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Abstract

BACKGROUND: Screening procedures for early Alzheimer’s
disease (AD) trials seek to efficiently identify participants who
fulfill clinical and biomarker criteria for AD and enrich for
those most likely to experience significant clinical progression
during the study. Episodic memory performance is often
assessed in screening, but the utility of different memory tests
for optimizing screening efficiency and/or rates of clinical
progression remains uncertain.

OBJECTIVES: Cross-study comparisons of the effects of
inclusion criteria based on performance on the Free and Cued
Selective Reminding Test (FCSRT) or the Repeatable Battery
for the Assessment of Neuropsychological Status (RBANS) on
screen-failure rates for episodic memory and B-amyloid (AP)
positivity (by CSF or PET) and on subsequent rates of clinical
disease progression in randomized participants across three
clinical trials in early (prodromal-to-mild) AD.

DESIGN: Secondary analyses of cross-sectional and longitudinal
clinical trial data.

SETTING: Multi-center international clinical trials.
PARTICIPANTS: Individuals with prodromal-to-mild AD
screened and/or randomized in clinical trials for crenezumab
(CREAD, CREAD?2) or semorinemab (Tauriel). Cross-sectional
analyses of screening data for episodic memory impairment
included participants from CREAD2 (n=2897) and Tauriel
(n=887) and for AP positivity included participants from
CREAD (n=1138), CREAD2 (n=1119), and Tauriel (n=483).
Longitudinal analyses of rates of clinical progression included
participants from CREAD (n=779), CREAD2 (n=773), and
Tauriel (n=331).

MEASUREMENTS: Cross-sectional analyses examined
eligibility rates per cutoffs defined for the FCSRT (CREAD,
CREAD?2) or RBANS (Tauriel) and per AB positivity using CSF
and/or PET biomarkers. Longitudinal analyses examined rates
of clinical progression on the Clinical Dementia Rating-Sum
of Boxes (CDR-SB), the 13-item version of the Alzheimer’s
Disease Assessment Scale-Cognitive Subscale (ADAS-Cog13),
and Alzheimer’s Disease Cooperative Study-Activities of Daily
Living Scale (ADCS-ADL).

RESULTS: Lower rates of study eligibility per episodic memory
criteria were seen with the FCSRT (CREAD?2) relative to the
RBANS (Tauriel), but similar rates of eligibility per A positivity
criteria were seen amongst participants with episodic memory
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impairment per the cutoffs used on either assessment. Similar
rates of clinical decline over 18 months on the CDR-SB, ADAS-
Cogl3, and ADCS-ADL were observed in study populations
enriched using the FCSRT (CREAD, CREAD?2) or the RBANS
(Tauriel).

CONCLUSIONS: Cutoffs for episodic memory impairment on
the FCSRT used in the CREAD and CREAD?2 studies are more
stringent than those on the RBANS used in the Tauriel study,
resulting in lower rates of eligibility. However, given that study
enrichment with either test yields similar rates of AP positivity
and clinical progression, considerations beyond these factors
may drive the decision of which assessment to use for screening
in early AD clinical trials.

Key words: Alzheimer, memory, amyloid, clinical trial, screening,
inclusion/exclusion.

Introduction

ver the past decade, clinical trials in
OAlzheimer’s disease (AD) have increasingly
focused on enrolling participants at earlier
stages of disease, when putative disease-modifying
interventions may be more likely to deliver greater
clinical impact (1). Clinical trials in early AD entail a
number of distinct challenges (2) and rely on efficient
screening procedures to identify participants that: a)
fulfill clinical diagnostic criteria for AD, b) have
biomarker evidence of underlying AD pathology, and
c) will exhibit sufficient clinical progression to allow for
detection of any treatment effects over the duration of the
study.

In the majority of recent early (prodromal-to-mild) AD
clinical trials, these screening imperatives have resulted
in inclusion criteria that specify significant impairment in
episodic memory. Deficits in episodic memory are a core
feature of the IWG-2 clinical diagnostic criteria for AD
(3). In cross-sectional studies of amnestic mild cognitive



impairment (MCI), more severe episodic memory deficits
are seen amongst participants who are B-amyloid (Ap)
PET positive than those who are Ap PET negative (4,
5). Furthermore, longitudinal studies indicate that
participants with greater impairment on episodic memory
tests at baseline show more rapid subsequent clinical
decline (6, 7).

