms for neuropsychological testing with 
terms/synonyms for effect size and terms/synonyms for the 
specific co-morbidity. A total of 648 citations of meta-analysis 
or systematic reviews, dating over the past 20 years, regarding 
cognition in patients with neurological and psychological 
co-morbidities were identified, of which 56 met inclusion criteria 
for this review.  Migraine, epilepsy, small vessel cerebrovascular 
disease, chronic pain, concussion/TBI, Parkinson’s disease, 
obstructive sleep apnea, ADHD, autism, and specific reading 
disorder are associated with significant differences in cognitive 
domains including attention, executive function, processing 
speed, social cognition, language and visuospatial function. 
Co-morbid neurological and psychological diagnoses are 
associated with distinct cognitive differences.  Accounting for all 
of a patient’s co-morbidities that may influence cognition may 
facilitate earlier detection of cognitive changes associated with 
neurodegenerative disease. 

P064: INSULIN RESISTANCE AND LONGITUDINAL 
COGNITION IN MIDDLE-AGED AND OLDER ADULTS. 
G. Ennis, E. Jonaitis, R. Koscik, L. Clark, S. Bouges, T. James, 
N. Chin, C. Engelman, R. Anderson, S. Asthana, S. Johnson,  
B. Bendlin (University Of Wisconsin-Madison - Madison , USA)

Background: Insulin resistance (IR) has been shown to be 
related to an increased risk in dementia due to Alzheimer’s 
disease, yet longitudinal studies describing the relationship 
between IR and cognition are lacking. Such studies would 
provide insight into how IR is associated with aging-related 
and learning-associated change in cognitive domains known to 
be affected by aging and Alzheimer’s disease. Objectives: We 
tested whether baseline IR was related to worse age-associated 
and less practice (i.e., learning) associated change in processing 
speed, executive function, and episodic memory in a sample 
of middle-aged and older adults who were non-demented at 
baseline IR. Methods: Middle-aged and older adult participants 
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(Mage = 59.25 years, SD = 7.18) from the Wisconsin Registry for 
Alzheimer’s Prevention (WRAP; n=1,305) and the Wisconsin 
Alzheimer’s Disease Research Center (ADRC) Clinical Core 
(n=257) were tested. The majority of participants were white 
(93.4%) and female (70%). Participants were selected if they 
were non-demented at baseline IR, were not being treated 
with insulin (a confound for determining IR), and had APOE4 
genotyping and fasted blood for insulin and glucose. IR was 
measured using the homeostatic model assessment of insulin 
resistance (HOMA-IR) which was calculated using the first 
fasting insulin and glucose collected as part of an individual’s 
participation in their study cohort. Cognitive assessments on 
and after the first HOMA-IR observation were used in this 
analysis. Processing speed and executive function were assessed 
using the Trail Making Test (TMT) parts A and B, respectively. 
Episodic memory was measured using the Rey Auditory 
Verbal Learning Test (RAVLT): immediate, and short- and 
long-delayed recall. Cognitive ability was tested every 1-2 years 
over an average interval of 6.2 years (SD = 3.2). Practice was 
assessed as the number of times a participant had completed a 
test during past visits. We examined aging-associated cognitive 
change controlling for longitudinal practice and practice-
associated cognitive change controlling for longitudinal age. 
Baseline IR was tested as a moderator of aging- and practice-
associated cognitive change in separate linear mixed effects 
models. Age, practice, education, sex, APOE4 carrier status, 
cohort, and measures of baseline health, specifically systolic 
blood pressure, diabetes, and cognitive impairment (MCI or 
cognitively impaired, not MCI) were adjusted for in all models. 
Higher TMT parts A and B values indicated worse performance; 
both TMT results were log-transformed due to skewness. 
Statistical significance was set at p < .05. Results: The majority 
(60.4%) of the sample had a mean baseline HOMA-IR of 1.0 
which approximates normal insulin sensitivity. Baseline IR 
was a significant moderator of aging- and practice-associated 
change in RAVLT immediate recall (Age X IR: γ = -.06, p = 
.004; Practice X IR: γ = -.16, p = .009). Participants with higher 
IR experienced worse aging-related decline in immediate recall 
and benefited less over time from practice. Baseline IR was a 
weakly significant moderator of aging related change in TMT 
part B (Age X IR: γ = .0007, p = .03) with worse decline in 
participants with higher baseline IR. IR was not a significant 
moderator of practice associated change in TMT part B (Practice 
X IR: γ = .0002, p = .06). IR did not significantly moderate 
aging- or practice-associated change in TMT part A, and RAVLT 
short- and long-delayed recall. Conclusion: IR was related to a 
modest worsening of aging-related decline in immediate recall 
and executive function and less practice-based improvement 
over time in immediate recall. Results should be interpreted in 
the context of sample characteristics. That IR may contribute 
to cognitive aging and depress learning bolsters support for 
clinical interventions aimed at treating IR to slow cognitive 
decline.

P065: POLYGENIC RISK FOR ALZHEIMER’S DISEASE 
PREDICTS MMSE DECLINE IN AMYLOID POSITIVE 
OLDER ADULTS. A. Moore1, J. Cara1, L. Schneider2,  
A. Torkamani3, C. Cruchaga4, J. Collens1 ((1) Vivid Genomics 
- San Diego, USA; (2) Departments Of Neurology, Psychiatry 
And Behavioral Sciences, Keck School Of Medicine, University 
Of Southern California - Los Angeles, USA; (3) Scripps Research 
Translational Institute - La Jolla, USA; (4) Knight Alzheimer’s 
Disease Research Center, Washington University School Of Medicine 
- St. Louis, USA)

Background: A limiting factor in the optimal balance of 
clinical trial arms for Alzheimer’s disease (AD) is the 
significant heterogeneity in the progression of cognitive 
impairment associated with AD. Polygenic risk scores (PRS) 
may enhance the ability to predict cognitive decline in 
individuals at risk for AD. Objective: We set out to show 
that a PRS which explains genetic heterogeneity and risk for 
cognitive decline outside of APOE4 can improve predictive 
power for MMSE performance decline in amyloid positive 
individuals. Methods: A PRS was calculated using genome-
wide association study (GWAS) summary statistics for clinical 
AD diagnosis (Jansen et al, 2019; N=455,258). PRS derived 
from this GWAS study were computed for participants from 
the Alzheimer’s Disease Neuroimaging Initiative (ADNI). All 
non-APOE SNPs (<1Mb) that were significant at the p=0.001 
level in the parent GWAS study were included in the respective 
PRS calculation. Participants with a baseline cerebrospinal 
fluid (CSF) amyloid measurement equal to or below 800pg/
mL, or Florbetapir standardized uptake value ratio equal to 
or above 1.1 were considered amyloid positive and selected 
for this study (N=622). A Gaussian Mixture Model was used 
to classify MMSE decline, using the overall slope of decline 
for each participant. Logistic regression models assessed the 
association between PRS and Mini Mental State Exam (MMSE) 
decline covarying for age, sex, years of education, and APOE-ε4 
status. Additional logistic regression models which included 
baseline MMSE performance as a covariate were also tested, 
in addition to assessment of these models in a subsample of 
participants with a baseline MMSE score of 25-30 (inclusive, 
N=475). Age, sex and APOE4 interactions with PRS were 
also assessed. Results: The PRS was a significant predictor of 
MMSE decline in the overall amyloid positive sample (p=0.006, 
Odds Ratio (OR)=1.27) and outperformed a base model which 
included age, sex and education but excluded genetic predictors 
(base model, AUC=0.56; PRS model, AUC=0.62). The PRS was 
also a significant predictor of MMSE decline in a subsample 
of participants with a baseline MMSE score 25-30 (p=0.005, 
OR=1.32). The PRS remained a significant predictor of MMSE 
decline in the amyloid positive sample and in the population 
with baseline MMSE 25-30 in models controlling for baseline 
MMSE performance. There were no interactions between the 
PRS and age (p=0.6), sex (p=0.9), or APOE4 status (p=0.9). 
Conclusion: The proposed PRS model explains heterogeneity in 
cognitive decline above and beyond the APOE4 allele, as APOE 
and its surrounding region were excluded from the computation 
of the PRS. The PRS model showed robust predictive power in 
the early stages of cognitive decline (baseline MMSE 30-25) in 
amyloid positive participants. Utilization of additional genomic 
factors beyond APOE using PRS models could enhance clinical 
trial recruitment and stratification strategies for trial analyses, 
such that APOE4 carriers are selected for probable cognitive 
decline, in addition to APOE3 carriers that are also high on 
polygenic risk.
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P066: TOWARD DISCRIMINATING ALZHEIMER’S 
DISEASE FROM OTHER DEMENTING DISORDERS WITH 
MODELED COGNITIVE PROCESSES. J.R. Bock1, M.D. Lee2, 
W.R. Shankle1,2,3, J. Hara1,3, D. Fortier1, T. Mangrola1 ((1) Medical 
Care Corporation - Newport Beach, USA; (2) Dept. Of Cognitive 
Sciences, University Of California At Irvine - Irvine, USA; (3) Pickup 
Family Neuroscience Institute, Hoag Memorial Hospital - Newport 
Beach, USA)

Background: Hierarchical Bayesian Cognitive Processing 
(HBCP) models measure unobservable (latent) cognitive 
processes that underlie learning and recall of information, such 
as measured by cognitive tests. These processes, representing 
encoding, storage, or retrieval of the list items in wordlist 
memory tasks, after accounting for individual differences, 
are able to characterize individuals and the groups that 
they comprise. In previous work with one HBCP model, a 
multinomial processing tree model that captures patterns of 
retrieval for an item over a sequence of immediate and delayed 
free recall tasks, we characterized and distinguished clinical 
sample subjects based on dementia severity, as measured by 
the Functional Assessment Staging Test (FAST). In developing 
this model, we applied a latent-mixture structure that identified 
two subgroups in moderately demented (FAST 5) subjects, 
with a minority of such subjects presenting significantly better 
memory than the majority. We proposed as interpretation 
that the minority group represents subjects with non-amnestic 
functional deficits, resulting in FAST 5 classification due to 
disorders other than Alzheimer’s disease. This suggests that 
patterns of cognitive processing parameters, as described by 
our HBCP model, may be able to differentiate diagnoses in 
demented patients. Objective: To explore the potential for 
diagnostic differentiation based on latent-mixture modeling 
with the HBCP model, through evaluation and comparison 
of the sample and its subgroups, using demographic 
information, clinician diagnoses, and apolipoprotein-E 
(ApoE) genotyping. Methods: Subjects (n = 430) were patients 
of a cognitive disorders clinic, with assessments (n = 1,313) 
performed between the years 2002 and 2019. As part of their 
assessments, patients were given the MCI Screen (MCIS), a 
battery of cognitive tasks, including multi-trial free recall of 
a wordlist, with three immediate and one delayed free recall 
tasks. Separately, a trained neurologist diagnosed subjects 
and determined severity of cognitive functional decline 
with the FAST. An HBCP latent-mixture model was used to 
evaluate subjects with moderate dementia (FAST 5), with a 
model assumption that each of two possible subgroups has a 
distinct mode for each cognitive processing parameter, but each 
with the same variance. The model estimated each subject as 
belonging to one of the two subgroups, via a binary indicator 
parameter z, drawn from a base-rate φ. Bayes factor assessment 
of φ (BF > 1000) indicated that there were separate groups, 
and subjects were assigned to one or the other group by the 
mode of their posterior latent class parameter samples. This 
resulted in 66 (15%) subjects in the minority subgroup and 
364 (85%) in the majority. We examined cognitive processing 
parameter posterior samples to characterize patterns in 
cognitive performance. Patients in the minority subgroup 
demonstrated significantly better memory, particularly through 
the parameters of immediate and delayed retrieval from durable 
storage. Sample characteristics were examined, comparing 
subgroups by demographic information, clinician diagnoses, 
and ApoE genotype. Independent samples t-tests and Fisher’s 

exact tests were used for continuous and categorical factors, 
respectively. Results: Despite similarity of cognitive functional 
impairment severity, numerous significant differences were 
identified between latent-mixture model-identified subgroups.  
Alzheimer’s disease was less prevalent in the minority subgroup 
than in the majority subgroup (p < .001). Additionally, there 
were small but significant differences in demographics, and 
more of the majority subgroup had one or two e4 ApoE alleles 
than the minority subgroup. Discussion: This preliminary 
exploration of sample characteristics in latent-mixture HBCP 
model-derived subgroups of moderately demented subjects 
validates previous findings and represents a proof of concept 
for application of the HBCP model as a diagnostic tool. 
Identification of group differences, particularly with regards 
to relative prevalence of Alzheimer’s disease, supports the 
hypothesis that the model can distinguish between amnestic 
and non-amnestic dementing disorders in patients with at least 
moderately severe dementia. This requires further validation 
as a predictive model, particularly with imaging studies, 
demonstrating that subjects predicted to be non-amnestic are 
absent hallmark biomarkers of Alzheimer’s disease (e.g., beta 
amyloid and pathologic tau). Furthermore, the results identify 
specific cognitive processes that are differentially impaired due 
to different disorders, which may benefit studies evaluating 
targeted dementia treatment.

P067: CLINICAL CORRELATES OF TYPES OF MEMORY 
COMPLAINTS IN SUBJECTIVE COGNITIVE DECLINE 
AND AMNESTIC MILD COGNITIVE IMPAIRMENT.  
S.Y. Ryu, S.B. Lee, T.J. Lee, Y.J. Jung (The Catholic University Of 
Korea, Daejeon St. Mary’s Hospital - Daejeon (Republic of Korea))

Background:  Memory complaints  are a frequent 
phenomenon in elderly people. Those memory complaints 
may reflect various aspects of the cognitive symptoms, but 
clinical significance for different types of memory complaints 
are not fully understood. Objectives: The aim of this study 
was to examine whether there are the differences of the clinical 
correlates due to different aspects of memory complaints (i.e. 
prospective memory (PM) versus retrospective memory (RM) 
complaints) in individuals with subjective cognitive decline 
(SCD) and amnestic mild cognitive impairment (aMCI). 
Methods: The study included a total of 194 participants (mean 
age: 69.42 ± 838 years) with SCD (n = 95) and aMCI (n = 99). 
Memory complaints were assessed using the Prospective and 
Retrospective Memory Questionnaire (PRMQ) consisting of 
16 items which describe everyday memory failure of both PM 
and RM. All participants underwent clinical assessment and 
completed detailed neuropsychological tests. Participants were 
divided into more PM complaints (PM > RM) and more RM 
complaints (PM  RM) groups according to the PM and RM 
subscores of PRMQ. Group comparisons between more PM and 
more RM complaints for individual cognitive performances and 
correlation between PM-RM dispcrepancy scores (i.e., PRMQ-
PM minus PRMQ-RM subscores) and cognitive perfomances 
were assessed in total participants and each group. Results: 
Verbal memory performances (Seoul Verbal Learning Test 
[SVLT] delayed recall and recognition) of more RM complaints 
group were worse compared to more PM complaints group in 
the total study participants and in the aMCI group but not in 
SCD group. PM-RM discrepancy scores positively correlated 
with SVLT immediate recall, delayed recall and recognition 
in the total pariticipants and in the aMCI group. Conclusions: 
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RM complaints among subjective memory complaints are 
more associated with decreased verbal memory performance 
in the total group and aMCI group, but no association was 
found in SCD subjects. These results could provide diagnostic 
approaches for the clinical evaluation of memory complaints in 
individuals with MCI.

L P 1 3 :  P R E D I C T I V E  M O D E L  I N C O R P O R A T I N G 
POLYGENIC RISK SCORE FOR ALZHEIMER’S DISEASE 
PREDICTS MMSE DECLINE IN APOE4 CARRIERS 
AND NONCARRIERS. A. Moore1, J. Cara1, A. Torkamani2,  
L. Schneider3, J. Collens1  ((1) Vivid Genomics - San Diego, USA; 
(2) Scripps Research Translational Institute - La Jolla, USA; (3) Keck 
School Of Medicine Of The University Of Southern California - Los 
Angeles, USA)

Backgrounds: Heterogeneity in the progression of cognitive 
impairment, which is common in sporadic Alzheimer’s 
disease (AD) trials, is especially challenging to predict in pre-
symptomatic populations, and has a negative impact on clinical 
trial power. AD is highly heritable, and this heritability extends 
beyond the APOE genotype, with multiple common genetic 
variants identified in large genome wide association studies 
(GWAS) comparing AD dementia cases with older normal 
controls. Incorporating APOE has improved models predicting 
cognitive decline; incorporating additional common genetic 
variants into models has the potential to further improve the 
prediction of disease progression. Objective: A major factor 
limiting the detection of drug response in AD clinical trials is 
the significant heterogeneity in the progression of cognitive 
impairment associated with AD, and the identification of 
individuals who are at early or pre-symptomatic stages of 
disease and who will progress over the duration of a clinical 
trial. Specifically, prescreening or identifying individuals who 
are non-decliners before testing for Amyloid status will increase 
the statistical power of AD clinical trials and may identify high-
risk progressors, thus accelerating recruitment and time to 
efficacy readout. Including polygenic risk scores (PRS), among 
other factors, may increase accuracy over traditional methods to 
predict cognitive decline in individuals at risk for AD. Here we 
present validation data comparing prediction for decline among 
APOE4 carriers and non-carriers within a population relevant 
for Alzheimer’s clinical trials and identify APOE4 non-carriers 
of equivalent risk to carriers who historically would have been 
excluded from pre-symptomatic studies. Methods: A PRS 
was calculated using genome-wide association study (GWAS) 
summary statistics for clinical AD diagnosis (Jansen et al, 2019; 
N=455,258). PRS derived from this GWAS study were computed 
for participants drawn from two aging studies, the National 
Alzheimer’s Coordinating Center (NACC) and the Alzheimer’s 
Disease Neuroimaging Initiative (ADNI). All non-APOE SNPs 
(<1Mb) that were significant at the p=0.5 level in the parent 
GWAS study were included in the respective PRS calculation. 
Logistic regression models assessed the association between 
PRS and Mini Mental State Exam (MMSE) decline covarying 
for age, sex, education, APOE-ε4, and baseline MMSE score. 
Age and sex interactions with PRS were also assessed. Results: 
Participants in the training and test set showed similar baseline 
ages, years of education and baseline MMSE scores in the whole 
sample and after stratification by APOE4 carrier status. The 
test cohort had a lower percentage of females compared to the 
training set (training, 52% female; testing, 43% female). The PRS 
model was a significant predictor of MMSE decline (p=8x10-

5), as well as in APOE4 carrier and noncarrier populations 
(carriers p<0.001; noncarriers p=0.02). The PRS model showed 
the highest classification accuracy in APOE4 noncarriers in 
both the training and test sets (81% and 80%, respectively). 
Compared to a base model for MMSE decline, which included 
age, sex, and education as predictors, the PRS model increased 
the area under the receiver-operator curve by 2% in the test 
cohort (base model, AUC=0.83; PRS model, AUC=0.85). The 
sample was narrowed to participants with a baseline MMSE of 
30-25 to represent early phase of disease, and in the overall test 
sample the PRS model showed a 3% increase in area under the 
receiver-operator curve compared to the base model described 
above which did not consider genetics (base model, AUC=0.77; 
PRS model, AUC=0.80). Importantly, we were able to identify 
25% of APOE4 non-carrierswith equivalent risk to APOE4 
carriers. There were no age or sex interactions with the PRS on 
MMSE decline. Conclusion: The proposed model including PRS 
explains heterogeneity in cognitive decline above and beyond 
the APOE4 allele, as APOE and it’s surrounding region were 
excluded from the computation of the PRS. PRS models appear 
to have predictive power in the early stages of cognitive decline 
(baseline MMSE 30-25). Utilization of additional genomic 
factors beyond APOE in PRS models could enhance clinical trial 
recruitment and stratification strategies for trial analyses, such 
that APOE4 carriers are selected for probable cognitive decline, 
in addition to APOE3 carriers that are also high on polygenic 
risk.

Theme 8:  HEALTH ECONOMICS AND 
CLINICAL TRIALS  

P069: MORTALITY RISK AND USE OF LONG-TERM 
CUSTODIAL CARE FOR PATIENTS WITH DEMENTIA 
AND PSYCHOSIS VERSUS PATIENTS WITH DEMENTIA 
ONLY: A LONGITUDINAL, MATCHED COHORT 
ANALYSIS OF MEDICARE CLAIMS DATA. N. Rashid1,  
J. Wetmore2,3, M. Irfan4, V. Abler1 ((1) ACADIA Pharmaceuticals, 
Inc. - San Diego, USA; (2) Chronic Disease Research Group 
- Minneapolis, USA; (3) Hennepin County Medical Center - 
Minneapolis, USA; (4) University Of Minnesota And Veterans 
Affairs Medical Center - Minneapolis, USA)

Background: Neuropsychiatric symptoms (NPS) are 
common in patients with dementia: 79% of patients in the 
long-term care setting and 97% in the community setting have 
1 or more NPS (1, 2). Psychosis, characterized by hallucinations 
and delusions, is one type of NPS that occurs commonly in 
patients with dementia (2, 3). Dementia-related psychosis is 
associated with a higher risk of cognitive and functional decline, 
institutionalization, and death (3, 4) and therefore can have 
a negative impact on patients, caregivers, and the healthcare 
system. Data on the patient journey and the long-term outcomes 
of patients with dementia who experience psychosis can provide 
valuable information to optimize care. Objective: To evaluate 
an association between mortality risk and the use of long-term 
custodial care in patients with dementia and psychosis versus 
patients with dementia only. Methods: This retrospective cohort 
study used a 20% Medicare random claims dataset from 2008–
2016 to identify patients with dementia who had 1 dementia 
diagnosis code plus a prescription for dementia-related 
medications, or at least 2 dementia diagnosis codes at least 30 
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days apart. Further, patients with dementia-related psychosis 
were categorized as incident psychosis patients if they had 1 
psychosis diagnosis code plus an antipsychotic prescription or 
2 psychosis diagnosis codes at least 30 days apart. Patients with 
dementia-related psychosis were matched to dementia-only 
patients by age, sex, race, select comorbidities, and dementia 
index year. Patients were followed until death, admission to 
custodial care, the end of eligibility, or the end of the study 
period, whichever came first. A cox proportional hazards model 
was used to assess the association of mortality and the use of 
custodial care. Results: This study identified 256,408 patients 
with dementia: of these, 49,509 patients (19.3%) developed 
dementia-related psychosis and 206,899 (80.7%) did not. Patients 
with dementia-related psychosis were more likely to be female 
(71.0% versus 68.3%) and white (85.7% versus 82.0%), and 
had fewer comorbid medical conditions than patients with 
dementia only. Within 2 years of developing dementia-related 
psychosis, 52.0% of patients died and 16.1% entered custodial 
care; corresponding percentages for patients with dementia 
only were 30.0% and 8.4%, respectively. In the matched cohort, 
dementia-related psychosis was associated with a greater risk 
of death (HR 2.06; 95% CI, 2.02-2.10; P<0.0001) and the need for 
custodial care (HR 2.36; 95% CI, 2.29-2.44; P<0.0001) compared 
with dementia alone. Conclusion: Dementia-related psychosis 
was associated with a 2-fold increase in the risk of death and 
a nearly 2.5-fold increase in the risk of the need for long-term 
custodial care compared with dementia alone. Although 
causality cannot be determined from this claims-based analysis, 
this work is the first to our knowledge to quantify these risks 
using a large, nationally representative administrative database 
and adds to the body of literature demonstrating worse 
outcomes in patients with dementia-related psychosis than in 
patients with dementia alone. References: 1. Margallo-Lana 
M, et al. Int J Geriatr Psychiatry. 2001;16:39-44; 2. Jellinger KA. 
J Cell Mol Med. 2012;16:995-1012; 3. Peters ME, et al. Am J 
Psychiatry. 2015;172:460-465; 4. Scarmeas N, et al. Arch Neurol. 
2005;62:1601-1608.