Two episodic memory tests commonly implemented
for screening in early AD trials are the Free and Cued
Selective Reminding Test (FCSRT) (8) and the Delayed
Memory Index (DMI) from the Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS) (9).
The FCSRT is a word-list learning task that specifically
assesses the effects of cueing for assisting verbal recall;
deficits in cued recall in the context of controlled
encoding have been postulated to be more specific for
AD (3, 10, 11). The RBANS includes 12 cognitive subtests
that assess a wider range of cognitive function. The
RBANS DMI is comprised of 4 subtests that explicitly
assess delayed memory (Word List Recall, Word List
Recognition, Story Memory, and Figure Recall); average
performance across these subtests has been postulated
to be a more reliable measure of anterograde memory
than any single test (12). The FCSRT has been used in
trials of crenezumab (NCT02670083, NCT03114657),
gantenerumab (NCT01224106), and solanezumab
(NCT02760602), while the RBANS DMI has been used
in trials of aducanumab (NCT02477800, NCT02484547),
semorinemab (NCT03289143), tilavonemab
(NCT02880956), and verubecestat (NCT01953601).

Previous work suggests that cutoffs on the FCSRT
produce study cohorts that exhibit faster rates of
clinical progression than similar unenriched cohorts
(13). Likewise, poorer scores on the FCSRT (14) and the
RBANS DMI (15) have been associated with higher rates
of positive AB PET scans. However, the relative utility of
the FCSRT versus the RBANS for optimizing screening
efficiency and/or rates of subsequent clinical progression
in randomized participants remains uncertain. We sought
to address these knowledge gaps by comparing study
eligibility rates per inclusion criteria for episodic memory
deficits and positive A biomarker status as well as
subsequent rates of clinical decline between early AD
trials that used cutoffs on either the FCSRT (CREAD,
CREAD?2; crenezumab) or the RBANS DMI (Tauriel;
semorinemab).

Methods

Study design

Screening and/or longitudinal data from
participants with prodromal-to-mild AD in the CREAD
(NCT02670083), CREAD2 (NCT03114657), and Tauriel
(NCT03289143) trials were analyzed. The Phase 3
CREAD (n=813) and CREAD2 (n=806) studies evaluated
the safety and efficacy of monthly doses of the anti-Ap
antibody crenezumab (60 mg/kg) versus placebo for

42

SCREENING IN AD TRIALS: FCSRT VS. RBANS

up to 105 weeks (16), while the Phase 2 Tauriel study
(n=457) evaluated the safety and efficacy of monthly
doses of the anti-tau antibody semorinemab (1500 mg,
4500 mg, or 8100 mg) versus placebo over 73 weeks (17).
As previously reported, no clinical efficacy was seen in
these studies with either intervention relative to placebo
(16, 17).

Participants

At the time of enrollment, participants in all three
studies met diagnostic criteria for mild cognitive
impairment (MCL i.e., prodromal AD) (18) or dementia
(mild AD dementia; i.e., mild AD) (19) due to AD, and
had global Clinical Dementia Rating (CDR) (20) scores
of 0.5 or 1, and evidence of significant cerebral amyloid
pathology confirmed by AB PET scan (visual read of
[*¥F]florbetaben, [*F]florbetapir, or [**F]flutemetamol in
all studies, also [*F]NAV4694 in Tauriel (21-24)) or CSF
AB, ,, levels [CREAD, CREAD2: < 950 pg/mL Tauriel: <
1000 pg/mL, Elecsys -amyloid (1-42) CSF immunoassay;
Roche Diagnostics, Penzberg, Germany; cutoffs differ in
part due to different CSF sample handling protocols]. The
inclusion criteria for the crenezumab and semorinemab
studies differed in age (CREAD, CREAD?2: 50-85 years
old; Tauriel: 50-80 years old) and Mini-Mental Status
Examination (MMSE) (25) score [CREAD, CREAD2: 22-30
(inclusive); Tauriel: 20-30 (inclusive)] ranges. In order to
increase the validity of comparisons between studies,
only participants with screening MMSE scores of 22-30
(inclusive) were included in our analyses.