P070: ESTIMATING PROGRESSION RATES ACROSS 
THE SPECTRUM OF ALZHEIMER’S DISEASE FOR 
AMYLOID POSITIVE INDIVIDUALS USING NATIONAL 
ALZHEIMER’S COORDINATING CENTER DATA.  
M. Potashman 1,  M. Buessing 2,  M. Levitchi  Benea 1,  
J. Cummings3,4, S. Borson5, P. Pemberton Ross6, A.J. Epstein2  
((1) Biogen - Cambridge, USA; (2) Medicus Economics - Boston, 
USA; (3) Chambers-Grundy Center For Transformative Neuroscience 
Unlv - Las Vegas, USA; (4) Cleveland Clinic Lou Ruvo Center for 
Brain Health - Las Vegas, USA; (5) University Of Washington - 
Seattle (United States), 6Biogen - Baar, Switzerland) 

Background: Alzheimer’s disease (AD) encompasses a 
continuum ranging from cognitively normal individuals with 
biomarker evidence of AD pathology to individuals with severe 
AD dementia. Older models of disease progression based solely 
on cognitive and functional status can now be revised with the 
addition of biomarker data. Biomarker-informed models will 
aid in health care system planning and are critical to clinical 
trial design. Although there are several published estimates for 
AD progression rates, these “transition probabilities” may not 
accurately reflect the experience of individuals with biomarker-
confirmed amyloid beta pathology (Aβ+). Objectives: Here 
we use the National Alzheimer’s Coordinating Center (NACC) 
data set to estimate annual progression rates across the entire 

AD continuum in individuals confirmed as Aβ+. Progression 
rates are summarized as transition probabilities to support 
their use in predictive disease modeling. Methods: Patient-
level longitudinal data from the NACC were used to estimate 
progression rates for Aβ+ individuals. The individual was 
considered Aβ+ using a “broad” definition, e.g., if any of the 
following were present within 10 years of the first study visit: 
abnormal amyloid PET scan, abnormal CSF Aβ, or autopsy-
confirmed Aβ+ (defined using neocortical neuritic plaques 
and Braak staging for neurofibrillary degeneration). Other 
definitions of amyloid positivity were explored in sensitivity 
analyses to understand how they may impact the progression 
of disease. Progression—measured as transition probabilities 
between 5 clinically defined stages (asymptomatic, mild 
cognitive impairment due to AD [MCI-AD], mild AD, moderate 
AD, severe AD), demarcated by published Clinical Dementia 
Rating Sum of Boxes score ranges, and death—was assessed 
in «incident» patients who recently entered the stage (N = 
4395). This criterion was applied to ensure that the full time 
in a disease stage could be captured, to lessen the influence 
of system variations due to diagnostic timing. Transition 
probabilities were generated from multinomial logit regression 
models that predicted an individual’s health state at the current 
visit as a function of the health state at the previous visit and 
adjusted for 5 clinical variables: time between initial and follow-
up visits, patient age, sex, years of education, and concomitant 
medications. Results: Annual transition probabilities to more 
severe stages for surviving patients with known amyloid status 
were 41% for transitioning from asymptomatic to MCI-AD, 
22% for MCI-AD to mild AD or worse, 36% for mild AD to 
moderate AD or worse, and 29% for moderate AD to severe AD. 
Transition probabilities to less severe stages were also estimated 
and were: 5% for reversion from MCI-AD to asymptomatic, 
3% for mild AD to MCI-AD, 2% for moderate AD to mild 
AD, and 1% for severe AD to moderate AD. Conclusion: The 
likelihood of transitioning between stages of disease informs our 
understanding of progression along the AD continuum. These 
estimates can aid in trial design, care planning, and clinical and 
economic benefit assessments of AD interventions that reduce 
progression rates. Examining the entire continuum in 1 data 
set produces methodologically consistent estimates across the 
disease spectrum. A small but significant number of transitions 
to less-severe stages were observed in Aβ+ patients. These 
transition probabilities, including the observed low reversion 
rate, should be further tested in clinical settings.

P071: COMPARATIVE EFFICACY, SAFETY, TOLERABILITY, 
AND EFFECTIVENESS OF ANTIPSYCHOTICS IN THE 
TREATMENT OF DEMENTIA RELATED PSYCHOSIS 
(DRP): A SYSTEMATIC LITERATURE REVIEW. I. Yunusa1, 
N. Rashid2, S. Chaugule1, V. Abler2, K. Rajagopalan1 ((1) An-L-It-
Iks, Inc - Boston, USA; (2) Acadia Pharmaceuticals, Inc - San Diego, 
USA)

Background: Patients with dementia often experience 
neuropsychiatric symptoms (NPS) such as hallucinations and 
delusions, which is a characteristic hallmark of dementia-related 
psychosis (DRP). Currently, there is no FDA approved DRP 
treatment, however, antipsychotics (AP) are used to treat the 
symptoms. AP medications, specifically atypical antipsychotics 
(AAPs), have significant safety risks, including a boxed warning 
about increased risk of mortality among elderly dementia 
patients. While a 2019 systematic review of double-blind 
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randomized clinical trials (RCTs) of AAPs suggests that no 
single agent has a favorable trade-off between efficacy and 
safety in treating DRP patients (Yunusa et al, 2019), a more 
recent systematic review based on RCTs, case-control and cohort 
studies for several classes of drugs including APs suggests 
that APs may carry significant risk of stroke, falls, fractures, 
and mortality (Watt et al, 2020).  However, no studies have 
comprehensively evaluated the comparative effects of APs on 
NPS, safety, tolerability, and effectiveness in DRP patients from 
blinded controlled trials, open-label trials, and observational 
studies. Objective: To systematically review the literature 
and evaluate the comparative efficacy, safety, tolerability, 
and effectiveness of APs for the treatment of DRP. Methods: 
We used the preferred reporting items for systematic reviews 
and meta-analyses guideline to conduct this review. English 
language articles in PubMed/MEDLINE, PsycInfo, EMBASE, 
Cochrane central register of controlled trials, and conference 
proceedings from Jan 2000 – Apr 2020, as well as reference lists 
from selected articles were searched using selected key search 
terms that followed the PICOS framework.  Studies of psychosis 
among dementia patients (age ≥ 40, those living at home or 
nursing home, gender, ethnicity) with Alzheimer’s disease (AD), 
frontotemporal dementia, vascular dementia (VaD), dementia 
with Lewy bodies (DLB), and Parkinson’s disease dementia 
formed the population of interest. Interventions included were 
typical and atypical (AAPs) antipsychotics. Double-blind active-
comparator or placebo-controlled RCTs, open-label trials and 
observational studies were included. AP efficacy was assessed 
as NPS improvements related to hallucinations and delusions, 
measured with scales such as Neuropsychiatric Inventory 
(NPI) and Neuropsychiatric Inventory-Nursing Home version 
(NPI-NH) among others. Additionally, tolerability (i.e, weight 
gain) and safety (i.e, somnolence, extrapyramidal symptoms 
(EPS) including tardive dyskinesia, cognition, cerebrovascular 
events, falls and mortality among others) outcomes were 
also reviewed. AP effectiveness was summarized from all-
cause discontinuations, and discontinuations due to lack of 
efficacy or safety. Results: Of the1277 publications screened, 
198 were selected for full-text review. After full-text review, 61 
publications were selected encompassing a total of 43 blinded 
RCTs (6 are post hoc analyses of RCT), 16 open-label trials, and 
2 observational studies, with a study duration ranging from 
4-52 weeks (average of 12-weeks). Of these, 23 articles were 
from studies in the US and the remaining 38 were multinational 
studies; 32 were conducted in institutionalized settings (e.g., 
Nursing Home (NH) or long-term care facilities) while the 
rest were conducted among community dwelling, outpatient 
settings. Fifty-nine studies included dementia patients mostly 
of AD type and two (2) studies had PD dementia (PDD) related 
psychosis as their primary inclusion criteria. Other dementias 
included in these studies were VaD, DLB, PDD or mixed 
dementia. Of the 49 parallel group studies, 26 were placebo-
controlled studies and 23 had active-controls. Overall, there 
were 31 trials of risperidone, 16 of quetiapine, 15 of olanzapine, 
3 of aripiprazole, and one study each of ziprasidone, tiapride, 
and brexpiprazole. The Cochrane risk of bias assessment 
suggests that 10% of the reviewed articles may have a high bias 
risk for randomization and incomplete outcomes data. The total 
number of patients included in these studies was 15419 (range:5 
to 4499); with a patient mean age of 80 years (range:66-87 years) 
and approximately 67% female. Although the review showed 
that risperidone, olanzapine, quetiapine, and aripiprazole 
demonstrated modest psychotic symptom improvements 

among DRP patients, only risperidone was reported to have 
symptom improvements consistently. Both quetiapine and 
aripiprazole reported mixed results and lower dose olanzapine 
showed greater symptom improvements than higher doses. 
Somnolence was the most reported adverse event (AE) for 
all the major antipsychotics, with weight gain and tardive 
dyskinesia being more commonly reported for olanzapine and 
risperidone, respectively. Other AEs reported for all AAPs were 
falls and EPS, except for brexpiprazole. Studies also show that 
these antipsychotics may be associated with greater cognitive 
declines and potentially increased mortality in patients. 
Compared to placebo, odds of all-cause discontinuations 
were lower with aripiprazole while olanzapine, quetiapine, 
risperidone and brexpiprazole reported no differences.  While 
aripiprazole and olanzapine had lower discontinuation odds 
due to lack of efficacy, olanzapine had higher discontinuation 
odds due to lack of safety. Conclusions: This systematic 
literature review suggests that currently used AAPs may 
confer only marginal benefits in treating hallucinations 
and delusions while carrying a high risk of significant AEs, 
accelerated cognitive decline and potentially higher mortality 
among DRP patients. These results underscore the need for new 
treatment options with a favorable benefit-risk profile for the 
treatment of DRP. References: Yunusa I, Alsumali A, Garba AE, 
Regestein QR, Eguale T. Assessment of Reported Comparative 
Effectiveness and Safety of Atypical Antipsychotics in 
the Treatment of Behavioral and Psychological Symptoms 
of Dementia: A Network Meta-analysis. JAMA Netw Open. 
2019;2(3):e190828. Published 2019 Mar 1. doi:10.1001/
jamanetworkopen.2019.082; Watt JA, Goodarzi Z, Veroniki AA, 
et al. Safety of pharmacologic interventions for neuropsychiatric 
symptoms in dementia: a systematic review and network meta-
analysis. BMC Geriatr. 2020;20(1):212. Published 2020 Jun 16. 
doi:10.1186/s12877-020-01607-7.

P 0 7 2 :  C A R E G I V E R  P E R S P E C T I V E S  O N  T H E 
B U R D E N  A N D  I M P A C T  O F  A G I T A T I O N  I N 
CARING FOR LOVED ONES WITH DEMENTIA/
A L Z H E I M E R ’ S  D I S E A S E :  A  C O L L A B O R A T I O N 
W I T H  U S A G A I N S T A L Z H E I M E R ’ S  A - L I S T ® .  
M. Sanon Aigbogun 1,  M.  Clout ier 2,  E .  Serra 2,  T . 
Frangiosa3, V. Biggar3, R. Baker1, M. Michael4, H. Gandhi1,  
M. Gauthier-Loiselle2 ((1) Otsuka Pharmaceutical Development & 
Commercialization, Inc. - Princeton, USA; (2) Analysis Group, Inc. 
- Montreal, Canada; (3) Usagainst Alzheimer’s - Washington, USA;  
(4) Otsuka America Pharmaceutical, Inc. - Princeton, USA)

Introduction: Agitation in Alzheimer’s disease (AD)/
dementia, a commonly occurring and distressing symptom, 
is associated with rapid decline in cognitive functioning and 
higher healthcare resource use.  While family caregivers are 
typically the primary caretakers of individuals with dementia, 
little data is published on the impact of agitation symptoms 
on caregiver quality of life and burden. Objectives:  This 
study aims to assess the impact of agitation on caregiver 
outcomes, including treatment satisfaction, burden, and work 
productivity impairment among those who have cared or 
are currently caring for individuals with dementia/AD in 
the United States. Methods: A cross-sectional survey study 
was implemented in two phases: 1) in-depth, semi-structured 
telephone interviews to ensure survey questions capture self-
reported disease characteristics and caregiving burden in the 
target population and 2) with UsAgainstAlzheimer’s, the final 
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survey was administered to members of the A-LIST® online 
to caregivers (current and former) of individuals with AD 
between April 2, 2020 and April 27, 2020. Caregivers were 
included in the study if they were aged 18 and older, had been 
caring for at least one month for an individual with dementia/
AD, and were able to indicate whether or not the individual 
under their care has/had experienced symptoms of agitation.  
Caregivers were asked to report on their own demographic 
characteristics, physical and mental health, health resource 
utilization, caregiver burden (measured using the short form 
of Burden Scale for Family Caregivers, BSFC),  employment 
status, work productivity impairment, and the availability of 
additional supports as well as agitation symptoms and therapies 
of the care recipient.  Descriptive analyses were conducted 
and summarized separately for caregivers of individuals with 
and without agitation. Results: A total of 395 caregivers were 
eligible and completed the survey. The majority of caregivers 
were 55 and older (90.1%).  Females constituted 73.9% of 
caregivers in this sample.  Sleep disturbances (42.0%), anxiety 
(41.5%) and depression (34.9%) were the three most commonly 
reported caregiver comorbidities overall.  The majority of care 
recipients were aged 70 years or older (85.3 %), female (62.8%) 
and white (93.9%). Dementia due to AD was reported by 
72.7% of caregivers.  Among caregivers who reported agitation 
symptoms for care recipients (N=297, 75.2%), resisting care was 
the most frequently reported symptom (69.4%) followed by 
pacing, rocking or restlessness (54.9%) and cursing or shouting 
(45.8%).   More than two-thirds of caregivers of individuals 
with agitation reported that their care recipient received a 
treatment (either pharmacologic and non-pharmacologic) to 
manage agitation symptoms, and 40.3% reported no or limited 
improvements for agitation symptoms due to treatment.  Less 
than half of caregivers were satisfied with treatments for 
agitation symptoms (44.3%).  Among those who were not 
satisfied, the primary reason for dissatisfaction was a lack of 
change/worsening of behavioral symptoms (48.1%).  Among 
both caregivers of individuals with and without agitation, 
the majority (84.6%) had been providing care for 3 or more 
years.  Personal assistance was the most frequently reported 
type of support caregivers provided to their care recipient 
(98.7% caregivers of individuals with agitation and 92.9% of 
those of individuals with no agitation).  A higher proportion 
of caregivers of individuals with agitation reported providing 
support with activities of daily living (86.5%) in comparison 
to those without agitation (73.5%). Caregivers of individuals 
with agitation reported higher mean levels of burden (BSFC-s 
score: 18.5), than those without agitation (BSFC-s score:14.6).  
Approximately 70.4% of caregivers of individuals with agitation 
symptoms reported having severe to very severe burden 
(BSFC-s greater than or equal to 15) compared to 56.1% of those 
caring for a patient with no agitation.  A higher percentage of 
caregivers of individuals with agitation symptoms reported 
making job-related decisions due to caregiving (51.9%) 
compared to those without agitation (39.8%). Among current 
caregivers (N=226, 57.2%), higher levels of work productivity 
impairment were also reported among caregivers of individuals 
with agitation (35.7%) versus without agitation (24.2%). 
Conclusion:  The results of this study indicate that there is 
a substantial burden experienced by caregivers including 
negative impacts on their own health outcomes, especially when 
symptoms of agitation are present These findings underscore 
an unmet need for interventions to manage agitation symptoms 
that preserve quality of life for patients and caregivers alike.

Theme 9: EPIDEMIOLOGY AND CLINICAL 
TRIALS  

P 0 7 4 :  C O M P A R I N G  A L Z H E I M E R ’ S  D I S E A S E 
(AD) PROGRESSION IN ALZHEIMER’S DISEASE 
NEUROIMAGING INSTITUTE (ADNI) SUBJECTS 
WITH MILD COGNITIVE IMPAIRMENT (MCI) TO 
PROGRESSION OBSERVED IN THE SCARLET ROAD 
CLINICAL TRIAL. S. Yiu1, F. Model2, L. Butler2, C. Gower-
Page1, X. Teitsma2, P. Delmar2 ((1) Roche Products Limited - 
Welwyn Garden City, United Kingdom; (2) F. Hoffmann-La Roche 
Ltd - Basel, Switzerland)

Background: Alzheimer’s Disease Neuroimaging Institute 
(ADNI) is a longitudinal multicenter study designed to develop 
clinical, imaging, biologic, and genetic biomarkers that will 
enable earlier identification and monitoring of people across 
the Alzheimer’s disease (AD) continuum (1). It has been an 
invaluable resource which has been used extensively, alongside 
other data sources, to guide the design of a large number 
of clinical trials. In addition, it is of growing interest to the 
AD clinical trial research community to better understand 
whether data collected from observational research cohorts, 
like ADNI, can be used to contextualize or serve as an external 
comparator for clinical trial data. Important differences exist 
between a research cohort and clinical trial populations that 
could affect these parameters. There is currently limited 
published literature that formally compare ADNI and clinical 
trial populations. Objectives: We aimed to quantitatively 
compare disease progression in subjects with MCI from ADNI, 
with progression in subjects with prodromal AD in the placebo 
arm of the Phase III Scarlet RoAD (SR; NCT01224106) trial 
(2). Methods: We used subject-level data from 266 amyloid 
beta-positive subjects with prodromal AD from the SR placebo 
arm and compared four different approaches of creating an 
external comparator from 915 ADNI subjects with MCI. These 
approaches consisted of: 1) complete-case analysis (CCA, i.e. no 
imputation); 2) mixed-model for repeated measures (MMRM) 
to impute missing outcome data; 3) CCA with propensity score 
(PS) weighting using baseline characteristics; and 4) MMRM to 
impute missing outcome data with PS weighting. The clinical 
outcomes of interest: change from baseline at year 1 and 2 of 
follow-up in Clinical Dementia Rating Scale – Sum of Boxes 
(CDR-SB), Alzheimer Disease Assessment Scale-Cognition 
(ADAS-Cog13) and Mini Mental State Exam (MMSE) scores, 
were then compared between ADNI and the SR placebo arm. 
Results: The simple filtering approach without the application 
of PS weighting (i.e., Approaches 1 and 2) resulted in a subset 
of ADNI subjects that did not resemble the SR placebo arm in 
terms of baseline characteristic distributions. Consequently, 
these approaches had the poorest performance in terms of 
replicating the decline observed in SR for all clinical outcomes. 
While Approach 3 was able to create a subset of ADNI subjects 
who had similar baseline characteristic distributions to those in 
SR, the approach of excluding subjects with missing outcome 
data led to study subjects who, during follow-up, were not 
representative of the target population at baseline. Therefore, 
Approach 3 only offered a slight improvement over Approaches 
1 and 2. In contrast Approach 4, which alleviates the limitation 
of Approach 3 by imputing missing outcomes, provided the 
best match between the ADNI data and the decline observed in 
the SR placebo group for all clinical outcomes. Conclusion: Our 
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results demonstrate that the publicly available ADNI data, if 
used carefully, can adequately represent the disease progression 
trajectory of subjects with prodromal AD in the SR placebo arm. 
Further research is needed to confirm whether these results 
apply to other clinical trials, and other disease stages. While 
these results are encouraging, there are important differences 
between research cohort and clinical trial settings (e.g., different 
baseline characteristic distributions, visit schedules, patterns 
of attrition, and types and amount of missing data across the 
studies) that need to be carefully evaluated when considering 
using a research cohort to inform study design, or to replace 
or augment a placebo arm. References: 1. http://adni.loni.usc.
edu/. 2. Ostrowitzki et al. Alzheimers Res Ther. 2017;9:95.