For the episodic memory deficit inclusion criterion, the
CREAD and CREAD?2 studies used cutoffs derived from
the FCSRT (8) Immediate Recall assessments (Free Recall
< 27 and Cueing Index < 0.67) which had previously been
identified as optimal for enriching prodromal AD studies
for participants most likely to demonstrate subsequent
clinical progression (26). The FCSRT is estimated to take
12-15 minutes to administer (27). In the Tauriel study, the
analogous inclusion criterion used a cutoff derived from
the RBANS (9) [DMI < 85 (one standard deviation below
normative means)]. The RBANS is estimated to take
20-30 minutes to administer (28). Psychometric analyses
(including test-retest reliability) have previously been
reported for both the FCSRT (29) and the RBANS (28, 30).
Centralized service providers (CREAD and CREAD2:
Bracket, Wayne, PA; Tauriel: Medavante-ProPhase,
Hamilton Township, NJ) were used to standardize rater
qualifications and training, test administration, data
quality monitoring, and scoring of the FCSRT and RBANS
across study sites via tablet-based electronic data capture.

Screening procedures

The screening procedures for CREAD, CREAD?2,
and Tauriel were performed in stages, as illustrated in
Supplemental Figure 1. MMSE and episodic memory
(FCSRT or RBANS) assessments were performed during
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Table 1. Screening cohorts for CREAD2 and Tauriel

CREAD CREAD2 Tauriel P
Assessment of episodic memory
n n/a 2897 887
Age, mean (SD) n/a 71.3 (7.9) 67.9 (11.2) <0.001
MMSE, mean (SD) n/a 25.5(2.3) 25.6 (2.5) 0.263
Assessment of Af status
n 1138 1119 483
AB PET, n (%) 784 (68.9) 778 (69.5) 407 (84.3) <0.001
CSFAB, . n (%) 466 (40.9) 363 (32.4) 117 (24.2) <0.001
Age, mean (SD) 70.9 (8.0) 71.7 (7.6) 67.7 (11.2) <0.001
MMSE, mean (SD) 24.7 (2.1) 24.6 (2.0) 25.0 (2.2) 0.36

The total number of A PET and CSF A, ,, assessments exceeds the total number of participants because a subset of participants was assessed for AB using both

modalities.

the initial screening stage. Comparisons of eligibility per
episodic memory impairment inclusion criteria were
only conducted with CREAD2 and Tauriel data because
in CREAD, the FCSRT was often performed prior to
the MMSE. Amongst participants screened for CREAD
who did not meet the FCSRT inclusion criterion, MMSE
scores were not consistently collected. Across all three
studies, if MMSE and episodic memory criteria were met,
participants proceeded to the next stage of screening,
which included assessment with the CDR, diagnostic
classification as prodromal or mild AD, medical history
and examination, laboratory assessments, and brain MRI.
Determination of amyloid biomarker status positivity
by CSF and/or PET was performed at the last stage of
screening for potential participants who fulfilled all other
inclusion and exclusion criteria. A subset of participants
underwent both CSF and PET assessments for amyloid
status (CREAD: n=112; CREAD2: n=22; Tauriel: n=41)
either because they elected to undergo additional optional
study procedures or because their amyloid status was
negative in the first modality assessed (either PET or
CSF) and they elected to be re-assessed with the other
modality. The overall screen-failure rates for each study
have previously been reported (CREAD: 78.2%; CREAD2:
78.0%, Tauriel 63.1%) (16, 17).

Longitudinal clinical outcome assessments

The schedule of overlapping longitudinal clinical
outcome assessments for CREAD, CREAD2, and
Tauriel are illustrated in Supplemental Figure 2. All
studies included assessments of the CDR Sum of Boxes
(CDR-SB), the ADAS-Cogl3 (31), and Alzheimer’s
Disease Cooperative Study-Activities of Daily Living
Scale (ADCS-ADL) (32). Assessments were performed
at Weeks 1 and 25 in all three studies, with additional
assessments performed at Weeks 53, 77, and 105 in
CREAD and CREAD?2, and at Weeks 49 and 73 in Tauriel.
For consistent comparisons between studies, the analyses
reported here only included assessments up to Weeks
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73/77. The Tauriel study was conducted through the
completion of its double-blind period (Week 73; mean
duration of treatment: 62.0 weeks), but the CREAD
and CREAD2 studies were halted early after an interim
futility analysis (16). More longitudinal data was available
from CREAD (mean duration of treatment: 78.8 weeks)
than from CREAD2 (mean duration of treatment: 41.9
weeks). For each clinical outcome measure, participants
included in the respective modified intent-to-treat (mITT)
cohort had assessment data at baseline and at least one
post-baseline timepoint.

Statistical Analyses

Primary statistical analyses were performed with R
(v.3.3.2) (33). Baseline comparisons between trial cohorts
were conducted using t-tests or one-way ANOVAs
for continuous measures and chi-squared tests for
categorical variables, with post hoc Bonferroni correction
for multiple comparisons where appropriate. Inclusion
rates during screening per the episodic memory criterion
using the FCSRT (CREAD2) versus RBANS (Tauriel)
and per the AB positivity criterion using Ap PET or CSF
AB, ,, were compared between trial cohorts using chi-
squared tests, with Bonferroni correction for multiple
comparisons across MMSE bins. Longitudinal rates of
disease progression, as measured by the CDR-SB, ADAS-
Cogl3, and ADCS-ADL were estimated using mixed
models for repeated measures (MMRM), adjusting for
baseline diagnosis (prodromal versus mild AD), APOE
genotype (e4+ versus e4-), and baseline performance on
each assessment.

Data Sharing

Qualified researchers may request access to individual
patient level data through the clinical study data request
platform (https:/ /vivli.org/). Further details on Roche’s
criteria for eligible studies are available here: https://
vivli.org/members/ourmembers/. For further details



on Roche’s Global Policy on the Sharing of Clinical
Information and how to request access to related
clinical study documents, see https:/ /www.roche.com/
innovation/ process/ clinical-trials / data-sharing/ .

Results
Screening populations in CREAD?2 and Tauriel

Demographic and clinical information for participants
screened in CREAD2 and Tauriel who had baseline
MMSE scores of 22-30 (inclusive) and available FCSRT
(CREAD?2) or RBANS (Tauriel) data are shown in Table
1. Due to the different inclusion criteria for age between
the two studies, screening participants in CREAD2 were
significantly older than those in Tauriel [t(3782)=8.37,
p<0.001]. Similar screening MMSE scores were observed
in the analysis cohorts for these two studies [t(3782)=1.12,
p=0.27].

Eligibility per episodic memory impairment
inclusion criterion

Eligibility rates for screening participants in CREAD2
and Tauriel per their respective inclusion criteria cutoffs
on the FCSRT (CREAD2) or RBANS (Tauriel) are shown
in Figure 1. In the overall analysis cohort, significantly
higher percentages of screening participants were
eligible with the RBANS (76.3%) versus FCSRT (54.6%)
cutoffs [x*(3784)=133.51, p<0.001]. In both CREAD2 and
Tauriel, higher eligibility rates per the episodic memory
impairment criteria were seen at lower MMSE scores,
but for each MMSE score (from 22-30), higher rates of
eligibility were seen with the RBANS cutoff relative to the
FCSRT cutoff (all ps<0.001, Bonferroni-corrected critical
p=0.006).

Figure 1. Eligibility rates per episodic memory impairment
criteria were lower with FCSRT versus RBANS cutoffs
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Eligibility per AP positivity inclusion criterion

In CREAD, CREAD?2, and Tauriel, only participants
who fulfilled the episodic memory impairment
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inclusion criterion (and other clinical inclusion/
exclusion criteria) were subsequently assessed for A
positivity by either PET or CSF. Similar proportions
of participants failed screening due to other clinical
inclusion/exclusion criteria between MMSE /episodic
memory testing and A{ assessment in CREAD (29.9%),
CREAD?2 (29.2%), and Tauriel (28.7%). Demographic
and clinical information for participants who reached
the AP assessment stage of screening are shown in Table
1. There was again a significant difference between
studies in age [F(2,2737)=38.10, p<0.001], as CREAD and
CREAD? participants who underwent assessment for AP
positivity were significantly older than those in Tauriel
(ps<0.001). Similar MMSE scores were seen across study
cohorts [F(2,2737)=1.02, p=0.36]. There were significant
differences between trials in the proportions of screening
participants with Ap PET data [x*(2,2740)=44.72, p<0.001;
CREAD: 68.9%, CREAD2: 69.5%, Tauriel: 84.3%].
Likewise, there were significant differences between trials
in the proportions of screening participants with CSF
AR, ,, data [x*(2,2740)=45.60, p<0.001; CREAD: 40.9%,
CREAD?2: 32.4%, Tauriel 24.2%].