LP14: ALZHEIMER’S ASSOCIATION INTERNATIONAL 
COHORT STUDY OF CHRONIC NEUROPSYCHIATRIC 
SEQUELAE OF SARS-COV-2 (CNS-SARS-COV-2) .  
G. De Erausquin1, H.M. Snyder2, M.C. Carrillo2, A. Hosseini3, 
T.S. Brugha3, S. Seshadri4, A.A. Cns Sars-Cov-2 Consortium5  
( (1)  The  Glenn Biggs  Inst i tute  For  Alzheimer’s  And 
Neurodegenerative Diseases, Uthsa, USA; (2) Alzheimer’s Association 
- Chicago, USA; (3) University Of Leicester - Leicester, USA;  
(4) The Glenn Biggs Institute For Alzheimer’s And Neurodegenerative 
Diseases, Uthsa - San Antonio, USA; (5) On Behalf Of The Alz Cns 
Sars-Cov-2 Consortium - Chicago, USA)

The Scientific leaders, including the Alzheimer’s Association 
and representatives from more than 25 countries, are working 
together with technical guidance from the World Health 
Organization (WHO) to track the long-term impact of SARS-
CoV-2 (also known as novel coronavirus, COVID-19) on the 
sequelae of psychiatric, behavioural and cognition outcomes.  
Although little is known about the long-term consequences 
of SARS-CoV-2 infection, there are several research studies 
to suggest that COVID-19 is associated with neurological 
complications. The downstream impact of COVID-19 on the 
brain is not well understood. There are many unanswered 
questions regarding the long-term consequences of infection.  
To coordinate an increased understanding, we established a 
global consortium to study a longitudinal representative cohort 
of individuals, to characterize neurological and neuropsychiatric 
sequelae from direct viral, immune-, vascular- or accelerated 
neurodegenerative injury to the central nervous system (CNS). 
Through this network of study teams, we propose to haracterize 
the neurobehavioral phenomenology associated with SARS-
CoV-2 in a large, multinational, longitudinal cohort of post 
Covid-19 infection patients following three sampling strategies: 
1. Opportunity sample of patients discharged after hospital 
admission for Covid-19 related symptoms; 2. A stratified 
random sample from Covid-19 testing registries (including 
asymptomatic and negative participants) 3. Ascertaining Covid-
19 exposure (based on symptom recall, antigen and antibody 
test) status in ongoing longitudinal, community-based cohort 
studies that are already collecting biosamples, cognitive, 
behavioral and neuroimaging data. In all samples, we will 
obtain core data within 6 months of discharge or testing. Core 
characterization will include interviews with the Schedules of 
Clinical Assessment in Neuropsychiatry (SCAN), neurological 
exams, emotional reactivity scales and a neurocognitive 
assessment.  When feasible, we will also collect neuroimaging, 
blood, CSF, saliva biosamples and genetic data. Longitudinal 
follow up will be conducted at 9 and 18 months of the initial 
evaluation. A mHealth keeping-in-toch process will be set up 

to minimize attrition rates. The population cohorts provide a 
large, unbiased, normative and validation sample, albeit with 
more heterogenous outcome ascertainment. They also permit 
examination of pre- and post-COVID trends in symptoms and 
biomarkers. The international scope permits examination of 
interaction with environmental, social, behavioral and health 
system factors. We will also collect genome-wide genotypes 
from our cohort individuals to address the role of ancestry 
and genetic variation on susceptibility to neuropsychiatric 
sequelae. High rates of mutation in Covid-19 strongly suggest 
that viral infectivity, including neurotropism, may not be 
uniform across countries impacted. Our consortium is in a 
unique position to address the interaction between genetics 
(including ancestral DNA), and viral strain variation on CNS 
sequelae of SARS-CoV-2. ALZ CNS SARS-CoV-2 Consortium 
includes the authors as well as the following teams:  Prof. 
Ignacio Brusco; Dr. Claudia Perandones; Dean Rudy Grether; 
Hernán Zamponi; Dr. Perminder Sachdev; Prof. Kaarin Anstey; 
Dr. Reinhold Schmidt; Prof. Guillermo Rivera; Dr. Ricardo 
Nitrini; Dr. Carmela Tartaglia; Dr. Tomas Paus; Prof. Juan 
Matias Santos; Dr. Agustin Ibanez; Dr. Andrea Slachevsky; Dr. 
Cecilia Albala; Dr. Ramiro Javier Zepeda Iriarte; Dr. Catterina 
Ferreccio; Dr. Pablo Toro; Prof. Huang Yueqin; Prof. Diana 
Lucia Matallana; Dr. Francisco Lopera Restrepo; Dr. Antonio 
Caballero; Prof. Ole Mors; Prof. Per Fink; Dr. Daisy Acosta; 
Prof. Terry Brugha; Prof. Elizabeta Mukaetova; Prof. Golo 
Kronenberg; Dr. Zoe Morgan; Prof. Nandini Chakraborty; Dr. 
Paul Edison; Prof. Rachel Jenkins; Dr. Mohammad Zia Katshu; 
Dr. Akram Hosseini; Prof. Ekkehart Staufenberg; Prof. Carol 
Brayne; Prof. Mika Kivimaki; Dr. Solomon Teferra Abebe; Dr. 
Veikko Salomaa; Dr. Archana Singh-Manoux; Dr. Karen Ritchie; 
Dr. Carole Dufoil; Dr. Isabelle Pellegrin; Dr. Stephani Debette; 
Dr. Alfredo Ramirez; Dr. Hans Grabe; Dr. Michael Wagner; 
Dr. Monique Breteler; Prof. Venos Mavreas; Pascal Felix; Dr. 
Heike Hesse; Dr. Vilmundur Gudnason; Prof. Rajesh Sagar; 
Prof. Vasantha Padma; Prof. Kameshwar Prasad; Dr. Abdul 
Majid; Prof. Vijayalakshmi Ravindranath; Dr. Rajesh Raman; Dr. 
Murali Krishna; Dr. Weinstein Galit; Prof. Charles Newton; Dr. 
Ana Luisa Sosa-Ortiz; Dr. Fokko Nienhuis; Dr. Sebastian Köhler; 
Dr. Charlotte Teunissen; Dr. Mohammad Arfan Ikram; Dr. 
Hieab Adams; Dr. M.I. Mirjam Geerlings; Prof. Rufus Olusola 
Akinyemi; Dr. Carla Gallo; Dr. Nilton Custodio; Dr. Yuri Cutipe; 
Dr. Jacqueline Dominguez; Dr. Owais Wadoo; Dr. Ian Deary; 
Prof. Dan Stein; Dr. Merce Boada; Prof. Ingmar Skoog; Prof. 
Kaj Blennow; Dr. Krister Hakansson; Kristal Morales Perez; 
Prof. Sylvia Kaaya; Dr. Dickens Akena; Dr. Sriram Iyengar; Dr. 
Andrew Murtishaw; Dr. Daniel Chasman; Dr. David Bennett; 
Dr. Charles DeCarli; Dr. Mary Cushman; Dr. Elizabeth Oelsner; 
Dr. Jennifer Manly; Dr. Joshua Bis; Dr. W.T. Longstreth, Jr.; 
Dr. Bruce Psaty; Prof. Lisa Yanek; Dr. Paul Nyquist; Dr. Hugh 
Henrie; Dr. Sophia Wang; Dr. Hector Gonzales; Dr. Myriam 
Fornage; Dr. Norrina Allen; Dr. Thomas Mosley; Dr. Mary 
Hann; Prof. Timothy Hughes; Dr. Emily Levitan; Dr. Virginia 
Howard; Dr. Sonali Sarkar; Dr. Dallas Anderson; Dr. Mary 
Ganguli; Dr. Timothy Girard; Dr. Mindy Katz; Dr. Richard 
Lipton; Dr. Debby W. Tsuang; Dr. Alberto Salmoiraghi; Dr. Paul 
Mullins; Dr. Giovanni D’Avossa
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Theme 11: NEW THERAPIES AND CLINICAL 
TRIALS

P075:  IMPACT OF PIMAVANSERIN TREATMENT 
O N  M O T O R  F U N C T I O N  I N  P A T I E N T S  W I T H 
NEURODEGENERATIVE DISEASE: RESULTS FROM 3 
CLINICAL STUDIES. D. Weintraub1, E.P. Foff2, C. Ballard3, 
B. Mcevoy2, B. Coate2, G. Demos2, A. Berrio2, B. Abbs2,  
J.M. Youakim2, S. Stankovic2 ((1) Departments Of Psychiatry And 
Neurology, Perelman School Of Medicine At The University Of 
Pennsylvania - Philadelphia, USA; (2) ACADIA Pharmaceuticals, 
Inc - Princeton, USA; (3) University Of Exeter Medical School, Exeter 
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Background: Patients with dementia commonly experience 
hallucinations and delusions, called dementia-related psychosis 
(DRP), but no treatments are approved by the Food and Drug 
Administration for this condition. Commonly-used off-label 
antipsychotics have substantial safety concerns, including 
worsening motor function, and extrapyramidal symptoms 
(EPS), primarily due to brain dopamine receptor antagonism. 
Pimavanserin is a 5-HT2A receptor inverse agonist/antagonist 
without appreciable dopaminergic activity in vitro and 
is currently approved to treat hallucinations and delusions 
associated with Parkinson’s disease psychosis (PDP). In clinical 
studies of patients with PDP, pimavanserin did not show an 
impact on motor dysfunction. Objectives: Evaluate changes in 
motor function during pimavanserin treatment in patients with 
neuropsychiatric manifestations of neurodegenerative disease. 
Methods: Motor function was evaluated in 3 independent 
studies of patients with neuropsychiatric manifestations of 
neurodegenerative disease (N=626 receiving pimavanserin), 
including patients with DRP (N=562 receiving pimavanserin). 
Treatment-emergent adverse events (TEAEs) related to motor 
function were examined across studies using a Standardized 
Medical Dictionary for Regulatory Activities Query for 
Extrapyramidal syndrome. Motor function was directly 
measured using validated scales. Study 019 (NCT02035553) was 
a phase 2 study in patients with Alzheimer’s disease psychosis 
randomized to receive pimavanserin 34 mg or placebo for 
12 weeks. Motor function was physician assessed using the 
Unified Parkinson’s Disease Rating Scale Part III (UPDRS III) 
administered at baseline and each subsequent visit. HARMONY 
(NCT03325556) was a phase 3 relapse-prevention study in 
patients with dementia-related psychosis. Enrolled patients 
received pimavanserin during a 12-week open-label (OL) 
period. Patients with a sustained psychosis response at weeks 
8 and 12 were randomized to receive pimavanserin or placebo 
in the 26-week double-blind (DB) period. The Extrapyramidal 
Symptom Rating Scale-Abbreviated (ESRS-A) was used to 
monitor for EPS at baseline and week 12 of the OL period 
and at regular intervals throughout the DB period. Change 
from OL baseline was analyzed using descriptive statistics 
and change from DB baseline was analyzed using a mixed 
model repeated measures approach. Study 046 (NCT03575052) 
is an ongoing randomized, DB, phase 3b study of the safety 
of pimavanserin 34 mg for up to 8 weeks in patients with 
neuropsychiatric symptoms (NPS) related to neurodegenerative 
disease. ESRS-A was assessed at baseline and weeks 1, 2, 4, 
6, and 8. Mean change in ESRS-A from baseline to week 8 
was estimated using a mixed-effects model repeated measure 
analysis. Data were available from an interim safety analysis 

including 288 patients. Results: In study 019, the mean 
(standard error [SE]) UPDRS III score at baseline was similar for 
the 74 patients on pimavanserin (12.5 [1.08]) and the 65 patients 
on placebo (11.8 [1.00]). Mean (SE) change from baseline to 
week 12 was similar for the pimavanserin (-1.0 [0.96]) and 
placebo (-0.5 [1.20]) groups. TEAEs related to motor function 
included dyskinesia, musculoskeletal stiffness (1 placebo [1.1%], 
0 pimavanserin, each), tremor (0 placebo, 1 pimavanserin 
[1.1%]), gait disturbance (0 placebo, 2 pimavanserin [2.2%]), 
mobility decreased (3 placebo [3.3%], 2 pimavanserin [2.2%]), 
and restlessness (1 placebo [1.1%], 2 pimavanserin [2.2%]). In 
the HARMONY OL period, the mean ESRS-A score at baseline 
was 6.7 (0.60; N=392); the mean (SE) change from baseline to 
week 12 was minimal (-0.7 [0.17]; n=244) with a trend toward 
improved (rather than worsened) motor function. Motor TEAEs 
were infrequent; psychomotor hyperactivity was reported by 3 
patients (0.8%), parkinsonism was reported by 2 patients (0.5%), 
and akathisia, dysphonia, mobility decreased and tremor were 
reported by 1 patient each (0.3%). During the DB period, there 
were no changes in mean ESRS-A score in pimavanserin-treated 
patients or difference over time for pimavanserin vs placebo. 
For TEAEs, musculoskeletal stiffness and restlessness were 
reported in 1 patient each (1.0%) in the pimavanserin group and 
were not reported in the placebo group; akathisia, dyskinesia, 
dystonia, and tremor were reported in 1 patient (1.0%) each in 
the placebo group and were not reported in the pimavanserin 
group. In the study 046 interim analysis, mean (SE) baseline 
ESRS-A scores were similar for patients randomized to 
pimavanserin (7.9 [1.01]; n=144) or placebo (6.7 [0.88]; n=144). 
Least-squares mean change from baseline to week 8 was similar 
for pimavanserin (-0.3 [0.37]; n=132) and placebo (-0.6 [0.37]; 
n=130). TEAEs related to motor function included propulsive 
gait (1 pimavanserin [0.7%], 0 placebo), muscle rigidity (1 
pimavanserin [0.7%], 0 placebo), tremor (3 pimavanserin 
[2.1%], 1 placebo [0.7%]), akathisia (2 pimavanserin [1.4%], 0 
placebo), and dyskinesia (1 pimavanserin [0.7%], 0 placebo). 
Conclusions: Mean changes in motor function were minimal 
in pimavanserin-treated patients and were similar to placebo 
across three randomized placebo-controlled studies in patients 
with neuropsychiatric manifestations of neurodegenerative 
disease. In pimavanserin-treated patients, TEAEs related to 
motor dysfunction were reported infrequently and at similar 
rates to placebo. Pimavanserin did not have a negative impact 
on motor function in this aggregated dataset of frail, vulnerable 
patients with a range of neurodegenerative diseases.

P076: A PHASE 2A, OPEN-LABEL MULTICENTER STUDY 
TO EVALUATE THE SAFETY AND TOLERABILITY OF 
REPEATED INTRATHECAL ADMINISTRATION OF 
NUROWN® (AUTOLOGOUS MESENCHYMAL STEM 
CELLS SECRETING NEUROTROPHIC FACTORS( IN 
PATIENTS WITH PRODROMAL TO MILD ALZHEIMER’S 
DISEASE. B. Dubois1, R. Kern2, S. Ward2, S. Lindborg2,  
C. Lebovits2, P. Scheltens3 ((1) Salpétrière University Hospital - 
Paris, France; (2) Brainstorm Cell Therapeutics - New York, USA;  
(3) Amsterdam Umc - Amsterdam, Netherlands)

Backgrounds:  Alzheimer’s disease (AD) is the most common 
cause of dementia, affecting up to 50 million people world-
wide. AD is a progressive neurodegenerative brain disorder 
that causes gradually increasing neuronal loss and disruption 
of synaptic function that is essential for cognition and behavior. 
The main pathological mechanisms of AD are neuritic 
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plaques in the brain that contain amyloid beta (Aβ) protein 
(an early event) and neurofibrillary tangles within neurons 
that are composed of phosphorylated tau (p-tau) protein. The 
accumulation of Alzheimer’s specific pathology is accompanied 
by activation of innate immunity, astrocyte dysfunction and 
loss of neurotrophic support (NTFs), as well as oxidative stress 
and mitochondrial dysfunction. Due to the complexity and 
multifactorial pathophysiology of AD, a multi-target approach 
that can attenuate, modify or repair neurodegenerative and 
neuroinflammatory processes is much needed. Brainstorm has 
developed a proprietary process based on autologous bone 
marrow-derived Mesenchymal Stem Cells (MSC), which are 
induced to differentiate into neurotrophic factor (NTF) secreting 
cells, designated as MSC-NTF cells (NurOwn®). NTFs are 
potent survival factors for embryonic, neonatal, and adult 
neurons that have neuroprotective effects against oxidative 
stress and neurotoxic insults and have demonstrated potential 
benefits in preclinical AD models. In addition, MSC-NTF 
cells may modulate aberrant immune activation in AD that 
is known to be associated with disease progression. Thus, 
MSC-NTF cell-based therapy offers a promising therapy by 
simultaneously addressing multiple disease pathways. The 
safety and efficacy of intrathecal administration of MSC-NTF 
cells have been evaluated in 3 clinical trials (phases 1/2, 2a 
and 2) with Amyotrophic Lateral Sclerosis patients (ALS) and 
in a phase 2 trial in progressive MS. Objectives: The Phase 2a, 
open-label, multicenter study is designed to evaluate the safety 
and tolerability of three intrathecal injections of NurOwn® cells, 
administered every two months in patients with prodromal to 
mild AD. Secondary objectives include cognitive and clinical 
outcome measures and changes in the levels of Cerebrospinal 
(CSF) and blood-derived biomarkers, including a focus on 
neurotrophic factors, neurodegenerative, and inflammatory 
biomarkers, as well as Aβ42/40 and phosphorylated tau/
total tau. Methods: The study will include 40 participants 
with prodromal to mild AD, as defined by a clinical diagnosis 
using IWG-2 or NIA-AAA criteria at least 6 months prior 
to enrollment.  Combined with this, patients should have a 
Mini-Mental State Examination of 20-30, inclusive and 
Clinical dementia rating-global score of 0.5 or 1.0; and Aβ42 
concentration of <1000 pg/ml and p-tau >19 pg/ml or ratio of 
p-tau/ Aβ > 0.024 in the CSF.  Eligible subjects will undergo 
a bone marrow aspiration and following a 10-week screening 
period 3 intrathecally of NurOwn® cells will be administered 
at 8-week intervals. A 26-week follow-up period to assess 
safety and clinical disease progression will be conducted. Blood 
and CSF samples will be collected prior to each intrathecal 
administration of NurOwn cells and assessed for levels of 
disease and other relevant biomarkers. Safety will be evaluated 
by the changes in vital signs and physical examination findings, 
hematology, blood chemistry, urinalysis, and changes in 
concomitant medications, as well as deterioration in cognition 
and Columbia Suicide Severity Rating Scale scores. Adverse 
events will be reported and monitored. Efficacy assessments 
will be based cognitive and clinical outcome measures (Clinical 
Dementia Rating Scaled CDR-SB, Free and Cued Selective 
Reminding Test, Neuropsychological Test Battery (NTB) 
and Delis-Kaplan Executive Function System subtests, and 
A-IADL-Q-SV to measure efficacy and safety, as well as MMSE). 
Levels of disease and other relevant biomarkers, such as 
neurotrophic, neurodegenerative and inflammatory factors. In 
addition, markers associated with amyloid deposition, Aβ42 
and Aβ40 ratio, p-tau and total tau,  will be measured from 

the blood and CSF samples. Results:  Study enrollment is 
expected to begin in Q4 2020. Conclusion: This phase 2 open-
label study was designed to provide preliminary clinical and 
biomarker outcomes to understand the safety and efficacy 
of repeated intrathecal dosing of autologous MSC-NTF cells 
in prodromal to mild AD patients, providing data that will 
support the design of a subsequent Phase 3 trial.   Based on 
the documented mechanisms of action of MSC-NTF cells 
(NurOwn®) of enhanced delivery of NTF’s, neuroprotection 
and immunomodulation, this study holds promise to introduce 
a new therapeutic approach that addresses the multiple disease 
pathways in AD.

P077: THE EPIGENETIC BET PROTEIN INHIBITOR 
APABETALONE COUNTERS BRAIN ENDOTHELIAL 
A C T I V A T I O N  A N D  M O N O C Y T E  A D H E S I O N .  
E. Kulikowski1, S. Wasiak1, L. Fu1, E. Daze1, D. Gilham1,  
B. Rakai1, S. Stotz 1, L. Tsujikawa1, C. Sarsons1, D. Studer2,  
K. Rinker2, R. Jahagirdar1, N. Wong1, M. Sweeney1, J. Johansson1 

((1) Resverlogix Corp - Calgary, Canada; (2) University Of Calgary - 
Calgary, Canada)

Background: Peripheral inflammation stimulates brain 
microvascular endothelial cells to secrete apical cytokines that 
promote monocyte recruitment and transmigration across the 
blood brain barrier (BBB), while basolateral cytokine secretion 
causes pro-inflammatory activation of brain-resident cells. 
This increased immune cell activity in the brain can initiate 
or exacerbate neuroinflammation, impairing the integrity of 
the BBB. With aging, tissue nonspecific alkaline phosphatase 
(TNAP; gene symbol ALPL) abundance increases in the 
cerebrovasculature, reducing transcytosis of plasma proteins 
across the BBB. Bromodomain and extraterminal domain (BET) 
proteins are histone and transcription factor acetylation readers 
that activate cytokine-dependent transcription in monocytes 
and endothelial cells in chronic vascular inflammation models. 
Targeting BETs with epigenetic therapies may reduce monocyte 
and brain endothelial activation during neuroinflammation, 
and reduce TNAP associated decreases in plasma protein 
transcytosis during aging. Objectives: To investigate the impact 
of apabetalone, a clinical stage BET inhibitor, on inflammatory 
activation of human brain microvascular endothelial cells 
and monocytes. To assess apabetalone regulation of brain 
microvascular endothelial cell ALPL transcription. Methods: 
Brain microvascular endothelial hCMEC/D3 monolayers, a 
simple BBB model, were grown on plastic or suspended inserts. 
Unstimulated monolayers (treated with solvent alone [DMSO]) 
or monolayers receiving inflammatory stimuli (TNFα+IFNγ) 
were co-treated with apabetalone, the BET protein degrading 
compound MZ-1 or DMSO for 4-24h. Cytokine abundance 
in the apical and basolateral supernatant was measured via 
multiplex ELISAs. Surface cell adhesion protein abundance was 
assessed by FACS on similarly treated primary human brain 
microvascular endothelial cells (HBMVECs) and unstimulated 
THP-1 monocytes treated with apabetalone. Gene expression 
was measured by real time PCR. THP-1 adhesion to HBMVECs 
was measured in laminar flow conditions. Results: hCMEC/
D3 cells grown on suspended filters displayed polarized 
cytokine secretion and low dextran permeability, an indication 
of monolayer impermeability. During TNFα+IFNγ stimulation 
of hCMEC/D3 cells, apabetalone treatment bilaterally reduced 
protein secretion of key proinflammatory cytokines and 
chemokines, including MCP-3, CX3CL1, GM-CSF, MCP-1, IL-6, 
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IL-8, IP-10 and RANTES (-40% to -90%). Transcription of these 
genes was BET-dependent, as BRD2, BRD3 and BRD4 inhibition 
with apabetalone or knockdown with MZ-1 prevented their 
expression. In TNFα+IFNγ stimulated HBMVECs, apabetalone 
reduced the surface abundance of VCAM-1 (-80%) and 
E-selectin (-50%), cell adhesion proteins that are involved 
in monocyte capture and firm adhesion. Consequently, 
apabetalone treatment of cytokine activated HBMVECs 
countered THP-1 adhesion in laminar flow assays. Unstimulated 
THP-1 monocytes treated with apabetalone also had lower 
surface abundance of the MCP-3 and RANTES receptor CCR1, 
the MCP-1 receptor CCR2 and the CX3CL1 receptor CX3CR1, 
which is expected to lower interactions between monocytes 
and endothelial cells. Apabetalone treatment of HBMVECs 
decreased ALPL gene expression in a dose dependent manner 
by up to 70%. Conclusions: Apabetalone decreases endothelial 
chemokine secretion, monocyte chemokine receptor expression 
and endothelium-monocyte adhesion in a BBB model. These 
effects may reduce immune cell transmigration into the brain 
during neurovascular inflammation and neurodegeneration. 
Apabetalone also decreases the expression of ALPL by brain 
endothelial cells, potentially restoring physiological plasma 
protein transcytosis known to decline with aging. The findings 
provide mechanistic insights to the beneficial effects of 
apabetalone on cognition that were recently demonstrated in 
a phase 3 clinical trial (BETonMACE): diabetic coronary artery 
disease patients with a baseline MoCA scores <22 experienced 
a significant 1.8 unit improvement in MoCA scores following 
apabetalone treatment versus placebo (p=0.02).

P078: ACD856, A NOVEL COGNITIVE ENHANCER 
TARGETING NEUROTROPHIN SIGNALING FOR THE 
TREATMENT OF ALZHEIMER’S DISEASE. P. Forsell1,  
G. Nordvall1, M. Halldin1, M. Dahlström1, N. Madjid1,  
M.  Rother 1,  A.  Van Es  Johansson 1,  J .  Lundkvist 1,  
M. Eriksdotter2,3, M. Jönsson1, B. Winblad2,3, J. Sandin1  
((1) Alzecure Pharma Ab - Huddinge, Sweden; (2) Dept Of 
Neurobiology, Care Sciences And Society, Karolinska Institutet - 
Stockholm, Sweden; (3) Dept Geriatric Medicine, Karolinska 
University Hospital - Huddinge, Sweden)

Background: Neurotrophins are growth factors involved in 
key mechanisms for memory formation such as hippocampal 
long-term potentiation, and also in the development and 
survival of neurons. The neurotrophins, including nerve 
growth factor (NGF), brain derived neurotrophic factor 
(BDNF) and neurotrophin (NT) 3 and NT-4/5, bind to the 
tropomyosin-related kinase (Trk) family of receptor tyrosine 
kinases (TrkA, TrkB and TrkC). Neurotrophic signaling, 
and in particular BDNF signaling, plays a pivotal role in 
hippocampal neurogenesis, synaptogenesis and synaptic 
plasticity. Several studies have shown a decrease in BDNF in 
the hippocampus and in CSF in disease states with cognitive 
decline, including Alzheimer’s disease (AD). This suggests that 
decreased BDNF signalling may contribute to the progression 
of hippocampal dysfunction. Clinical studies have shown 
that a polymorphism in the BDNF gene, Val66Met, which 
leads to a reduction of BDNF signaling, affects the anatomy 
of hippocampus and prefrontal cortex in normal individuals. 
It also moderates episodic memory, hippocampal function 
and hippocampal volume in patients with either sporadic 
or familial AD.Moreover, a large body of pathological and 
mechanistic evidence also suggests that loss of NGF signaling 

contributes significantly to the dysfunction of basal forebrain 
cholinergic neurons during the course of AD. Impairments 
in formation and retrieval of episodic memory observed 
in AD patients have been reported to be partly due to this 
cholinergic dysfunction. Thus, existing data strongly support 
and validate the development of stimulators of neurotrophin 
signaling as novel and promising therapeutic strategies for 
AD. ACD856 is a novel in vivo active positive modulator of 
neurotrophin signaling developed by AlzeCure Pharma and 
has demonstrated clear effects on the neurotrophin system in 
different in vitro and in vivo models. Considering the role of 
neurotrophins it may also have an additional upside to achieve 
disease-modifying effects in neurodegenerative disorders like 
AD. Objective: Based on the extensive amount of supporting 
data for the role of neurotrophins in synaptic plasticity and 
cognitive function, the objective of this project is to develop 
ACD856, a positive modulator of neurotrophin signaling, as a 
novel symptomatic therapy for cognitive disorders such as AD. 
Methods: Through a high throughput screen and an extensive 
lead optimization effort, AlzeCure Pharma have identified 
several chemical series as positive modulators of NGF/TrkA- 
and BDNF/TrkB-signaling. Representative compounds in each 
series were characterized in recombinant cell-based assays, 
biochemical assays, native systems and functional assays e.g. 
ERK phosphorylation in primary cortical neurons. Based on 
these results, ACD856 was selected for further investigation 
in different in vivo models, i.e. scopolamine, MK-801 or age 
induced memory impairment in contextual fear conditioning. 
Subsequently, ACD856 was tested in in non-clinical regulatory 
safety studies before proceeding to clinical stage. A clinical 
microdose study was recently conducted with ACD856 in 
healthy volunteers with the primary aim to assess the 
pharmacokinetic properties of the compound in man. Results: 
ACD856 was discovered as a potent enhancer of NGF and 
BDNF signaling through positive modulation of the signaling 
of TrkA and TrkB receptors in recombinant cell lines. The 
modulatory effect of ACD856 was confirmed in in vitro 
experiments showing that the compound was able to increase 
phosphorylation of ERK1/2 in mouse primary cortical neurons 
stimulated with low concentrations of BDNF. ACD856 has been 
tested in vivo and shown consistent effects in preclinical models 
of learning and memory, including reversing scopolamine or 
MK-801 induced memory impairment. Interestingly, ACD856 
also showed additive effects to that of an acetylcholine esterase 
inhibitor. Moreover, in a model of age-induced impairment 
in 18-month-old mice, ACD856 was able to fully reverse the 
cognitive impairment in long-term associative memory. The 
candidate compound also induced an increase of the levels of 
5-HT, noradrenalin and dopamine in the hippocampus, a key 
area involved in cognitive function and which is affected early 
on in Alzheimer’s disease. Results from the non-clinical safety 
studies conducted support further development of ACD856 
for the treatment of AD. The first clinical study with ACD856, 
which was focused on assessing the pharmacokinetic properties 
of the compound in man showed a suitable pharmacokinetic 
profile for further clinical development. Conclusion: ACD856 
is a potent enhancer of NGF and BDNF signaling, systems 
involved in synaptic plasticity and cognitive function. The 
consistent positive preclinical effects of ACD856 on cognition, 
the observation that it acts in an additive manner to 
physostigmine, the effects exerted on neurotransmitters in the 
hippocampus, as well as the scientific evidence supporting a 
key role of neurotrophins in synaptic plasticity and cognitive 
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function, indicate a broad applicability of ACD856 for 
cognitive disorders. Further development is supported by the 
recently conducted clinical microdose study and preparations 
are currently ongoing to initiate further clinical trials, with a 
planned start by the end of 2020.

 
P079: THERAPEUTIC EFFICACY OF A SMALL MOLECULE 
INHIBITOR TARGETING TAU SELF-ASSOCIATION IN 
MOUSE MODELS OF TAUOPATHY. J. Moe1, P. Lopez1,  
H. Jimenez-Bravar2, L. Adrien2, J. Eun2, A. Wolin2, J. Koppel2,  
P. Davies2, E. Davidowitz1 ((1) Oligomerix, Inc. - White Plains, 
USA; (2) The Litwin-Zucker Research Center For The Study Of 
Alzheimer’s Disease, The Feinstein Institute For Medical Research, 
Northwell Health - Manhasset, USA) 

Background: The premise of this program is that tau 
oligomers are the acutely toxic species of tau and that their 
reduction will modify the course of AD. We have shown that 
tau oligomers cause disruption of neuronal signaling and inhibit 
the formation of memory in mice (Fá et al., Sci Rep. 2016 Jan 
20;6:19393), and that certain forms of tau oligomers are toxic 
when applied to cultured neurons (Tian et al., Int J Cell Biol. 
2013;2013:260787). The discovery of small molecule inhibitors 
was performed with assays targeting tau self-association, the 
initial step in the tau aggregation cascade. This program is 
highly differentiated in that it targets full-length, non-mutated 
tau, whereas other tau aggregation inhibitor programs have 
largely focused on inhibiting formation and or dissociating 
large and relatively inert fibrils which could generate toxic 
tau oligomers. Preventive efficacy studies were performed in 
htau (Davidowitz et al., J Alzheimers Dis. 2020, 73:147-161) 
and JNPL3 mice that demonstrated that the lead compound 
reduced self-association of soluble tau and inhibited formation 
of insoluble tau aggregates. Objectives: The overall goal 
of this program is to discover and develop small molecule 
therapeutics targeting tau self-association for the treatment 
of AD and ADRD. Here, we present studies conducted to 
determine the therapeutic efficacy of the lead compound in the 
htau and JNPL3 mouse models of tauopathy. Measurements 
of therapeutic efficacy include reduction of insoluble and 
hyperphosphorylated tau that has already accumulated and 
inhibition of the continued progression of tau pathology, as well 
as amelioration of behavioral deficits. Methods: Therapeutic 
studies were independently performed in male htau and 
female JNPL3 transgenic mice. Mice were aged to 7 months 
(baseline) and treated for 4 months. Each study had 4 groups 
including baseline (n=20), vehicle (n=25), and two treatment 
groups (n=25, each) that were administered 40 or 80 mg/kg 
dose of lead compound formulated in feed. The htau baseline 
group was tested for working memory performance with the 
Barnes maze and the JNPL3 baseline group had open field 
behavior and Rotarod performance testing prior to sacrifice at 7 
months; the vehicle and treatment groups had behavioral testing 
performed at 7 and 12 months. Samples of brain were taken for 
biochemical analysis of levels of tau and phosphorylated tau, 
as well as levels and phosphorylation of insoluble, aggregated 
tau. Immunocytochemical examination was performed with 4 
tau antibodies (MC1, PHF1, CP13 and RZ3), as well as with Iba1 
and GFAP for microgliosis and astrocytosis, respectively, as 
time permitted under restricted access related to the pandemic. 
Results: The behavioral studies were completed; biochemical 
analyses of specimens are in progress and results will be 
presented. Conclusion: The results of the therapeutic studies 

build upon the successful preventive efficacy studies that were 
previously presented and will help in the design of Phase 1b 
clinical studies.

P080: DEVELOPMENT OF A DUAL AΒ-TAU VACCINE FOR 
THE PREVENTION AND TREATMENT OF ALZHEIMER’S 
DISEASE. R. Barbour, F. Bard, A. Elmaarouf, H. Prill,  
K. Thomas, G. Kinney, W. Zago (Prothena Biosciences Inc - South 
San Francisco, USA)

Background: Alzheimer’s disease (AD) is characterized by 
two main pathological hallmarks, amyloid beta (Aβ) plaques 
and neurofibrillary tangles composed of tau proteins. Multiple 
therapeutics targeting Aβ are being developed and one 
such molecule currently under FDA review, aducanumab, 
showed signs of slowing of disease progression in late-stage 
clinical development. Additionally, several therapeutics 
targeting various tau epitopes that aim to inhibit the cell-to-
cell transmission and spread of pathological tau are in earlier 
stages of clinical development. A small number of vaccines 
(active immunization) targeting either Aβ or tau are also being 
evaluated. The vast majority of vaccines and passive therapies 
target only one of the pathological AD features; however, there 
is strong evidence from preclinical models that Aβ and tau may 
act synergistically in the development of disease. Therefore, 
a vaccine concomitantly targeting Aβ and tau may lead to a 
more efficacious therapeutic for the prevention and treatment 
of AD. Objectives: To develop a single-agent, dual-immunogen 
vaccine (active immunization) that targets both Aβ and tau, and 
investigate its ability to induce an optimal immune response to 
both targets in guinea pigs, and to characterize the quality of 
the resultant antibody response in functional assays. Methods: 
A variety of immunogens were developed by combining in 
a single linear immunogen, amino acid sequences of Aβ and 
tau, and cleavage sites for optimal dendritic cell presentation. 
Aβ and tau epitopes were selected based on the ability to raise 
antibodies with potential to clear Aβ plaques, neutralize Aβ 
oligomer activity, and block tau transmission, but unable to 
induce cytotoxic and potentially harmful T-cell responses. 
Guinea pigs were immunized with immunogens and adjuvant 
QS21 intramuscularly. Test bleeds were taken 1 week after each 
injection. Guinea pig serum titer levels were determined against 
soluble and fibrillar Aβ and full-length tau. Sections of fresh 
frozen human AD or control brain sections were stained with 
sera from immunized and control animals. The effect of sera 
on soluble Ab oligomer binding in primary rat hippocampal 
neurons was also assessed. Studies evaluating the potential for 
sera to inhibit oligomeric tau binding to neurons are ongoing. 
Results: A subset of vaccine constructs provided balanced 
immunogenic responses against both Aβ and tau proteins 
and for those, we subsequently demonstrated the presence of 
antibodies able to avidly bind to pathological Aβ plaques and 
tau tangles in Alzheimer’s brain sections at concentrations 
expected to cross the blood-brain barrier in humans. Similarly, 
immunized guinea pig serum inhibited the binding of soluble, 
oligomeric Aβ to rat hippocampal neurons in a concentration 
dependent manner. Conclusion: We developed dual-epitope 
vaccine constructs able to concomitantly raise optimal and 
balanced titers to Aβ and tau in guinea pigs. The antibodies 
generated by the immunizations were immunoreactive with 
both plaques and neurofibrillary tangles in Alzheimer’s brains 
and blocked the binding of Aβ oligomers to neurons. These 
results support the development of a single-agent, dual-
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immunogen vaccine with the ability to target the pathogenic 
forms of both Aβ and tau. This approach may result in a more 
convenient and accessible alternative to antibody infusion 
therapies for the potential prevention and treatment of AD.

P081 :  NOVEL AMYLOID BETA MONOCLONAL 
ANTIBODIES WITH SUPERIOR BINDING PROPERTIES: 
POTENTIAL FOR MORE CONVENIENT DOSING AND 
GREATER PATIENT ACCESS IN ALZHEIMER’S DISEASE. 
M. Skov, R. Barbour, P. Dolan, A. Elmaarouf, E. Goldbach,  
M. Holden, L. Li, T. Nijjar, H. Prill, J. Salmans, K. Thomas, 
S. Tam, C. Tourino, F. Bard, G. Kinney, W. Zago (Prothena 
Biosciences Inc - South San Francisco, USA)

Background: Monoclonal antibodies (mAbs) targeting the 
N-terminus of amyloid beta (Aβ) have been demonstrated 
clinically to reduce amyloid plaque burden and one such 
antibody currently under FDA review, aducanumab, showed 
that significant reduction in plaque burden was associated 
with slowing of cognitive decline in Alzheimer’s disease (AD).  
Preclinical studies have also indicated that N-terminal mAbs 
elicit an antibody-dependent microglial-mediated Aβ-plaque 
clearance and neutralization of soluble toxic Aβ oligomers 
both in vitro and in vivo. It is hypothesized that administration 
of N-terminal Aβ targeting mAbs slows disease progression 
via clearance of Ab plaques and neutralization of soluble Ab 
aggregates in patients with AD. Objectives: Several novel 
humanized N-terminal targeting Aβ (Prothena antibodies, PRO) 
mAbs were generated with greater binding strength (affinity 
and avidity) for pathologic fibrillar Aβ than has been reported 
with current experimental therapies, and with high affinity for 
soluble toxic forms. These PRO mAbs could enable lower and 
more convenient dosing strategies, which will enhance patient 
access. Methods: Antibody binding profiles to aggregated or 
fibrillar Aβ were characterized by ELISA, surface plasmon 
resonance (SPR) and immunohistochemistry (IHC). The ability 
of these mAbs to induce phagocytic plaque clearance was 
quantified in an ex vivo assay using APP/PS1 transgenic (Tg) 
mouse brain sections with exogenous primary mouse microglia 
by immunoassay. Neutralization of Aβ oligomer neuronal 
binding was assessed in rat primary hippocampal cultures. 
Results: Relative to other N-terminal Aβ antibody therapies, 
PRO mAbs exhibited greater apparent affinity for aggregated 
or fibrillar Aβ in competition or standard binding ELISAs. The 
enhanced avidity of PRO mAbs for fibrillar Aβ was confirmed 
by SPR equilibrium binding kinetics, indicating up to 10-fold 
higher avidity than aducanumab due to slower off-rate kinetics 
of PRO mAbs. IHC dose response assessments with PRO mAbs 
on frozen human AD brain sections showed greater apparent 
affinity and plaque area binding than aducanumab, regardless 
of the individual AD donor tissue tested. In an ex vivo activity 
assay, PRO mAbs were shown to significantly facilitate Aβ 
reduction by microglial phagocytosis in APP/PS1 mouse 
tissue and to block soluble Aβ oligomer binding to rat primary 
neurons in a concentration-dependent manner. Conclusions: 
It is anticipated that enhanced Aβ binding properties of PRO 
mAbs will enable evaluation of lower and more convenient 
dosing strategies in the clinic.  These characteristics could 
lead to improved patient access, improved efficacy and/or a 
potential reduction in ARIA.  

P082: GAMMA-SECRETASE MODULATORS SHOW 
SELECTIVITY FOR GAMMA-SECRETASE-MEDIATED 
AMYLOID PRECURSOR PROTEIN INTRAMEMBRANE 
PROCESSING. J. Lundkvist1,2, T. Weber2,3, J. Wanngren2,  
H. Kvartsberg4,5, P. Larssen2,6, D. Wu2,7, D. Oliveira2, J. Sandin1,2, 
H. Zetterberg4,5,8, K. Blennow4,5, G. Nordvall1,2, B. Winblad2, 
E. Portelius4,5, H. Karlström2 ((1) Alzecure Pharma - Stockholm, 
Sweden; (2) Department Of Neurobiology, Care And Society, 
Karolinska Institutet - Solna, Sweden; (3) Aesculap Ag - Tuttlingen, 
Germany; (4) Department Of Psychiatry And Neurochemistry, 
Institute Of Neuroscience And Physiology, The Sahlgrenska 
Academy At The University Of Gothenburg - Gothenburg, Sweden; 
(5) Clinical Neurochemistry Laboratory, Sahlgrenska University 
Hospital - Mölndal, Sweden; (6) Mabtech AB - Stockholm, Sweden; 
(7) Department of Obstetrics and Gynecology, First Affiliated Hospital 
of Nanjing Medical University, Nanjing, Jiangsu - Nanjing, China; 
(8) Department of Neurodegenerative Disease, UCL Institute of 
Neurology - London, United Kingdom)

Background: The process of Aβ amyloidosis plays a pivotal 
role in the onset of Alzheimer’s disease (AD) and starts decades 
prior to symptomatic disease. Data generated in clinical trials 
during the last decade indicate that it is conceivable that an 
Aβ-targeting drug would be most beneficial as a chronic therapy 
initiated during the presymptomatic or preclinical phase, 
i.e., at the earliest stages of Aβ  amyloidosis. Aβ is a family 
of postproteolytical peptides, varying from 30 to 43 amino 
acids in length, and is generated as the result of γ-secretase-
mediated intramembrane proteolysis of the amyloid precursor 
protein, APP.  Aβ42 is particularly prone to aggregate and is 
also the primary Aβ component of amyloid plaques, whereas 
shorter Aβ peptides are less amyloidogenic and have also been 
suggested to inhibit Aβ42 amyloidosis. γ-Secretase modulators 
(GSMs) represent a promising class of Aβ42-lowering anti-
amyloidogenic compounds for the treatment of AD. GSMs 
exhibit several key features that make them suitable for the 
treatment of preclinical Alzheimer: 1) they target amyloidogenic 
Aβ42 production while stimulating the formation of Aβ37 and 
38, and 2) they modulate but do not affect total γ-secretase 
activity, a property that is of central importance from a safety 
perspective. As such, GSMs modulate the formation of secreted 
Aβ, while sparing the γ-secretase-mediated processing event 
resulting in the release of the cytoplasmic APP intracellular 
domain. Objectives: In this study we have asked whether 
GSMs affect the intramembrane processing of E-cadherin, 
EphA4 and EphB2; three reported γ-secretase substrates 
which are implicated in important contexts of cell signaling. 
Methods: Expression constructs encoding N-terminally 
truncated EphA4, EphB2 and E-cadherin were expressed in 
murine blastocyst-derived cells lacking presenilin expression 
(BD8 cells) and in HEK293 cells. Intracellular domain (ICD) 
formation and secretion of Aβ-like peptides were analyzed with 
a reporter gene assay, western blot analysis and by a combined 
immunoprecipitation/mass spectrometric analysis, respectively.  
The γ-secretase dependency of the different reactions studied 
was assessed by rescuing presenilin expression in the blastocyst 
derived cells and by treating the transfectants with the 
γ-secretase inhibitor L685,458. Three structurally distinct GSMs 
were used to explore the impact of GSMs on the intramembrane 
processing of EphA4, EphB2 and E-cadherin. Results: We 
demonstrate that the γ-secretase-dependent generation of 
EphA4 and EphB2 ICDs are unaffected by GSMs. We also find 
that γ-secretase processing of EphA4 and EphB2 results in the 
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release of several but different number and lengths of Aβ-like 
peptides, but that only the production of Aβ-like proteins 
from EphA4 is modulated by GSMs, albeit with an order of 
magnitude lower potency as compared to Aβ modulation. 
Unexpectedly, neither the ICD formation nor the secretion of 
Aβ-like peptides derived from E-cadherin were dependent on 
γ-secretase activity. In addition, GSM treatment did not have 
any effect on the processing of E-cadherin. Conclusion: In 
summary, we have characterized the intramembrane proteolysis 
of EphA4, EphB2 and E-cadherin. Our studies show that 
γ-secretase-mediated intramembrane processing results in the 
production of multiple secreted Aβ-like peptides from EphA4 
and EphB2. We also demonstrate that GSMs developed for 
targeting APP processing and Aβ production show a strong 
selectivity for Aβ modulation, and do not affect γ-secretase-
dependent ICD formation in general and the production of 
Aβ-like peptides from EphA4, EphB2 and E-cadherin to a 
lesser extent. Collectively these results suggest that GSMs are 
selective for γ-secretase-mediated Aβ production and strongly 
support the further development of GSMs as a tolerable, chronic 
Aβ-targeting therapy in early AD.