Figure 2. A biomarker positivity rates were not
significantly different after enrichment via FCSRT
(CREAD?2) or RBANS (Tauriel) with A) AB PET and B)
CSF AB, ,, levels
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Similar rates of AB PET positivity (Figure 2A) were
seen across the three studies [CREAD: 70.4%, CREAD?2:
70.8%, Tauriel: 68.3%; x*(2,1969)=0.85, p=0.65] and
across screening MMSE scores (all ps=0.10), though
higher rates were seen in both studies in participants
with lower MMSE scores. Likewise, similar rates of CSF
AB, ,, positivity (Figure 2B) were seen across the three
studies [CREAD: 79.6%, CREAD2: 81.8%, Tauriel: 85.5%;
X3(2,946)=2.25, p=0.32] and across screening MMSE scores
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Age, mean (SD) 70.2 (8.4) 70.6 (7.9) 69.9 (7.1) 0.67 70.6 (8.2) 70.8 (7.7) 69.8 (6.9) 0.15
Female, n (%) 235 (59.9) 213 (56.3) 56 (56.6) 0.57 460 (59.1) 436 (56.4) 186 (56.2) 0.50
White, n (%) 344 (87.8) 317 (83.9) 95 (96.0) <0.01 682 (87.5) 648 (83.8) 307 (92.7) <0.01
> HS graduate, n (%) 294 (75.0) 279 (73.8) 81 (81.8) 0.26 593 (76.1) 583 (75.4) 265 (80.1) 0.23
APOE4+, n (%) 280 (71.4) 251 (66.4) 73 (73.7) 0.20 561 (72.0) 515 (66.6) 248 (74.9) <0.01
Mild AD, n (%) 258 (65.8) 219 (57.9) 60 (60.6) 0.08 510 (65.5) 444 (57.4) 194 (58.6) <0.01
Symp AD Tx, n (%) 273 (69.6) 270 (71.4) 69 (69.7) 0.32 551 (70.7) 552 (71.4) 223 (67.4) 0.39
MMSE, mean (SD) 23.4(2.9) 23.5(2.9) 23.8 (2.5) 0.43 23.6 (3.0) 23.6 (2.9) 24.1 (2.4) <0.01
CDR-SB, mean (SD) 3.8 (1.6) 3.7 (1.5) 3.8(1.7) 0.84 3.8 (1.6) 3.7 (1.5) 3.7 (1.6) 0.20
ADAS-Cog13, mean (SD) 289 (7.4) 29.0 (7.3) 27.0(7.2) 0.04 29.1(7.5) 28.9 (7.3) 27.2(7.3) <0.01
ADCS-ADL, mean (SD) 67.7 (8.1) 66.8 (8.1) 67.4 (9.0) 0.30 67.5 (8.1) 67.0 (8.2) 68.5 (7.5) 0.02

mITT: participants with CDR-SB (primary endpoint) data at baseline and at least one post-baseline timepoint; HS: high school; Symp AD Tx: symptomatic treatment with
an acetylcholinesterase inhibitor and /or memantine.
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(all ps=0.09). However, no clear association relationship
between screening MMSE score and CSF AR, positivity
was observed, possibly due to the smaller sample sizes
of participants assessed for A positivity via CSE. Within
each study, higher rates of Ap biomarker confirmation
were seen amongst participants assessed via CSF relative
to those assessed via PET [CREAD: x2(1250)=12.82,
p<0.001; CREAD2: x*(1141)=15.68, p<0.001; Tauriel:
x*(524)=13.32, p<0.001]. However, analyses of data
from a CREAD substudy that included participants
who underwent both CSF AB, . and AP PET analyses
demonstrated 85% concordance for AP positivity between
these modalities (16).

Longitudinal progression rates on clinical
outcome assessments

Although previous work suggests that the FCSRT
may have utility for enriching early AD clinical trials for
participants with positive AB PET scans (14), the inclusion
cutoff on the FCSRT used in CREAD and CREAD2 was
optimized to enrich for early AD participants who were
most likely to show subsequent clinical progression rather
than for AP positivity (26). Therefore, we performed
additional analyses of longitudinal disease progression in
the CREAD, CREAD2, and Tauriel studies to determine
whether the different inclusion criteria for episodic
memory impairment between CREAD/CREAD2 and
Tauriel resulted in different patterns of clinical decline.

We initially compared disease progression between
the placebo arms of the CREAD, CREAD2, and Tauriel
studies. Baseline characteristics of these three placebo
cohorts are shown in Table 2. While the placebo arms of
these studies were generally well balanced, there was
a slightly higher percentage of White participants in
the Tauriel placebo arm and slightly poorer baseline
performance on the ADAS-Cogl13 in the CREAD and
CREAD?2 placebo arms. Longitudinal analyses of change
from baseline through Week 73/77 on the CDR-SB,
ADAS-Cogl13, and ADCS-ADL in the two placebo groups
is shown in Figure 3A. MMRM modeling indicated that
similar overall rates of clinical decline and variance were
observed in across all three studies.