P083: PREDICTING RESPONSE TO VIRTUAL REALITY 
THERAPY FOR TREATMENT OF BPSD IN ACUTE-CARE 
SETTINGS. L. Appel1, B. Chen2, E. Kisonas3, E. Appel3,  
J. Rosenberg3, C. Smith3 ((1) York University - Toronto, Canada; 
(2) University Of Toronto - Toronto (Canada), 3Uhn - Toronto, 
Canada)

Background: As the Canadian population ages, the 
prevalence of dementia is expected to increase with 
approximately 76,000 new cases being diagnosed annually, and 
upwards of half of these patients will experience behavioural or 
psychiatric symptoms (BPSD) during the course of their illness. 
Currently, recommended first-line interventions for BPSD are 
non-pharmacologic and often require trained personnel and 
structured environments to administer, resulting in difficult 
implementation and a significant cost burden.  While these 
measures are slowly being more broadly adopted in long-
term care facilities, in acute hospital stays, BPSD are largely 
managed through medications such as antipsychotics.  These 
drugs often come with unwanted side effects such as sedation, 
and may increase the frequency of adverse events such as 
delirium or falls and even death.  Despite multiple guidelines 
recommending against the routine use of these drugs for 
treating BPSD, their use remains common and is often governed 
by individual practitioner experience or institutional practices. 
In the past decade, virtual reality (VR) emerged as a promising 
therapy for patients with dementia.  Immersive VR uses a 
head-mounted device (HMD) to deliver three-dimensional 
visuals and sounds to simulate a real-world environment. VR 
offers unique advantages compared to other non-pharmacologic 
therapies for dementia because it requires minimal personnel 
to administer, is easily portable, and can be personalized to 
the patient’s preferences.  A pilot study performed by our 
group demonstrated that the use of VR for dementia patients 
on acute care hospital wards is both feasible and effective.  
Because of the symptomatic and etiologic heterogeneity of 
dementia, predicting response is clinically relevant, but has 
been unsurprisingly challenging.  In this study we explore 
the possibility that patient’s response to VR therapy can be 
predicted based on baseline patient characteristics. Objective: 
To quantify response to VR therapy in dementia patients and 

identify patient characteristics that predict response to VR 
therapy. Methods: As part of an ongoing randomized clinical 
trial examining the efficacy of VR as a treatment for BPSD, 
demographic data for patients (N=24) aged 65 and over with 
a prior diagnosis of dementia that were admitted for an acute 
hospital stay were obtained through a short questionnaire.  
This questionnaire could be completed alone by the patient 
independently or with the assistance of a family member and 
included parameters such as the patient’s living situation, 
functional status and relationship status, and was supplemented 
with data collected from the patient’s EMR. Every 24-72 hours, a 
series of short VR nature scenes, up to 20 minutes in length, was 
administered to patients through a Samsung Oculus Go HMD.  
During the session, any patient vocalizations and gestures were 
transcribed, and patients were given a subjective rating on their 
engagement with the VR experience.  Following the session, 
patients completed a semi-structured interview with a research 
coordinator detailing their experience.  Patient demographics 
were compared to their VR response. Results: Patients living 
with others were more likely (P=0.037) to accept participating 
in VR session compared to those living alone.  For patients 
that engaged in one or more VR sessions, those with normal 
neck mobility were statically more likely (P=0.043) to report 
willingness to participate in future VR sessions compared to 
those with limited neck mobility.  These patients were also 
significantly more likely (P=0.033) to report feeling relaxed 
during VR therapy.  No patient demographic information 
predicted patient’s perception of enjoyment or relaxation when 
engaging with VR.  Dementia severity did not significantly 
correlate to patients’ willingness to participate, perception of 
fun or relaxation, or willingness to engage in future sessions. 
Conclusions: Patients that live with others may be more 
adventurous or socially conditioned to engage with VR therapy.  
Additionally, family members or close friends may encourage 
patients to engage with VR and can be an important motivator 
for patients. Those with limited neck mobility were likely unable 
to derive the full benefit of the VR device, given that they 
are not able to fully manipulate the headset in 3-dimensional 
space.  This was reflected in their poor experience of relaxation, 
and unwillingness to use the device in future sessions.  This 
suggests that patients with limited neck mobility may need 
accommodations to maximize benefit from VR therapy.  Lastly, 
dementia severity did not affect patient experience with VR, an 
encouraging finding that suggests that even patients with severe 
dementia should still be candidates for VR therapy.  Since the 
study is ongoing, and the data in this study is preliminary, more 
parameters may become statistically significant as sample size 
increases. 

P084: ADMINISTERING VIRTUAL REALITY THERAPY 
TO MANAGE BEHAVIOURAL AND PSYCHOLOGICAL 
SYMPTOMS IN PATIENTS WITH DEMENTIA ADMITTED 
TO AN ACUTE-CARE HOSPITAL: RESULTS OF A PILOT 
STUDY. L. Appel1, E. Kisonas2, E. Appe2, D. Bartlett3, J. Klein1, 
J. Rosenberg4, C. Smith4 ((1) York University - Toronto, Canada; 
(2) Uhn - Toronto, Canada; (3) York U - Toronto, Canada; (4) Mgh - 
Toronto, Canada)

Background: Behavioural and Psychological Symptoms of 
Dementia (BPSD) are complex, costly and lead to poor health 
outcomes. For patients admitted to an acute-care inpatient 
unit the prevalence of having associated BPSD is up to 75%, 
with aggression and activity disturbance being the most 
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common. Family caregivers have given rich reports about how 
BPSD may worsen during the acute-care hospital stay. The 
magnitude of BPSD impact on hospital staff is evident from the 
number of physical assaults against care aides. Such workplace 
violence is a widespread problem that many health systems 
have struggled to manage and the need for supports in the 
community are ever increasing. Among current interventions to 
manage BPSD are pharmacological interventions (neuroleptic 
/sedating medications) and application of physical barriers 
and restraints (alarms, locks, Buxton chairs, tethers), both of 
which associated with harmful consequences. As VR technology 
become increasingly accessible and affordable, it provides a 
unique opportunity to expose individuals who are otherwise 
confined indoors (e.g. in hospitals) to a variety of simulated 
natural and social environments that can be both calming 
and engaging (e.g. peaceful beach, sunny autumn forest, live 
music at a restaurant). This novel therapy has been tested 
with various clinical populations including frail older adults, 
and researchers and clinicians are now eager to explore its 
potential to manage BPSD. The hope is that this may prove 
to be a less expensive, more ethically acceptable means of 
engaging and distracting individuals with dementia, without 
the negative side effects associated with current approaches 
(e.g. medication, physical restraints). To date, no evaluations 
of immersive VR-therapy have been reported for patients with 
dementia in acute-care hospitals. Objectives: Determine the 
feasibility (acceptance, comfort, safety) of using immersive 
VR-therapy for people living with dementia (mild, moderate, 
or advanced) during acute-care hospitalization, and explore its 
potential to manage BPSD. Methods: A prospective longitudinal 
pilot-study was conducted at a community teaching hospital 
in Toronto. Ten patients (8 female) over 65 years (average 
age 86.5), with dementia ranging from mild (2), moderate (1) 
and advanced (4), (3 were unspecified) participated in the 
study. The VR therapy intervention consisted of participants 
viewing a sequence of five short 360° video clips (one to three 
minutes each) depicting various nature scenes (rocky lakeshore, 
sunny forest, dense forest, floating icebergs, and sunny beach) 
displayed on Samsung Gear-VR head-mounted-display for 
a maximum of twenty minutes. The mixed-methods study 
included chart review, standardized observations during 
intervention, and pre- and post-intervention semi-structured 
interviews about the VR experience. Results: Presentation of 
BPSD during hospitalization varied greatly, with participants 
displaying differing frequencies of agitation, refusal of medical 
care, wandering, vocalizations, having symptoms of insomnia, 
and requiring additional falls precautions applied by staff. 
Twenty percent of participants displayed violent behaviour, and 
30% required a sitter/Patient Care Assistant/Personal Support 
Worker at the bedside for monitoring purposes. Participants 
also had chemical restraints (40%) or physical restraints 
(30%) administered during their hospital stay. All recruited 
participants completed the study; a total of 18 VR-sessions were 
conducted with an average exposure of 6 minutes per viewing. 
The majority (7) of participants reported that they found the 
headset comfortable, and one found the VR headset too heavy; 
they also mentioned that they would like to own VR at home if 
a lighter model was available. No participants reported feeling 
pressure on their nose from the HMD. Of the 10 participants, 
one experienced negative side effects of self-limiting dizziness 
with mild nausea from the VR session. There was no report of 
interference between the VR equipment and medical devices 
worn by participants (such as hearing aids). During the majority 

of sessions (78%), participants made conversation/vocalizations, 
and while many simply described what they were seeing, one 
expressed interest and desire to engage with their (virtual) 
surroundings. In over half of the VR-therapy sessions (56%), the 
researcher noted the expression of enjoyment by the participant 
during the VR experience, deduced from the participant’s 
active looking around and movements that suggested they 
were interacting with their environment (e.g. reaching out with 
hands or legs, pointing, waving, and wiggling toes), as well as 
from laughter and verbal feedback. In almost two thirds of the 
sessions (61%) the researcher remarked participant relaxation 
from VR, perceived through deep, slow and steady breathing, 
relaxed grip of the caregiver’s hand, and caregivers noting 
that the participant looks relaxed or “calmer than usual”. The 
majority of participants (7) opted for additional VR-therapy 
sessions during their hospital stay. Conclusion: The results of 
this study show that it is feasible and safe to expose older adults 
with various degrees of dementia, admitted to an acute-care 
hospital, to immersive VR-therapy. Patients tolerated the VR 
equipment and content very well, with rare side effects. These 
findings support conducting a large-scale RCT to investigate 
immersive VR therapy as a non-pharmacological intervention to 
manage BPSD in acute-care hospitals.

P085: INTRODUCING VIRTUAL REALITY THERAPY 
FOR INPATIENTS WITH DEMENTIA ADMITTED TO AN 
ACUTE-CARE HOSPITAL: LEARNINGS FROM A PILOT 
TO PAVE THE WAY TO A RANDOMIZED CONTROLLED 
TRIAL. L. Appel1, E. Kisonas2, E. Appel2, J. Klein3, D. Bartlett3, 
J. Rosenberg4, C. Smith4 ((1) York University - Toronto, Canada; 
(2) Uhn - Toronto, Canada; (3) York U - Toronto, Canada; (4) Mgh - 
Toronto, Canada)

Background: As Virtual Reality (VR) technology becomes 
increasingly accessible and affordable there is growing 
interest among clinicians to evaluate VR-therapy to manage 
Behavioural and Psychological Symptoms of Dementia (BPSD) 
in hospitalized patients, as an alternative to administering 
antipsychotics/sedatives or using physical restraints, both 
of which are associated with negative side-effects. Given 
the growing interest in therapeutic VR, there is a consensus 
among leaders in the field that standardized evaluation 
methodology and implementation guidelines are sorely needed. 
A recent article, published by the Virtual Reality Committee 
of Outcomes Research Experts (VR-CORE) international 
working group, recommends that VR trials in health care 
follow a 3-phase framework similar to the Food and Drug 
Administration phased pharmacotherapy model: VR1 studies 
focus on content development by working with end-users 
and applying principles of human-centered design; VR2 trials 
conduct early testing with a focus on feasibility, acceptability, 
tolerability, and initial clinical efficacy; and VR3 trials are RCTs 
that evaluate clinically important outcomes versus a control 
condition. While the VR-CORE group brings the theoretical 
framework to conceptualize VR studies, gaps remain in the 
provisioning of detailed guidelines to aid with designing and 
conducting these studies. Our study aims to fill some gaps by 
documenting the process, identifying challenges and making 
recommendations for conducting VR studies with people 
with dementia admitted to acute care hospitals. Objectives: 
Validate and refine the proposed research protocol for a 
randomized controlled trial (RCT) that evaluates the impact 
of VR-therapy on managing BPSD and improving quality 
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of life in acute-care hospitals. Gather and document details, 
and make recommendations on the processes of introducing 
VR-therapy as a non-pharmacological intervention in acute-care 
hospitals. Methods: Ten patients 65 years or older (mean = 87) 
previously diagnosed with dementia, admitted to an acute-
care hospital, were recruited over a three-month period into a 
prospective longitudinal pilot study. The intervention consisted 
of viewing up to twenty minutes of immersive 360°-VR using 
a head-mounted-display. Baseline and outcomes data were 
collected from the hospital electronic medical records, pre/
post mood-state questionnaires, Neuropsychiatric Inventory 
(NPI) score, and standardized qualitative observations. A 
comprehensive record of the research process was captured, 
including task sequence and timing requirements for each step 
of the study. Qualitative observations regarding integration 
of study activities in the current work-flow and hospital staff 
availability were collected to help validate initial expectations 
and refine requirements. Results:  Of 516 patients admitted 
during the study period, 67 met the inclusion criteria. In total 
234 calls were initiated to substitute decision makers (SDM) 
for the consenting process; 40% could not be reached in time 
before patients being discharged. Ten consented participants 
enrolled and completed the study. The initial VR sessions 
averaged 53.6 minutes, largely due to the administration of the 
NPI (mean = 19.5 minutes). Checking the participants’ current 
medical condition (heart rate, blood pressure, and blood glucose 
measurements) and daily schedule was not a timely endeavor. 
Certain clinical measures were infrequently recorded; only four 
out of ten participants had one or more validated cognitive 
screening tool score(s) recorded in the EMR. Four participants 
could consistently respond reliably to the questions in the 
semi-structured interviews, while five patients had difficulty 
answering questions about their mood before and after 
VR-therapy. The researcher often had to rely on caregiver input 
and participant body language to make educated estimations 
of participants’ moods. Seven participants opted for additional 
VR-therapy sessions; of those providing feedback regarding the 
VR-content, they wanted more varied scenery (animals, fields 
of flowers, holiday themes). Few sessions (4/18) encountered 
technical difficulties, most difficulties were due to synching of 
the phone and the HMD. The data collected was reviewed by 
the research team and variables affecting the study feasibility to 
an extent that could negatively impact the success of conducting 
the RCT were identified. These variables were grouped into 
three categories: Processes (changes in research study tasks or 
the means and methods by which tasks are achieved), Materials 
(changes to equipment or instruments, either related to the VR 
technology hardware (HMD), software (films), or data collection 
tools), and Resources (changes to the amount of time and 
materials required to complete tasks, personnel that need to be 
consulted (e.g. nurses, ward clerks), and elements of the hospital 
environment). Recommendations for changes to the protocol 
were documented. Conclusion: The pilot was instrumental 
in identifying issues and providing recommendations for the 
RCT. Screening, inclusion criteria, consenting, data collection, 
interaction with SDMs and hospital staff, were all processes 
requiring changes and optimizations. Overall, patients with 
dementia appear to tolerate immersive VR, and with suggested 
protocol alterations, it is feasible to evaluate VR-therapy 
interventions in acute-care hospitals.

P086: NON-INVASIVE GAMMA SENSORY STIMULATION 
FOR THE TREATMENT OF ALZHEIMER’S DISEASE: 
INTERIM SAFETY AND FEASIBILITY FROM MULTIPLE 
PROSPECTIVE CLINICAL STUDIES EVALUATING LONG-
TERM, HOME USE. Z. Malchano, E. Hempel, A. Boasso,  
N. Myrthil, K. Martin, N. Strozewski, T. Travers, K. Kwan,  
C. Cotter, M. Williams, A. Cimenser, M. Hajos (Cognito 
Therapeutics - Cambridge, USA)

Background: I Abnormal neuronal activity and brain 
network dysfunction are increasingly recognized as contributors 
to Alzheimer’s disease (AD) pathophysiology and progression. 
Recent preclinical research has shown that induction of steady-
state 40 Hz gamma brain oscillations on a daily basis results 
in beneficial effects on multiple pathological features of AD 
in several different transgenic mouse models. The gamma 
stimulation paradigm, using synchronized visual and auditory 
stimulation, is associated with a frequency and dose-dependent 
reduction in soluble and insoluble Aβ production, reduction in 
hyperphosphorylated tau, and activation of innate microglia 
and phagocytosis of Aβ plaques (Iaccarino et al., 2016; Martorell 
et al., 2019; Adaikkan et al., 2019). Objectives: The GammaSense 
Stimulation System (Cognito Therapeutics, Inc., Cambridge, 
MA) is a home use medical device that has been designed 
and developed to deliver daily non-invasive, gamma sensory 
stimulation consisting of synchronized auditory and visual 
sensory input to patients with cognitive disorders. Here we 
describe three prospective longitudinal clinical studies in 
patients with Alzheimer’s disease investigating the safety, 
feasibility, and therapeutic effects of this wearable device for 
long-term, home use therapy. Methods: The Overture study 
(NCT03556280) is a multi-center, randomized, sham controlled 
trial of mild to moderate AD subjects receiving a one-hour 
daily treatment over a 6-month treatment period with the 
assistance of a care partner. The Etude study (NCT03661034) 
is a single-center, randomized, open-label dosing study with 
amyloid-positive mild cognitive impairment (MCI) subjects 
receiving either one or two one-hour treatment sessions per 
day over a 12-month period. The Flicker study (NCT03543878) 
is a single-center, randomized, delayed-start study with 
amyloid positive MCI subjects receiving either 8-weeks of 
one-hour treatment daily or 4-weeks of no treatment, followed 
by 4 weeks of one-hour treatment for each participant. For all 
studies, subjects underwent baseline clinical assessments for 
cognition and function, and biomarker evaluations including 
MR and PET amyloid imaging. Tolerability and evoked gamma 
response were assessed during initial in-clinic EEG evaluation 
to determine individual eligibility and device settings per 
subject. Therapy usage was monitored via device log, treatment 
diary, and routine assessment. Daytime and sleep activity were 
monitored via continuous actigraphy recording. Adverse events 
were assessed during clinic visits, scheduled phone assessments, 
and daily treatment diary. For Overture and Etude, MR imaging 
data was reviewed by a neuroradiology core lab, blinded to 
group assignments of participants for treatment-emergent 
changes compared to baseline. Results: Interim results for these 
three studies are reported based on available data. Of screened 
subjects, a patient-reported tolerable stimulation output range 
was determined in 98 of 103 (95%) Overture subjects, 27 of 
29 (93%) Etude subjects, and 15 of 17 (88%) Flicker subjects. 
Neural response to auditory and visual stimulation within the 
patient-reported tolerated range was characterized via EEG in 
all participants and met pre-specified criteria in 91 of 98 (93%) 
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Overture subjects, 27 of 27 (100%) Etude subjects, and 10 of 10 
(100%) Flicker subjects who underwent testing to determine 
stimulation settings. A total of 97 subjects were enrolled in the 
three clinical investigations: Overture (n=74), Etude (n=13), 
and Flicker (n=10). Daily treatment adherence rate was high 
from participant and care partner-report during user experience 
interviews; detailed adherence data will be extracted from 
device usage logs, daily treatment diaries and actigraphy data 
upon completion of all studies. For the Overture study, of the 74 
participants enrolled, 53 have continued or completed the study; 
21 did not complete the study due to withdrawal of consent 
by patient (15) or care partner (4) or due to adverse events (2). 
All Etude subjects have continued (3) or completed (10) the 
study, and all Flicker subjects (10) completed the study. With 
regards to safety, an adverse event (AE) was defined as any 
untoward medical event occurring during the treatment period 
but does not indicate that the event was necessarily related 
to the investigational treatment. The percentage of Overture 
participants who experienced any adverse events (AEs) is 
higher in the control group (78.6%) than the treatment group 
(60.9%). In the Etude study, 77% of participants experienced 
any AE, and no participants have discontinued treatment due 
to AEs. In the Flicker study, 70% of participants experience any 
AE, and no participants have discontinued treatment due to 
AEs. The three most common AEs reported across the Overture 
and Etude studies were headache, confusion, and agitation. 
Neuroradiological review of 131 MR imaging datasets acquired 
at baseline, during, and following the treatment period for the 
Overture and Etude studies revealed no new abnormalities 
arising during the treatment period and no other concerning 
findings. Conclusion: Interim results from three clinical trials 
demonstrate that gamma sensory stimulation is safe and well-
tolerated for long-term home use in cognitive disorder patient 
populations including MCI and mild to moderate AD patients.

T h e m e  1 2 :  P R O O F  O F  C O N C E P T /
TRANSLATIONAL RESEARCH IN AD

P088: PHYSICAL EXERCISE PREVENT ALZHEIMER’S 
D I S E A S E  B Y  E N H A N C I N G  H I P P O C A M P A L 
NEUROGENESIS. X. Bo, Z. Xianliang (School Of Physical 
Education & Health Care, East China Normal University - Shanghai, 
China)

Background: Alzheimer’s disease (AD) is an age-related 
neurodegenerative disease. The major pathological changes 
of AD include the accumulation of extracellular plaques of 
β-amyloid (Aβ) proteins and intracellular tangles of abnormally 
phosphorylated tau proteins. Aβ is the main component of 
senile plaques, and is a 40-42 amino-acid peptide cleaved 
from the amyloid precursor protein by β-secretase and 
γ-secretase. Existing research suggests that the accumulation 
of Aβ is neurotoxic and that failure to clear the deposit of Aβ 
is an important mechanism by which leads to AD. Objectives: 
Changes in the hippocampus due to natural aging or the onset 
of neurodegenerative diseases can cause cognitive decline, 
including diminution of learning and memory. Animal 
studies have shown that exercise improves spatial memory by 
enhancing neurogenesis in mice. Furthermore, studies from 
transgenic models of Alzheimer’s disease suggest that exercise 
may alleviate learning and memory decline through various 

cellular mechanisms.The current study aimed to investigate the 
effects of exercise on hippocampal neurogenesis in male mice 
and analyze the molecular mechanism of exercise intervention 
for AD. Methods: A total of 24 male mice were used in this 
study. The mice were randomly divided into four groups: 
control groups 1 and 2, and running groups 1 and 2. The mice 
were housed individually in temperature-controlled conditions 
at 23°C with a 12-h light/dark cycle. All experimental 
procedures were approved by the Experimental Animal 
Care and Use Committee at East China Normal University. 
On the first day of the ninth week, the C1 and R1 mice were 
anaesthetized and hippocampal neuronal proliferation was 
assessed using immunohistochemistry. The mice in C2 and R2 
were sacrificed to test the expression levels of Jagged-1, Notch-
1, PS-1 and Hes-1 in hippocampus using RT-PCR. Results:   We 
examined the number of proliferative neural cells using BrdU 
immunofluorescence staining. There were significantly higher 
BrdU-positive cells in the DG of group R1 than in the DG 
of group C1, suggesting that hippocampal proliferation was 
increased in mice housed with running wheel. In subsequent 
research, they divided 3-month-old mice into sedentary and 
running groups. Runners had unlimited access to a running 
wheel for 45 days. The result revealed that wheel running 
increased the number of BrdU-positive cells in the DG. These 
results indicated that voluntary wheel running could increase 
hippocampal proliferation, which was in accordance with our 
current results. After 8 weeks of exercise, the expression levels 
of Jagged-1, Notch-1, PS-1 and Hes-1 in hippocampus of the 
mice in group R2 increased significantly as compared with those 
of the mice in group C2. Conclusion: 8 weeks voluntary exercise 
can obviously increase BrdU+ labeled neural stem cells in 
hippocampal region. Voluntary exercise significantly increased 
Jagged-1, Notch-1, PS-1 and Hes-1 gene expression, illustrating 
that voluntary exercise activate the Notch signaling pathway, 
which impact the hippocampal neural stem cell proliferation 
and improve the ability of learning and memory. References: 
1. Na Zhao, Xianliang Zhang, Chenghui Song, Youcai Yang, 
Biao He, Bo Xu* . The effects of treadmill exercise on autophagy 
in hippocampus of APP/PS1 transgenic mice[J]. Neuroreport. 
2018, 29(10): 819-825. 2. Jie Xia, Baixia Li, Lingyu Yin, Na Zhao, 
Qingwei Yan, Bo Xu*. Treadmill exercise decreases beta-amyloid 
burden in APP/PS1 transgenic mice involving regulation of 
the unfolded protein response[J]. Neurosci Lett. 2019, 703: 
125-131. 3. Baixia Li, Fei Liang, Xiaoyan Ding, Qingwei Yan, 
Yongcai Zhao, Xianliang Zhang, Yidong Bai, Tao Huang*, 
Bo Xu*. Interval and continuous exercise overcome memory 
deficits related to beta-Amyloid accumulation through 
modulating mitochondrial dynamics[J]. Behav Brain Res. 2019 
Dec 30;376:112171. 4. Fei Liang, Tao Huang, Baixia Li, Yongcai 
Zhao, Xianliang Zhang, Bo Xu*. High-intensity interval training 
and moderate-intensity continuous training alleviate β-amyloid 
deposition by inhibiting NLRP3 inflammasome activation 
in APPswe/PS1dE9 mice[J]. Neuroreport. 2020, 31(5): 425-
432. 5. Zhao N, Yan QW, Xia J, Zhang XL, Li BX, Yin LY, Xu 
B*. Treadmill exercise attenuates Aβ -induced mitochondrial 
dysfunction and enhances mitophagy activity in APP/PS1 
transgenic mice[J]. Neurochem Res. 2020, 45(5):1202-1214 .
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P089: EFFECTS OF THN201, A COMBINATION OF 
DONEPEZIL AND LOW DOSE MEFLOQUINE, ON 
COGNITION AND QUANTITATIVE EEG IN HEALTHY 
SUBJECTS DURING A SCOPOLAMINE CHALLENGE. 
T. Dondaine1, D. Deplanque1, O. Blin2, C. Cracowski3,  
P.O. Girodet4, G. Pickering5, C. Thalamas6, F. Mouthon7,  
M. Charvériat7, W. Rein7, R. Bordet1 ((1) Lille University - Lille, 
France; (2) Marseille University - Marseille, France; (3) Grenoble 
University - Grenoble, France; (4) Bordeaux University - Bordeaux, 
France); (5) Clermont-Ferrand University - Clermont-Ferrand, 
France; (6) Toulouse University - Toulouse, France; (7) Theranexus - 
Fontenay Aux Roses, France) 

Background: THN201 is a combination of donepezil (DPZ) 
and a low-dose of mefloquine which has been shown to 
improve cognitive function (learning, spatial working memory) 
compared to DPZ in acute and chronic animal models. It was 
recently demonstrated that the size of an astrocyte connexin-
based network controls the activity profile of donepezil on  
cognition. Furthermore, mefloquine at low-doses was  reported 
to enhance the efficacy of DPZ through the inhibition of 
astroglial connexins (Droguerre et al, 2020). Objectives: The 
primary objective of this study was to compare the effects of 
THN201 to donepezil and placebo in healthy subjects after a 
scopolamine challenge on cognition assessed with the Cognitive 
Drug Research (CDR) Battery, on quantitative EEG (qEEG) 
and event-related potential (P300). Safety of the combination 
and pharmacokinetics were secondary objectives. Methods: 
This was a randomized, double-blind, placebo-controlled, 
parallel group Phase 1 study in healthy male participants. 
Subjects were randomized in a 2:2:1 ratio to either THN201 
(donepezil 5 mg/ mefloquine 10 mg) or donepezil (DZP) 5 
mg or placebo and treated during 15 days. On D1, subjects 
in the THN201 group received an additional loading dose 
of 50 mg mefloquine to reach steady state faster. On D15, 
each subject received a subcutaneous (S.C.) injection of 0.5 
mg of scopolamine approximately 2 hours after the morning 
drug intake. The Cognitive Drug Research (CDR) battery 
and EEG were recorded at D1 before first drug intake and at 
D15 1 hour before and 1, 3, and 7 hours (H1, H3, H7) after 
scopolamine injection. Results: 152 healthy male subjects were 
randomized (THN201: 62, donepezil: 60, placebo: 30), mean 
age 30.8 (7.1) and 147 completed the study (3 discontinued 
due to adverse events (AEs) and 2 withdrew participation). 
As expected, scopolamine induced a global decrease in 
cognitive performance and P300 amplitude with a maximum 
effect at H1 post scopolamine and a return to baseline at H7 
post scopolamine. THN201 significantly enhanced the “speed 
of memory” composite score (sum of the speed scores from 
Spatial Working Memory and Numeric Working Memory 
tasks, Word Recognition and Picture Recognition) of the CDR 
battery vs placebo at H1 post scopolamine (p<0.05) whereas 
DZP was not different from placebo at H1. Results from the 
other composite scores did not show differences between the 
groups (ANCOVA, log transformed data). EEG results showed 
a significant increase of power in the gamma band (Fz) in the 
THN201 group after scopolamine compared to placebo and 
DZP (p<0.05). No consistent differences were found in the other 
EEG variables and P300. There were no safety issues observed 
during the study. The most frequently reported AEs (>20% in all 
groups) were dizziness, somnolence, and dry mouth, probably 
linked to the scopolamine injection as incidence was similar in 
placebo and active treatment groups. Vital signs and lab values 

showed no clinically significant abnormalities. Conclusion: 
The results with THN201 demonstrate an augmentation of the 
fluidity of executive and memory processes as shown by the 
improvement of speed of memory in the CDR battery, as well 
as an increase of the power of the gamma band of the EEG 
compared to DZP alone suggesting an improvement in frontal 
lobe-related cognitive performance. These results corroborate 
the findings in animal models of cognitive impairments of 
the augmentation of the cognitive effects of donepezil with 
low-dose mefloquine. References: Droguerre M, Duchêne A, 
Picoli C, Portal B, Lejards C, Guiard BP, Meunier J, Villard V, 
Déglon N, Hamon M, Mouthon F, Charvériat M. Efficacy of 
THN201, a combination of donepezil and mefloquine, to reverse 
neurocognitive deficits in Alzheimer’s disease. Front. Neurosci. 
2020, doi: 10.3389/fnins.2020.00563. Biographies :(1 for poster/
oral communications & 4 for the symposium) / 200 

P090 :  REDUCED NON-FIBRILLAR AΒ SPECIES 
IN A PATIENT TREATED WITH LOW DOSES OF 
BACE1 INHIBITOR. M. Querol-Vilaseca1,2, S. Sirisi1,2,  
L. Molina-Porcel3,4, B. Molina1,2, J. Pegueroles1,2, P. Ferrer-
Raventós1,2, R. Nuñez-Llaves1,2, R. Blesa1,2, O. Belbin1,2, J. Fortea1,2, 
R. Sánchez-Valle3,4, A. Lleó1,2  ((1) Memory Unit, Department Of 
Neurology, Institut D’investigacions Biomèdiques Sant Pau-Hospital 
De Sant Pau, Universitat Autònoma De Barcelona, Barcelona, Spain; 
(2) Centro de Investigación Biomédica en Red en Enfermedades 
Neurodegenerativas (CIBERNED), Madrid, Spain.; (3) Neurological 
Tissue Bank Of The Biobanc-Hospital Clínic-Idibaps, Barcelona Spain; 
(4) Alzheimer’s disease and other cognitive disorders unit. Neurology 
Service, Hospital Clínic de Barcelona-IDIBAPS, Barcelona Spain)

Background: We describe the neuropathological findings of 
a 63-year old man with Alzheimer’s disease (AD) who received 
treatment with a BACE-1 inhibitor (Verubecestat, MK-8931) at 
lower doses (12 mg/day) for 38 months. Objectives: Our aim 
was to evaluate, postmortem, the effect of the drug on different 
Aβ species and synaptic markers in brain tissue samples. 
Methods: We also include a group of age matched sporadic 
AD cases (n=9). Frontal and occipital cortices were selected for 
the quantitative neuropathological assessment. Sections were 
stained for NAB61, an antibody that detects non-fibrillar Aβ 
species, total Aβ (clone 6F/3D), synaptophysin and PSD95. An 
automated in-house computer-based algorithm was applied 
to quantify pathology burden and synaptic loss. Results: We 
found low NAB61 immunoreactivity in the patient treated with 
verubecestat compared to the other AD cases in both frontal 
and occipital regions. In contrast, total Aβ immunoreactivity 
was similar in the treated case compared with the AD group in 
both regions. No differences were found in synaptic markers, 
synaptophysin or PSD95. Conclusion: Our data indicate that 
low-dose Verubecestat may have exerted some effect on the 
non-fibrillar forms of Aβ.
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P091: INDEPENDENT VALIDATION OF EUROPOND 
ALZHEIMER’S DISEASE STAGING MODEL ON REAL-
WORLD CLINICAL DATA. M.M.J. Wittens1, D.M. Sima2, 
A. Brys2, E. De Roeck1, H. Struyfs 1, E. Niemantsverdriet1,  
M. Bellio3,  N. Oxtoby3,  D. Alexander3,  A. Ribbens2,  
S. Engelborghs1 ((1) Dep. Of Biomedical Sciences, Institute Born-
Bunge, University Of Antwerp - Antwerpen, Belgium; (2) Icometrix 
- Leuven, Belgium; (3) Centre For Medical Image Computing, 
Department Of Computer Science, U C L - London, United Kingdom; 
(4) Dep. of Neurology and Center for Neurosciences, UZ Brussel and 
Vrije Universiteit Brussel (VUB) - Jette, Belgium)

Background: Event-based modeling (EBM) is a promising 
approach for establishing the most likely sequence of events 
in progressive processes such as neurodegenerative diseases, 
including uncertainty in the sequence. In the context of 
Alzheimer’s disease (AD), EBMs built on the Alzheimer’s 
Disease Neuroimaging Initiative (ADNI) dataset obtained 
characteristic biomarker orderings and demonstrated a good 
ability to classify cognitively normal (CN) and AD subjects (1).
Objectives: To assess the validity of an EBM for AD staging, 
trained on a cross-sectional ADNI dataset and tested/deployed 
on an independent dataset, as a step towards using these 
models in multi-center trials. To establish potential differences 
between EBM profiles of amnestic and non-amnestic mild 
cognitive impairment (MCI) patients in the independent 
dataset. Methods: An EBM of AD progression was trained 
on a dataset of 1737 baseline records from ADNI-1/GO/2 
subjects, using the EuroPOND ebm toolbox (2). The following 
9 biomarkers were considered: 2 clinical scores (Mini Mental 
State Examination (MMSE) and Rey Auditory Verbal Learning 
Test (RAVLT)); 3 CSF-biomarkers (Aβ1-42, pTau181 and total 
tau); and 4 MRI biomarkers (volumes of the hippocampi, 
temporal cortex, parietal cortex, frontal cortex) computed with 
icobrain dm and normalized for head size. Each EBM stage 
corresponds to the accumulation of a new biomarker event, 
therefore, for 9 biomarkers, there are 10 EBM stages (from 
0 to 9). The EBM stage 0 corresponds to no biomarker event 
having occurred, while stage 9 corresponds to the occurence of 
all events. According to diagnosis information available from 
ADNI, there were 417 CN, 342 AD, 310 early MCI, 562 late MCI 
and 106 subjects with subjective cognitive decline (SCD) in the 
considered dataset. Mean age was 73.7±7.2 years and mean 
MMSE score 27.2±2.6. Clinical scores and MRIs were available 
in 99.4% of the cases; CSF biomarkers were available in 23% of 
the cases, but were missing at random across diagnostic groups, 
therefore the EBM software was able to deal with the missing 
data. An independent dataset was acquired from 119 subjects 
of a memory clinic-based research cohort who participated 
in a study at the University of Antwerp, Belgium (mean age 
66.9±9.8 years, mean MMSE score 26.6 ± 3.7). According to 
clinical evaluation, this population consisted of 46 CN, 16 
AD, 47 MCI and 10 SCD subjects. The MCI patients consisted 
of 8 non-amnestic and 39 amnestic subjects. The battery of 
tests included various cognitive scores, CSF biomarkers, FDG 
and amyloid PET, MR imaging, and clinical follow-up. Only 
baseline data was used, and the 9 biomarkers mentioned for 
the ADNI dataset were extracted. To correct for batch-to-batch 
variability in absolute CSF values, a global pre-processing step 
of rescaling the 3 CSF biomarkers using the min-max range in 
each cohort was applied. The subjects from the independent 
dataset were staged within the EBM trained on ADNI. The 
staging results were used to compare different diagnostic 

groups. Additionally, the non-amnestic and amnestic MCI 
groups were compared in terms of proportions assigned to 
each EBM stage. Results:  The EBM trained on cross-sectional 
ADNI data confirmed previous findings (1). The maximum 
likelihood event sequence for the 9 considered biomarkers 
was: CSF total tau, CSF Aβ1-42, CSF pTau181, MMSE, RAVLT, 
hippocampal volume, volumes of temporal cortex, parietal 
cortex and frontal cortex. In (1), cognitive scores were preceded 
by hippocampal atrophy rates computed in individuals using 
longitudinal MRI, but cross-sectional hippocampal and other 
brain volumes were staged after the cognitive scores, consistent 
with our results.  Applied on the independent dataset, the 
model provided a plausible distribution of subjects across 
EBM stages:  - 72% CN subjects had no abnormal biomarkers 
(EBM stage 0), and 26% were assigned to stages between 1 
and 4 (CSF and MMSE abnormality);  - all SCD subjects were 
assigned stages between 0 and 4; - all AD subjects had at least 
stage 6 (CSF+cognition+hippocampi), with 62% being assigned 
to stage 9;the MCI subjects were scattered across all EBM 
stages in an increasing fashion, with 6% in EBM stage 0 (no 
abnormal biomarker), 10% in stages 1-3 (CSF), 18% in stages 
4-5 (+cognition), 19% in stages 6-8 (+hippocampi/temporal/
parietal), and 47% in stage 9 (+frontal). Comparing the staging 
results of non-amnestic and amnestic MCI subjects, a clear trend 
towards higher staging was observed in amnestic subjects, 
with 54% of amnestic subjects being assigned stages 8-9 as 
opposed to 38% of the non-amnestic subjects. Conclusion: Our 
study showed that the event-based model for AD staging is 
generalizable, meaning that it can be trained on large cross-
sectional historical datasets such as ADNI, and still have reliable 
staging results in new independent data, provided that the 
same biomarkers are used. This provides confidence towards 
using these kinds of models in multi-center trials, for instance, 
as a screening tool. Furthermore, we show that amnestic MCI 
subjects score in general higher than non-amnestic subjects, 
demonstrating utility for precision recruitment/screening. 
References: (1) Young et al, 2014: https://academic.oup.com/
brain/article/137/9/2564/2848155; (2) EuroPOND ebm toolbox 
available from http://europond.eu/software/

P093: QUANTITATIVE SYSTEMS PHARMACOLOGY 
MODEL OF TAU SPREADING IN AD TO ENABLE THE 
DEVELOPMENT OF ANTI-TAU THERAPIES. L. Wille1,  
J. Grant1, S. Iadevaia2, H. Abdul1, K. Madrasi1, A. Simen2,  
A.J. Schwarz2, M. Quinton2, H. Faessel2, F. Hua1, J. Apgar1,  
J. Burke1, M. Vakilynajad2 ((1) Applied Biomath - Concord, USA; 
(2) Takeda - Cambridge, USA)

Background: Alzheimer’s Disease (AD) is a progressive 
neurodegenerative disease and is the cause of 60 - 80% of 
dementia cases. The pathological hallmarks of AD are 1) 
amyloid-beta (Aβ) plaques and 2) neurofibrillary tangles (NFT) 
composed of hyperphosphorylated tau proteins. Multiple drugs 
targeting the Aβ pathway have recently failed in large clinical 
trials; however, Biogen is filing for regulatory approval of 
aducanumab. New drug candidates targeting the tau pathway 
are being developed aiming to reduce tau accumulation. 
Objectives: The aim of this study was to develop a Quantitative 
Systems Pharmacology (QSP) model of tau spreading in AD to 
examine the ability of various drug modalities to reduce NFT 
accumulation. Methods: Multiple brain regions were modeled 
as a series of connected compartments to simulate tau spreading 
and disease progression. Each brain region consists of cellular, 
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synaptic and interstitial fluid (ISF) compartments. Within the 
cellular compartment, tau is synthesized, hyperphosphorylated, 
oligomerized and then forms NFTs. Hyperphosphorylation 
of tau occurs upon introduction of a seed into the first cellular 
compartment of the model. Soluble tau is then transported into 
the synaptic and the ISF compartments, then to adjacent brain 
regions, resulting in pathological tau spreading. Two different 
therapeutic mechanisms of action, including an anti-tau mAb 
that binds to extracellular tau and an antisense oligonucleotide 
(ASO) that knocks down MAPT mRNA were implemented 
in the model. Results: The model was calibrated to match 
ADNI tau PET data in AD patients. In addition, the model 
qualitatively matches tau kinetics from preclinical mouse 
studies. The model was used to assess the impact of various 
drug design parameters on two different drug modalities and 
their ability to reduce NFT accumulation. We also assessed the 
impact of timing of drug administration relative to seeding 
on NFT accumulation as a function of disease stage. Results 
suggest that clinically-feasible doses of both mAbs and ASOs 
are capable of reducing tau accumulation relative to placebo but 
there are important differences in these therapeutic approaches 
with implications for likely clinical response. Conclusions: Our 
QSP model enables the efficacy of various drug modalities for 
reducing NFT accumulation in AD to be assessed. This model 
lays the foundation for model-informed drug discovery and 
development for various tauopathies.

P094: INVESTIGATING THE GLOBAL PROTEOMIC 
IMPACT AND TRANSLATIONAL IMPLICATIONS OF 
TOLFENAMIC ACID TREATMENT. J. Hill1, N. Zawia1,2,3  
((1) Department Of Biomedical And Pharmaceutical Sciences, 
University Of Rhode Island - Kingston, USA;  (2) Interdisciplinary 
Neuroscience Program, University of Rhode Island, - Kingston, USA;  
(3) George and Anne Ryan Institute for Neuroscience, University of 
Rhode Island - Kingston, USA)

Background: The pathological hallmarks of Alzheimer’s 
disease (AD) are the cortical accumulation of extracellular 
amyloid β (Aβ) plaques and intracellular neurofibrillary 
tau tangles (NFTs) composed of hyperphosphorylated tau.  
Hyperphosphorylation of tau is regulated by the upstream 
signaling factor: specificity protein 1 (Sp1). Sp1 is a zinc 
finger protein and transcription factor that regulates both 
tau and cyclin-dependent kinase 5 (CDK5).  Increased levels 
of SP1 have been proven to increase CDK5 activity and tau 
phosphorylation. Tolfenamic Acid (TA) or Clotam® Rapid is 
an NSAID that is currently used in Europe for the treatment 
of migraine headaches.  TA is a unique drug among other 
NSAIDs due to its ability to cross the blood-brain barrier 
(BBB) and interact directly with Sp1. Previous publications 
from our lab have shown that short-term treatment with TA 
resulted in a significant decrease in Sp1, total tau, APP, and 
other AD-related targets in human transgenic mouse models.  
Moreover, TA treatment increased the cognitive performance of 
mice compared to vehicle control-treated mice.  TA is, currently, 
designated as an orphan drug for Progressive Supranuclear 
Palsy (PSP) and Frontotemporal Dementia (FTD).  This project 
aimed to determine the off-target effects of TA, in partnership 
with a current clinical trial, to anticipate potential human side-
effects of TA treatment using a proteomic and translational 
approach combined with in-depth pathway analysis.  
Objectives: (A) Determine the global proteomic impact and off-
target effects of Tolfenamic acid in vitro. (B) Conduct thorough 

pathway analysis using Ingenuity Pathway Analysis (IPA) to 
analyze and integrate the proteomic data into translational 
information for future animal and clinical trials.  Methods: 
Human Neuroblastoma (SH-SY5Y) cells were exposed to 25 
µM lead (Pb acetate) for 48 hours.  Then, cells were treated 
with vehicle, 5 or 25 µM Tolfenamic acid (TA) for 48 or 72 
hours. Protein was prepared by digestion of approximately 1 
million cells in 5 mL Urea buffer using the Omni International 
Bead Rupter Elite (Omni International, Kennesaw, GA) and 
quantified using Pierce BCA Protein Assay Kit (Thermo Fisher 
Scientific, Rockford IL). Protein samples (250-500 µg protein) 
were denatured with 25 µL DTT (100 mM, Sigma ,St. Louis, 
MO) at 35°C for 30 min in a shaking water bath (100 rpm) 
and alkylated in the dark with 25 µL iodoacetamide (IAA; 200 
mM, Sigma, St. Louis, MO) for 30 min at room temperature. 
100 µL of the reduced and alkylated protein sample was taken 
for digestion.  Protein was digested using a pressure cycling 
technology-based method. The barocycler (Pressure Biosciences, 
South Easton, MA) was run at 35°C, for 90 cycles with 60 sec per 
pressure-cycled (50 sec high pressure, 10 sec ambient pressure, 
25 kpsi). Then, 20 µL of the sample was analyzed using SCIEX 
5600 TripleTOF LC-QTOF/MS (SCIEX, Concord, Canada) for 
data-independent acquisition (DIA) and sequential window 
acquisition of all theoretical mass spectra (SWATH-MS) for 
the proteomic analysis.  Western blot analysis was also used 
to confirm proteomic findings and further elucidate pathway 
analysis. Data were normalized and statistically analyzed 
using R. Pathway analysis was conducted using Ingenuity 
Pathway Analysis (IPA) software. Results: Treatment with 
Tolfenamic acid decreased Sp1 and total tau levels.  A global 
proteomic shift revealed a protein signature difference between 
the vehicle- and TA-treated groups.  Conclusion: Proteomic 
analysis, western blot, and pathway analysis data reveal that 
TA is a potential disease-modifying treatment with minimal 
side effects to patients.  Furthermore, a proteomic approach to 
drug development may expedite drug discovery by elucidating 
potential side-effects and off-target effects of drugs prior to 
clinical trial commencement. 

P095: THE LACK OF C-ABL IMPROVES BEHAVIORAL 
P E R F O R M A N C E  I N  A N  A N I M A L  M O D E L  O F 
ALZHEIMER’S DISEASE.  A.  Alvarez 1,  R .  León 1,  
C. Riquelme1, S. Zanlungo2, A. Dulcey3, J. Marugan3 ((1) Cell 
Signaling Laboratory, Department Of Cell And Molecular Biology, 
Biological Sciences Faculty, Care-Uc, P. Universidad Catolica De 
Chile. - Santiago, Chile; (2) Gastroenterology Department, School 
Of Medicine, P. Universidad Catolica De Chile - Santiago, Chile;  
(3) Ncats-Nih Chemical Genomic Center - Bethesda, USA)

c-Abl is a non-receptor tyrosine kinase involved in neuronal 
development, neurogenesis, neuronal migration, axonal 
extension, and synaptic plasticity. Growing evidence suggests 
that c-Abl plays a role in the pathogenesis of Alzheimer’s 
disease (AD). Our laboratory has shown that c-Abl is activated 
in both in vitroand in vivoAD models, and its activation is 
involved in synaptic loss and long-term potentiation inhibition 
induced by Aβoligomers. Also, treatment with Imatinib, a 
c-Abl inhibitor, reduces neuronal loss, tau phosphorylation, 
Aβdeposition, and cognitive impairments in transgenic AD 
mouse models. However, one of the limitations of using these 
inhibitors is that they have poor permeability of the blood-brain 
barrier and also target other kinases. To determine the role of 
c-Abl in AD, we developed a novel transgenic strain of AD that 
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has a brain-specific genetic deletion of c-Abl and performed 
cognitive tests such as Novel object recognition (NOR), Object-
location memory (OLM), Barnes Maze test (BM) and Memory 
flexibility (MF). There were no differences between groups in 
the NOR test, a hippocampus-independent task. However, in 
the OLM test a hippocampus- dependent task, we found that 
mice null for c-Abl in the brain (Abl-KO and APP/PS1/Abl-
KO) had an improved ability to discriminate. Also, in the BM 
test, another hippocampus-dependent test, the mice null for 
c-Abl learned faster. Similarly, in the MF test, c-Abl null mice 
required fewer trials to reach the criterion. These results suggest 
that c-Abl exerts a detrimental role in hippocampal-dependent 
memory formation in AD. Furthermore, we evaluated a novel 
specific inhibitor of c-Abl called “Ably1” on the cognitive tests 
of AD mice. Similarly to the results obtained with brain c-Abl 
ablation, the APP/PS1mice treated with Ably1 required fewer 
trials to reach the criterion in the MF test compared to the 
untreated APP/PS1 mice. However, there was no differences in 
the NOR test and OP. These results suggest that c-Abl exerts an 
important role in the loss of hippocampal-dependent memory 
in AD. Taken together, these results indicate that c-Abl is a 
relevant actor in the pathology of AD and that its absence is 
beneficial for AD, strengthing the use of the novel therapy for 
AD based in the inhibition of c-Abl. This also suggests that 
the specific inhibition of c-Abl with Ably1 could be a good 
candidate for future therapies for AD with a specific target. 
ANID PhD fellowship 21160057, Fondecyt 1201668, FONDEF 
D10E1077, Grant AFB 170005. 

LP16: PERIPHERAL INFLAMMATION, COGNITIVE 
IMPAIRMENT AND AD-RELATED HIPPOCAMPAL 
N E U R O D E G E N E R A T I O N  I N  P R O D R O M A L  A D 
PATIENTS. M. Marizzoni 1, C. Chevalier2, N. Lopizzo1,  
D. Albani3, G. Forloni3, J. Jovicich4, A. Cattaneo1, G. Frisoni2  
((1) Irccs Istituto Centro San Giovanni Di Dio Fatebenefratelli - 
Brescia, Italy; (2) University Hospitals And University Of Geneva 
- Geneva, Switzerland; (3) Irccs Istituto Di Ricerche Farmacologiche 
«mario Negri» - Milano, Italy; (4) Center For Mind/brain Sciences - 
Trento, Italy)

B a c k g r o u n d :  A l z h e i m e r ’ s  d i s e a s e  ( A D )  i s  a 
neurodegenerative disorder characterized by the presence of 
beta-amyloid (Aβ42) and phosphorylated tau (P-tau) deposits 
in the brain, neurodegeneration in specific brain regions, and 
inflammation. Mild Cognitive Impairment (MCI) is defined as 
the “symptomatic pre-dementia stage” on the continuum of 
cognitive decline and is characterized by objective impairment 
in cognition. Objective: This study aimed at investigating 
the association of peripheral inflammation with cognitive 
performance and neurodegeneration in MCI patients with 
or without AD pathology. Methods: Study population: 89 
consecutive enrolled amnestic MCI patients. AD pathology 
definition: based on baseline CSF Aβ42/P-tau level as well as 
APOE genotype (positivity defined as Aβ42/P-tau ratio<7.8 
for APOE4 non-carriers, <15.2 for carriers). Global cognition: 
Alzheimer’s Disease Assessment Scale 13 (ADAS-cog13). 
Neurodegeneration: volumes of the hippocampus and its 
subfields were extracted from 3T T1 MRI brain images with 
Freesurfer (version 6). Inflammation: the cytokine expression 
of pro- (IL6, IL8, IL1beta, TNF-alpha, NLRP3) and anti- (IL10) 
inflammatory molecules were measured by Real Time PCR 
Assay. The human biological samples were sourced ethically 
and subjects provided written informed consent. Results: 

Positive patients showed lower expression of IL-10 (p=.033) as 
well as higher expression of NLRP3 (p=.050) and IL-8 (p=.037). 
Correlation analyses revealed that i) high NLRP3 levels was 
associated with whole hippocampus and subfields volume 
reduction (whole hippocampus, r=-.33, p=.021; presubiculum, 
r=-.32, p=.031; CA1, r=-.30, p=.039; presubiculum, r=-.36, 
p=.012) and, ii) low IL10 levels was associated with worse 
cognition (r=-.58, p=.032) in the positive but not in the negative 
group. Conclusions: Altered expression of proinflammatory 
factors are associated to hippocampal neurodegeneration 
and worse cognitive performance in prodromal AD patients. 
These preliminary results suggest that non-invasive peripheral 
inflammatory biomarkers could represent possible biomarkers 
to support the early diagnosis of AD.

LP17:  CS6253 ABCA1 AGONIST TREATMENT IN 
CYNOMOLGUS MONKEYS REDUCES CEREBROSPINAL 
FLUID CONCENTRATIONS OF AΒ42, AΒ40, APP AND 
AP2B1 IN DOSE-RESPONSE MANNER. J.O. Johansson1,  
H.N. Yassine2,  D.M. Michaelson3,  J .E.G. Johansson4,  
H. Zetterberg5, B. Winblad6, J.L. Cummings7 ((1) Artery 
Therapeutics, Inc. - San Ramon, Ca, USA; (2) Usc - Los Angeles, 
USA; (3) Tel Aviv University - Tel Aviv, Israel; (4) Artery 
Therapeutics, Inc. - San Ramon, USA; (5) U Of Gothenburg - 
Gothenburg, Sweden; (6) Karolinska Institutet - Stockholm, Sweden; 
(7) Unlv - Las Vegas, USA)

Background: The apoE4 protein, encoded by the ε4 allele 
of the APOE gene, a major genetic risk factor for sporadic 
Alzheimer’s disease (AD), has impaired interaction with 
astrocyte’s ATP-binding cassette transporter A1 (ABCA1) 
resulting in: a) poor cholesterol efflux and b) build-up of 
residual cholesterol in lipid rafts, impeding astrocyte function 
(Rawat 2019) and increasing neuron cell death (Voskuhl 2018). 
Cynomolgus monkeys (cynos) have arginine in the critical 112 
and 158 positions (like hu apoE4) but not in the 61 position, a 
93% homology with human apoE, as well as lipid and amyloid 
metabolism similar to human. Consistent with humans, cyno 
CSF Aβ42 decreases with age as opposed to Aβ40. Objectives: 
In a dose-range finding toxicology study in cynos, we explored 
effects of CS6253 ABCA1 agonist treatment on CSF amyloid 
markers. Methods:  CS6253 was administered iv at 0 (Placebo), 
75 (low dose), 150 (mid dose) and 225 (high dose) mg/kg 
(n=2/sex/group) 5 times over 10 days to 2 year old cynos. 
CSF was collected before treatment and 6 hours after the 5th/
last dosing. CSF Aβ42 and Aβ40 were analyzed by SIMOA, 
APP and amyloid protein complex2B1 (AP2B1) by mass 
spectrometry. Results: CS6253 treatment decreased CSF levels 
of Aβ42, Aβ40, APP and AP2B1 in dose-response fashion with 
no significant differences between female and male cynos. For 
CSF Aβ42 the change in concentrations were: placebo +187 pg/
mL (+64%), low dose +18 pg/mL (+3%), mid dose +87 pg/mL 
(+18%) and high dose -95 pg/mL (-23%). The relative changes 
were of similar magnitude also for Aβ40, APP and AP2B1. 
The reduction in CSF Aβ42 correlated strongly with the CSF 
reductions in APP (R²=0.80, p<0.001) and AP2B1 (R²=0.64, 
p<0.001). Conclusions: Compared to placebo, the ABCA1 
agonist CS6253 reduced CSF Aβ42, Aβ40, APP and AP2B1 in 
dose-response manner in the 2 year old cynos. The results are 
consistent with previous finding in APOE4 mice models where 
brain Aβ42 (and P-tau) was reduced, AD pathology prevented, 
and cognition improved. The results need to be corroborated 
in humans with and without APOE ε4 at therapeutic doses. 
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CS6253 holds high promise for the prevention and/or treatment 
of APOE ε4-associated dementias, including AD.

Theme 13: DIGITAL HEALTH/E-TRIALS 

P096: EVALUATION OF SPEECH-BASED DIGITAL 
BIOMARKERS FOR ALZHEIMER’S DISEASE. J. Robin1,  
L. Kaufman1, W. Simpson1,2 ((1) Winterlight Labs - Toronto, 
Canada; (2) McMaster University - Hamilton, Canada)

Backgrounds: Non-invasive, low-cost digital biomarkers 
for Alzheimer’s disease (AD) would represent a major advance 
for dementia research. Digital biomarkers could facilitate more 
efficient screening and treatment of disease, and provide more 
sensitive endpoints for research studies and clinical trials. 
Speech changes in AD have emerged as an exciting area of 
research and a promising potential biomarker. Longitudinal 
studies of AD have highlighted numerous changes in speech 
as the disease progresses, including declines in the number of 
unique words used and the density of ideas in speech (1–3). 
More recently, advances in Natural Language Processing (NLP)  
technology and machine-learning techniques have provided 
new insights into what aspects of speech may be affected by 
disease. Machine-learning classifiers have shown that models 
leveraging the acoustic and linguistic components of speech 
can differentiate AD cases from healthy controls with >90% 
accuracy (4–6). While these findings are exciting, rigorous 
validation is needed to better understand what speech features 
are affected by disease, the time course of speech changes, 
and how these novel measures compare to current clinical 
standards.  Objectives: In this presentation we will outline a 
framework for clinical validation of digital biomarkers. With 
reference to this framework, we will provide evidence from 
our research studies on the development of speech-based 
biomarkers for detecting and monitoring AD. Our objective 
is to demonstrate what aspects of speech are useful for AD 
screening and symptom tracking, and present directions for 
future research and further validation. Methods: In a series of 
studies, we examine the relationship between features extracted 
from automated speech processing and the presence and 
severity of cognitive impairment in mild cognitive impairment 
(MCI) and AD. We evaluate the accuracy of machine-learning 
models to differentiate healthy controls from cases of AD. 
We examine the progression of speech changes over time in 
a sample of longitudinal cases with MCI and early AD. We 
compare speech measures with current clinical tools such as 
the Montreal Cognitive Assessment (MoCA). We test whether 
and when speech changes are detectable prior to AD diagnosis, 
and whether speech shows changes with treatment in clinical 
trials. Results: We demonstrate that machine-learning models of 
speech can be used to differentiate healthy controls from cases 
of AD with high sensitivity (82%) and specificity (91%), and 
examine which speech features contribute most to classification. 
We identify speech features that show significant decline 
over time in MCI and AD, including measures relating to 
the coherence and information content of speech. We show 
that speech features can be used to predict scores on current 
clinical measures, such as the MMSE and MoCA, within an 
average of 2.6 points of actual values. In a sample of individuals 
with multi-year longitudinal data, classification of later AD 
diagnosis was above chance based on speech recorded more 
than five years prior to diagnosis. Based on preliminary clinical 

trial data, we show evidence of changes to speech following 
treatment for AD. Conclusion: Together, these studies show 
how speech represents an exciting potential biomarker for 
AD by demonstrating diagnostic specificity, change with 
disease progression and correlation with current clinical 
tools. Preliminary evidence supports prediction of disease 
before onset and responsiveness to treatment. Collection of 
speech is naturalistic, low-cost and requires little or no clinical 
training, making it a much more flexible tool for clinicians 
and researchers compared to current standards. Future work 
will continue to develop and refine speech-based biomarkers 
for identifying and tracking AD onset and progression. 
References:  1. Berisha, V., Wang, S., LaCross, A. & Liss, J. 
Tracking Discourse Complexity Preceding Alzheimer’s Disease 
Diagnosis: A Case Study Comparing the Press Conferences of 
Presidents Ronald Reagan and George Herbert Walker Bush. 
J. Alzheimers Dis. 45, 959–963 (2015). 2. Le, X., Lancashire, I., 
Hirst, G. & Jokel, R. Longitudinal detection of dementia through 
lexical and syntactic changes in writing: a case study of three 
British novelists. Lit. Linguist. Comput. 26, 435–461 (2011). 3. 
Snowdon, D. A. Linguistic ability in early life and cognitive 
function and Alzheimer’s disease in late life. Findings from the 
Nun Study. JAMA J. Am. Med. Assoc. 275, 528–532 (1996). 4. 
Fraser, K. C., Meltzer, J. A. & Rudzicz, F. Linguistic Features 
Identify Alzheimer’s Disease in Narrative Speech. J. Alzheimers 
Dis. 49, 407–422 (2015). 5. Konig, A. et al. Use of Speech 
Analyses within a Mobile Application for the Assessment of 
Cognitive Impairment in Elderly People. Curr. Alzheimer Res. 
15, (2018). 6. Asgari, M., Kaye, J. & Dodge, H. Predicting mild 
cognitive impairment from spontaneous spoken utterances. 
Alzheimers Dement. Transl. Res. Clin. Interv. 3, 219–228 (2017).

P097: DEVELOPING AND ASSESSING A DIGITALLY 
SUPPORTED CARE MANAGEMENT PROGRAMME FOR 
CAREGIVERS OF PEOPLE WITH DEMENTIA: A CLUSTER-
RANDOMISED CONTROLLED TRIAL (GAIN). O.A. Klein1, 
J.R. Thryian2, M. Boekholt2, D. Afrin2, C. Dornquas2, M. Lindner2, 
B. Michalowsky2, I. Zwingmann3, A. Dreier-Wolfgramm4,  
S. Teipel 1, W. Hoffmann2, I. Kilimann1 ((1) German Center For 
Neurodegenerative Diseases - Rostock, Germany; (2) German Center 
For Neurodegenerative Diseases - Greifswald, Germany; (3) European 
University Of Applied Sciences - Rostock, Germany; (4) Hamburg 
University Of Applied Sciences - Hamburg, Germany)

Background: In an ageing population, family caregivers 
of people with dementia are essential to the quality of life of 
the care recipients. Efficiently supporting dementia family 
caregivers and ensuring their well-being is imperative. 
Enabling family caregivers to provide care at home prevents 
early institutionalisation of the person with dementia and 
alleviates the economic burden of dementia in the long term. 
As the first point of contact, general practitioners (GPs) have 
a key role in identifying burden and care needs of family 
caregivers. However, in routine care, this opportunity 
is limited by time constraints and detailed information on 
regionally available support and healthcare services is often 
lacking or services are not available. Digital support systems 
can aid in overcoming current limitations in service provision. 
Objectives: To develop a digital care management system to 
detect and manage unmet healthcare needs of family caregivers 
of people with dementia (PwD). To assess the clinical use, 
effectiveness and cost-effectiveness of a digitally supported 
care management programme to reduce unmet care needs 
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of family caregivers of PwD in the primary care setting. 
Methods: The development of the digital care management 
system (phase 1) was embedded within a multi-site, cluster 
randomised, controlled trial (phase 2) comparing a digitally 
supported care management programme with usual care. In 
phase 1, using a participatory research approach, we developed 
and piloted a tablet PC-based care management system 
that identifies unmet needs in family caregivers via a self-
administered baseline assessment and supports healthcare 
professionals in the management of the unmet needs identified. 
The following steps were conducted to develop the digital 
care management system: (i) a literature search examining 
the definition of an unmet need and identifying existing 
instruments used to assess medical, psychological, and social 
unmet needs, (ii) development of a baseline assessment to assess 
unmet needs, (iii) defining conditions that identify an unmet 
need in the system, (iv) matching intervention recommendations 
for each unmet need, (v) developing an automated outcome 
report of the baseline assessment, (vi) developing a success 
monitoring system to facilitate the management of unmet 
needs and (vii) piloting the system. In phase 2, five hundred 
family caregivers will be randomised at GP offices, specialist 
practices, and memory clinics, with about n=250 participants 
per arm. The tablet PC-based assessment will identify needs 
of family caregivers of PwD and will automatically generate 
an individual management plan. Specifically qualified study 
nurses in collaboration with the treating GP will carry out the 
management plan generated. The study nurses will support and 
monitor the implementation of the care plan via four monthly 
telephone follow-ups. All participants will receive a final follow-
up assessment at six months post-randomisation. Participants 
in the control group will receive usual care at first and the 
individual management plan at the six months follow-up. 
Primary outcomes are the Camberwell Assessment of Need for 
the Elderly and the EQ-5D. Secondary outcomes include the 
Zarit Burden Interview, the Social Lubben Network Scale, and 
use of medical and non-medical services. This trial is funded 
by the German Federal Joint Committee (G-BA) Innovation 
Fund and registered in the clinical trials database under 
NCT04037501. Results: A list of already existing instruments 
was identified. With the help of 27 caregivers and experts 
including neurologists, psychologists, psychiatrists and nurses, 
an initial selection of questions and existing instruments was 
generated and piloted. The preliminary selection comprised 
of 63 questions. Items and response options were examined 
for content, clarity, interpretability, and length. Caregivers 
and experts commented on the content, wording and order 
of questions, the response options provided, the length of 
the instrument, and the layout of each section. Questions and 
response options were re-worded to minimise ambiguity. 
The order and layout of questions were changed based on 
respondents’ comments. On average, it took 37 minutes 
(range 15-90, SD = 24) to complete the baseline assessment. 
Respondents stated that they lost focus towards the end of the 
assessment. As a result, the instrument was simplified. Based on 
the feedback we received, the baseline assessment was adapted 
and a tablet PC-based version was created, which resulted in an 
assessment containing 57 questions and a completion time of 
18 minutes. Subsequently, assessment items were paired with 
care management recommendations, which are automatically 
triggered by the system if an item is identified as unmet need. 
The outcome report contains all unmet needs identified as 
well as information about the caregiver’s health status. 

A success monitoring system was developed to support the 
management of unmet needs. Piloting of the system is currently 
being finalised to examine the handling and usability in clinical 
practice using a participatory research approach. Results for 
phase 2 will be reported at a later point when preliminary 
results are available. Conclusion: The findings of this trial will 
be useful in informing and improving current healthcare system 
structures to support family dementia caregivers within routine 
primary care practice.

P098: VALIDATING VIRTUAL TOOLS FOR REMOTE 
S A M P L I N G  O F  N E U R O L O G I C A L  F U N C T I O N : 
COMPARING TASK-DRIVEN EEG IN THE LAB 
AND IN THE HOME. B. Murphy1, F. Barbey1, A. Buick2, 
J. Dyer1, H. Nolan1 ((1) Brainwavebank Ltd. - Dublin; Ireland;  
(2) Brainwavebank Ltd. - Belfast, United Kingdom)

Background: During the current pandemic many clinical 
trials have been disrupted as travel and movement is limited, 
and clinical staff and vulnerable populations avoid face-to-
face meetings. This has accelerated the adoption, and in the 
process proven the feasibility, of many existing tools for remote 
or “virtual” trials. However to date, sampling of neurological 
function has required visits to larger clinics and imaging 
centres. Here we describe a suite of tools that allow repeated 
recording of resting and domain-specific neurological function, 
that is suited for use in small remote clinics or a patient’s 
home. The BrainWaveBank platform consists of an easy-to-use 
16 dry-sensor wireless EEG headset, engaging tablet-based 
cognitive assessments, and a secure cloud infrastructure that 
collects, preprocesses and presents remote session data for 
immediate review by clinical trial staff. Objectives: Here we 
present evidence from a structured series of lab and field-based 
validation studies, to demonstrate both the suitability of the 
platform for use by elderly participants, and the integrity of 
the data it yields. Methods: 1. Signal quality comparison to 
conventional wet EEG in-lab:  the BrainWaveBank headset was 
used to record EEG while 8 adult participants viewed simple 
visual stimuli in two task variants: a visual-evoked-potential 
(VEP) elicited by a series of white circles presented on screen; 
and a steady-state VEP, elicited by a series of flickering white 
circle stimuli (at 14Hz). Both tasks are low-level measures of 
cortical engagement, less affected by cognitive confounds. 
The same tasks were recorded using a Biosemi ActiveTwo 
setup which uses state-of-the-art preamplified wet sensors. 
The ordering of wet/dry sessions was counterbalanced. 2. 
User acceptance and compliance, at-home: after an in-person 
familiarisation session, 90 uncompensated older adults (40-
90yrs) were asked to use the EEG headset and paired 
behavioural tasks (resting EEG, and tasks in attention, memory 
and executive function) for 20 minutes a day, 5 days a week 
for 12 weeks. 3. Signal quality comparison recording in-lab vs 
at-home: 30 young adults took part in a benchmark study using 
a well-studied and safe psychoactive compound (intravenous 
racemic ketamine). During the pre-intervention period, 2 in-lab 
baseline recordings were taken, alongside 6 at-home baseline 
recordings. Passive and task-driven recordings were made. 
Results: 1. In the static VEP task condition the waveform 
morphology and scalp topography were similar, and the 
average signal spread at occipital electrodes was marginally 
higher (1.27μV) for dry sensors than for wet sensors (1.24μV), 
based on a Montecarlo based 95% confidence interval, calculated 
over the grand average ERP (8 participants x 2 sessions x 2 
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modalities). For the 14Hz steady-state VEP, the corresponding 
dry EEG signal spread was again marginally higher (1.28μV) 
than the wet (1.25μV). 2. Home-based users reported high 
satisfaction with the system, at 78.9 on the System Usability 
Scale (SUS), though it was somewhat lower for those aged 67 
years or more (SUS of 68.6). The mean compliance rate over the 
12 weeks of the study was 82% (i.e. 4.1 weekly sessions were 
submitted, of the 5 requested). Compliance was somewhat 
higher among older users, at 4.5 sessions per week for those 
aged 67 or more. An analysis of sensor contact reliability 
showed that at a single point in time of an average session, 14 
or 15 of the 16 dry sensors were in contact and recording EEG. 
Grand average P300 and ERN ERPs, gathered during gamified 
versions of the visual 2-stimulus oddball paradigm, and the 
Flanker task, showed morphology and topography matching 
those reported in the literature. 3. Grand-average lab-based 
and home-based signals for three ERPs (the P300, the ERN and 
the MMN) all showed similar topography and morphology. 
The variance of home-based recordings was higher, to the 
extent that 19%, 46% and 22% more data would be required 
of it to yield equivalent statistical power to in-lab recordings. 
Conclusion: The BrainWaveBank platform is judged as easy 
to use by participants, and this results in very high levels of 
compliance for frequent repeated sampling autonomously in 
the home, even with older individuals. Resting and domain-
specific event related potentials can be collected in supervised 
lab, and unsupervised home environments. In controlled 
settings, grand average signal quality is very similar to that from 
burdensome lab-systems. The additional noise associated with 
unsupervised data collection in uncontrolled home settings adds 
only modestly to the amount of data required to achieve similar 
statistical power – as can easily be achieved by asking patients 
to make multiple daily recordings. We are now conducting 
pilots of entirely virtual enrolment sessions. These suggest that 
video-conference-based familiarisation sessions are effective in 
place of the face-to-face modality that we have used to date. We 
will have new results on a direct comparison between in-person 
and web-based cohorts to present by the date of CTAD.

P099: MEASUREMENT OF ALZHEIMER’S DISEASE 
SYMPTOMATOLOGY USING REMOTE SMARTPHONE-
BASED ASSESSMENT OF VISUAL AND AUDITORY 
BEHAVIOR. A. Abbas, A. Paley, I. Galatzer-Levy (Aicure - New 
York, USA)

Background: Measurement of Alzheimer’s Disease severity 
and assessment of disease progression  presents several key 
challenges during drug development research, both for patient 
selection and measurement of treatment response. Traditional 
clinical assessments can be subjective, have poor inter-rater 
reliability, and often require in-person evaluation, which can 
be burdensome for both patients, caregivers, and clinicians 
and pose practical and logistical difficulties. There is a need for 
novel evaluation tools that are able to address measurement 
challenges and provide objective, reliable, and scalable 
assessment of disease progression and treatment response. 
Objectives: Here, we propose a study paradigm that utilizes 
novel digital measurement tools to assess symptom severity 
in individuals with Alzheimer’s Disease enrolled in clinical 
trials. Individuals with Alzheimer’s Disease demonstrate 
a heterogeneous range of symptomatology, with cognitive 
impairment manifesting in key aspects of observable patient 
behavior. Part of this manifestation is visual and auditory 

behavior such as changes in speech and language characteristics, 
vocal acoustic and prosodic markers, and facial expressivity and 
motor functioning. Given the availability of novel methods for 
digital measurement of all such markers, we aim to demonstrate 
the viability of an automated remote assessment for video and 
audio data capture that allows for measurement of visual and 
auditory markers of Alzheimer’s Disease. Methods: Individuals 
enrolled in clinical trials are asked to download a smartphone 
application from which they can perform remote assessments 
at scheduled time points. The assessments engage participants 
in active visual and verbal interactions with the smartphone 
app while video and audio of their behavior is recorded. The 
tasks are designed to be simple and brief, taking approximately 
1-2 minutes to complete. The video and audio recorded is then 
securely uploaded to a software backend. Once uploaded, a 
host of machine learning models are able to quantify specific 
behavioral characteristics indicative of Alzheimer’s Disease 
severity including natural language, speech prosody, and facial 
activity. Natural language analysis has demonstrated several 
characteristics of speech indicative of Alzheimer’s disease 
severity. This includes measures such as word repetitions, parts 
of speech used (e.g. fewer nouns, more pronouns, adjectives), 
fillers between words, lexical diversity, complex syntactic units, 
word entropy, and unintelligible words. The analysis of the 
acoustics of voice in individuals with Alzheimer’s Disease has 
revealed strong measures of disease presence and severity. 
Prosodic markers such as pause characteristics, shimmer, 
harmonics-to-noise ratio, and amount spoken1 have been shown 
to consistently differ in patients with Alzheimer’s Disease. 
Despite emotional experience being unaffected in Alzheimer’s 
Disease patients, individuals with the disorder can demonstrate 
abnormal patterns of facial activation during general behavior 
and in response to valenced stimuli. Results: Machine learning-
based measurements of visual and auditory behavior acquired 
through patient participation in smartphone-based assessments 
provide significant promiseas digital endpoints, allowing for 
assessment of treatment efficacy with greater frequency and 
sensitivity than is possible with traditional clinical endpoints, 
as well as supporting selection of appropriate patients in trials. 
These measures provide additional insight beyond what is 
acquired through existing endpoints, allowing for a deeper 
understanding of how Alzheimer’s Disease symptomatology is 
affected by the treatment compound. Conclusion: Traditional 
endpoints used in clinical research pose both practical and 
clinical challenges. A growing literature around facial and vocal 
markers associated with AD progression provides significant 
promise, but gaps remain with scalability needed for large-
scale drug development trials. Digital measurement tools are 
a proposed solution that provide remote, accurate, scalable, 
and frequent measurement of disease severity and treatment 
response. Utilization of such technologies in clinical research 
can allow for a richer understanding of how compounds affect 
disease symptomatology and reduce logistical burden on 
clinical trial operations.
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P100: AUTOMATED ADMINISTRATION OF SERIAL 
SUBTRACTION IN A REMOTE DATA COLLECTION 
CONTEXT: NOVEL TIMING FEATURES RELATED 
T O  T A S K  D I F F I C U L T Y  A N D  P A R T I C I P A N T 
DEMOGRAPHICS. N. Taptiklis1, B. Jennifer1,2, F. Francesca1,2  
((1) Cambridge Cognition - Cambridge, United Kingdom; (2) Dept. 
Psychiatry, University of Cambridge - Cambridge, United Kingdom)

Background: Serial Subtraction is a widely used task 
considered to be a valid and sensitive measure of processing 
speed and attention (Williams et al., 1996).  Variants of this 
task have been used in as part of neuropsychological screening 
tools (e.g. MoCA), and in conjunction with measures of gait 
and balance in the context of measurement of dual tasking, 
where Serial Subtraction is considered means of applying 
cognitive load. Despite the wide-spread utility of this task, 
measures derived from it have typically been limited to 
accuracy, or number of attempts over a given period (rate), 
and delivery has been restricted to in-person testing. Here, 
we report on the derivation of novel measures related to the 
timing of responses from Serial Subtraction data collected in 
an automated and remote context. Objectives: To validate 
the automatic administration of serial subtraction using the 
Neurovocalix platform. To explore fine-grained aspects of task 
performance derived from the timing and syntax of serial 
subtraction audio responses. Methods: From a pool of 5,742 
recordings of participants aged 17-86 years, 100 were randomly 
selected for manual review and scoring. Participants were 
all fluent English speakers, and completed serial subtraction 
by three and seven, via a device-agnostic web-app on their 
own devices. We recorded participant demographics and 
information regarding the operating system, browser and device 
on which the tasks were completed. Manual transcription was 
completed off-line by trained raters through the Neurovocalix 
system. These transcripts were scored for accuracy. We derived 
measures of the number of responses, the rate of responses 
(responses / task duration) and accuracy for both subtraction 
by sevens and threes, as these were measures which had 
previously been used to characterise performance. Transcripts 
were also used to derive timing measures, capturing the 
duration of each subtraction attempt and intervening silence 
between attempts. From these timing data, summary measures 
of variability (root mean square of successive differences 
(RMSSD), SD and Instability) and average durations were 
calculated. Acceleration in responses were computed using 
methods previously applied to tasks of oromotor function. 
These capture slowing or speeding of responses as the task 
progresses. Automated analysis of syntax from responses 
was used to characterised the style of responding, and the 
presence and frequency of non-target responses (intrusions 
or self-corrections). Results: From the recordings selected to 
review, 21 were excluded, the majority for technical audio or 
recording difficulty (n=11) or background noise (n=5). Two 
participants failed to follow task instructions, and in three 
recordings another party was heard helping.  As expected, mean 
response rate was significantly faster for subtraction by threes 
than by sevens (.41/second vs .27/second). Accuracy was also 
significantly higher for subtraction by threes (.91) by subtraction 
by sevens (.79), supporting the validity of automated data 
collection for this task. Non-target responses were seen more 
often during subtraction by seven than by three (2.06 vs 1.6). 
Syntactic analysis found four distinct styles of serial subtraction 
which differed in verbosity: 1: “two hundred and sixty three”; 

2: “two sixty three”; 3: “two six three” 4: “two hundred sixty 
three”. The first style was the most common (50% of responses), 
and also the one associated with the longest latency. Response 
styles were typically consistent within participants. Both task 
difficulty and response style were significantly associated with 
response rates and response durations, which could confound 
comparisons across individuals. Mixed effects analysis was 
carried out which allowed us to control for individual styles 
in responding by allowing a random intercept. Significant 
effects of subtraction difficulty was observed on both standard 
performance measures, and more detailed timing measures 
such as variability, instability and acceleration. Gender was 
significantly associated with rate of responding and acceleration 
in responses, whereas level of education was a significant 
predictor for instability in responding. Age predicted both 
mean duration and standard deviation in response. Conclusion: 
Serial subtraction is a widely used paradigm, which we have 
deployed on a remote data collection platform. The results 
demonstrate 1) the feasibility of automated data collection 
of this task 2) the derivation of novel measures of timing in 
assessing task performance and 3) the limitations of rate or 
number of responses as a measures of performance, given the 
dependence on the individual style of responding. Future work 
will focus on the automation of the transcription process, and 
the exploration of the changes to these timing features in the 
context of both dual task paradigms and neurodegeneration. 
Reference: Williams, M. A., LaMarche, J. A., Alexander, R. 
W., Stanford, L. D., Fielstein, E. M., & Boll, T. J. (1996). Serial 
7s and Alphabet Backwards as brief measures of information 
processing speed. Archives of Clinical Neuropsychology, 11(8), 
651-659.

LP18: FEASIBILITY, ACCEPTABILITY AND EFFECTS 
ON CLINICAL OUTCOMES OF A WEB-BASED 
MULTIDOMAIN LIFESTYLE INTERVENTION IN OLDER 
ADULTS: THE EMIND RANDOMIZED CONTROLLED 
TRIAL. P. De Souto Barreto1, K. Pothier2, G. Soriano1,  
M. Lussier3, L. Bherer3, S. Guyonnet 1, A. Piau1, P.J. Ousset1, 
B. Vellas1 ((1) Gerontopole Of Toulouse - Toulouse, France;  
(2) University Of Tours - Tours, France; (3) Université De Montréal - 
Montreal, Canada)

Background: Multidomain lifestyle training provided 
through a web platform for older adults are rare. Objectives: To 
describe the feasibility and acceptability of a 6-month web-based 
multidomain lifestyle training intervention for community-
dwelling older people and to test the effects of the intervention 
on both function- and lifestyle-related outcomes. Methods: 
6-month, parallel-group, randomized controlled trial (RCT), 
ran in the Toulouse area, South-West, France. Participants 
were community-dwelling men and women, ≥ 65 years-old, 
presenting subjective memory complaint, without dementia. 
The web-based multidomain intervention group (MIG) received 
a tablet to access the multidomain platform and a wrist-worn 
accelerometer measuring step counts; the control group (CG) 
received only the wrist-worn accelerometer. The multidomain 
platform was composed of nutritional advices, personalized 
exercise training, and cognitive training. Participants should 
follow: both exercise and cognitive training twice a week, 
and nutritional advices twice a month. The main outcomes 
measures were the feasibility, defined as the proportion of 
people connecting to ≥75% of the prescribed sessions, and 
acceptability, investigated through content analysis from 
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recorded semi-structured interviews. Secondary outcomes 
included clinical (cognitive function, mobility, mood, nutritional 
status, health-related quality of life (HRQOL)) and lifestyle 
(physical activity, step count, food intake, leisure-time cognitive 
activities) measurements. Results: Among the 120 subjects (74.2 
±5.6 years-old; 57.5% women) equally randomized between 
groups, 109 completed the study (n=54, MIG; n=55, CG). 
58 MIG subjects connected to the multidomain platform at 
least once; among them, adherers of ≥75% of sessions varied 
across multidomain components: 37 people (63.8% of 58 
participants) for cognitive training, 35 (60.3%) for nutrition, 
and three (5.2%) for exercise; these three persons adhered to 
all multidomain components. Participants considered study 
procedures and multidomain content in a positive way; the 
most cited weaknesses were related to exercise: too easy, 
repetitive, and slow progression. Compared to controls, the 
intervention had a positive effect on HRQOL; no significant 
effects were observed across the other clinical and lifestyle 
outcomes. Conclusion: Providing multidomain lifestyle training 
through a web-platform is feasible and well-accepted, but the 
training should be challenging enough and adequately progress 
according to participants’ capabilities to increase adherence. 
Trial registration. ClinicalTrial.gov; NCT03336320; available at: 
https://clinicaltrials.gov/ct2/show/NCT03336320.

Theme 14: TELEMEDICINE AND AD CLINICAL 
TRIALS	

P 1 0 1 :  R E I N V E N T I N G  A L Z H E I M E R ’ S  D I S E A S E 
P R E S C R E E N I N G :  T H E  G L O B A L  A L Z H E I M E R ’ S 
P L A T F O R M  F O U N D A T I O N ®  ( G A P )  R E M O T E 
RECRUITMENT AND PRESCREENING PROGRAM.  
L. Zisko, C. Cordell, J. Smith, J. Trotter, L. Thurman, J. Sipchen 
(Global Alzheimer’s Platform Foundation (gap) - Washington, USA)

Background: Many parts of clinical trials are moving 
toward a remote design to reduce COVID-19 exposure and 
transmission.  Conventional recruitment and outreach events 
often involve direct contact with potential participants during 
memory clinics, brain health check-ins, or health fairs. The 
traditional clinical trial prescreening process often requires a 
potential participant to travel to a research site for an initial 
appointment.  For both prescreening and recruitment events, 
the usual challenges of getting the potential participant to the 
event or site due to distance, time constraints, and access to 
transportation have now been further compounded by increased 
potential for exposure to COVID-19.  Potential participants in 
Alzheimer’s disease (AD) clinical trials are especially vulnerable 
due to their age.  Furthermore, AD trials typically require a 
study partner, so the potential for exposure has now been 
doubled. The Global Alzheimer’s Platform Foundation® 
(GAP) is developing a comprehensive remote recruitment 
and prescreening program for sites in its network (GAP-Net) 
that protects the safety of the clinical trial community while 
generating interest in clinical research and enabling collection 
of robust prescreening data.  This program is designed not 
solely as a contingency during the COVID-19 pandemic but as a 
long-term strategy to make recruitment and prescreening events 
more accessible to potential AD participants. Objectives: The 
objectives of the GAP Remote Recruitment and Prescreening 
Program are as follows: Protect the health and safety of 

potential participants and clinical research personnel. Comply 
with the Health Insurance Portability and Accountability Act 
(HIPAA) and protect sensitive health information. Deliver 
remote recruitment and outreach processes / materials that 
enable sites to generate potential candidates for AD clinical 
research. Identify participants that are well-characterized for 
AD clinical trials and retain the interest of those participants. 
Ensure essential, user-friendly prescreening technology is 
available to sites and participants. Recommend a pathway 
for potential reimbursement of prescreening efforts under 
appropriate federal regulations. Methods: GAP’s proposed 
multipronged strategy contains several elements designed 
to engage potential participants, enable prescreening, and 
maintain relationships with the community.  All programming 
is customizable to address unique conditions in the community 
and to leverage annual observances (eg, Black History Month, 
Clinical Trials Awareness Week). Remote recruitment toolkits 
facilitate community engagement and stimulate interest in AD 
clinical research and brain health.  Toolkits focus on telehealth 
options, e-communication platforms, and virtual strategies for 
staying connected to participants and the community.  Among 
these are GAP-facilitated events such as GAP-Talks, which 
connect with potential participants on behalf of GAP-Net sites 
to provide education and awareness about Alzheimer’s and 
Brain Health and engage potential study volunteers.  GAP also 
focuses on information sharing across sites regarding what 
is working effectively by hosting regular webinars for GAP-
Net sites to connect with one another and share ideas.  GAP 
works with sites to develop remote workshops, educational 
lectures, Town Halls, brain health activities, and other virtual 
options to maintain a steady recruitment cadence. GAP-Net 
sites are also focusing on social and digital media campaigns 
to direct individuals to site websites, study landing pages. 
and online intake forms. The prescreening toolkit includes a 
detailed implementation roadmap for sites, a benchmarked 
process for conducting virtual memory screens (including 
cognitive assessments), and participant-facing materials 
explaining the prescreening journey as well as addressing 
any technology concerns.  Technology guidance regarding 
HIPAA-compliant telehealth video applications is provided, 
as is technology (laptops, iPads) when possible, to ensure 
sites have the necessary telehealth equipment. Education on 
billing opportunities for cognitive testing based on Centers 
for Medicare and Medicaid Services (CMS) regulations is also 
available so sites can be appropriately reimbursed for their 
prescreening activities. Results: Program implementation 
began late 2Q2020 in different venues:  Over 450 people have 
participated in 6 virtual talks (hosted by GAP and GAP-Net 
sites); more are registering for future events. Sites are seeing 
increased participation in webinars ranging from 40 to 130 
registrants per session. GAP-Net sites recently implementing 
virtual prescreening programs have already seen a return to 
pre-pandemic prescreening rates. The Program will be further 
refined as additional elements are implemented and as 
more GAP-Net sites re-open for prescreening and screening. 
Conclusions: GAP-Net sites can effectively recruit and 
prescreen in a remote and virtual environment when provided 
information, support, and resources.  Additional opportunities 
for more advanced programing may be included for support 
on specific trials, including kits to facilitate home health visits, 
where appropriate and approved. GAP’s Remote Recruitment 
and Prescreening Program will provide the field with several 
benefits. A mechanism for remote prescreening will allow sites 
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to continue to prescreen while protecting the health and safety 
of the clinical trial community. A cohort of potential participants 
that are well-characterized and willing to participate in AD 
clinical research, which can lower screen fail rates and accelerate 
enrollment. The remote prescreening process will help offset 

delays experienced because of the COVID-19 pandemic. Finally, 
the program will provide much needed liquidity to AD clinical 
trial sites.