We have previously reported that clinical efficacy
was not observed in any of the treatment arms in
CREAD, CREAD?2, or Tauriel relative to placebo (16, 17).
Therefore, in order to compare overall rates of clinical
decline between studies, we pooled all of the treatment
arms within each study for further analyses. Baseline
characteristics of the three overall cohorts are shown in
Table 2. While these larger cohorts were again generally
well balanced, there was again a higher percentage of
White participants in Tauriel. CREAD2 was comprised
of a slightly lower percentage of APOE4 carriers, while
CREAD was comprised of a slightly higher percentage of
mild AD participants. Overall, slightly better performance
was seen at baseline on the MMSE, ADAS-Cog13, and
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ADCS-ADL in Tauriel. MMRM modeling again indicated
that both the overall rates of clinical decline and variance
were similar across all three studies (Figure 3B).

Discussion

Our analyses of the CREAD, CREAD2, and Tauriel
studies suggest that while FCSRT cut-offs resulted in
a lower rate of eligibility relative to RBANS cut-offs
per episodic memory inclusion criteria, the cohorts that
resulted from the use of either test within the overall
screening process yielded similar rates of AD biomarker
positivity. Likewise, amongst randomized participants,
similar rates of subsequent clinical decline were seen
on the CDR-SB, ADAS-Cog13, and ADCS-ADL scales.
Taken together, these results suggest that the FCSRT and
RBANS cutoffs used in these studies exhibit similar utility
for enriching the study samples for both positive AD
biomarkers and significant longitudinal clinical disease
progression.

The lower rates of eligibility per episodic memory
inclusion criteria in CREAD?2 relative to Tauriel likely
reflect that the FCSRT cutoff that was used selects for
more severe memory impairment than the corresponding
RBANS cutoff, as suggested by the poorer baseline
performance on the MMSE and ADAS-Cogl3 amongst
participants in CREAD and CREAD?2 relative to those in
Tauriel (Table 2). While there are limited formal FCSRT
normative data available for the version that used in
CREAD and CREAD?2, data from a cognitively normal
Italian cohort indicates that a Cueing Index cutoff of
<0.67 is approximately 2.4 SD below the normative mean
(34). In contrast, the RBANS DMI cutoff of <85 that was
used in Tauriel is only 1 SD below the normative mean.
The corresponding cutoff for 2.4 SD below the normative
mean would be <64. If implemented for Tauriel, this
cutoff would decrease the episodic memory criterion
eligibility rate to 55.1%, which is comparable to that seen
in CREAD2 (54.6%).

A prior analysis of the utility of using an RBANS
DMI cutoff of <85 for screening across multiple early AD
studies reported an AP PET positivity rate of 70% (35),
which is similar to the AB PET positivity rates seen in our
cohorts when using either the FSCRT or RBANS inclusion
criteria. In comparison, in the Alzheimer’s Disease
Neuroimaging Initiative dataset, where cognitively
impaired participants (MCI or dementia) were required
to demonstrate impairment on the Logical Memory II
subscale of the Wechsler Memory Scale-Revised (36),
only 57% of AP PET scans are positive (37). The relatively
modest improvements in rates of positive A PET scans
with the FCSRT or RBANS may reflect previous work
suggesting that the correlation between AP load and
episodic memory is attenuated with increasing disease
severity (38), given that the majority of participants across
the three studies analyzed here were diagnosed with mild
AD dementia.
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The FCSRT Cueing Index cutoff of <0.67 was not
intended to optimize enrichment for A positivity but
rather to optimize enrollment of prodromal AD patients
who are more likely demonstrate subsequent clinical
progression (26), and is analogous to a cutoff (<0.71)
that was previously reported to be prognostic for
progression from MCI to dementia (39). Preliminary
analyses of CREAD data suggest that participants with
prodromal AD in the placebo arm of that study exhibited
faster rates of progression on the CDR-SB than prior
prodromal AD cohorts with less stringent episodic
memory inclusion criteria (13). However, comparable
rates of disease progression were seen across the CREAD,
CREAD?2, and Tauriel studies, despite the putatively less
stringent cutoff used for the RBANS DMI relative to the
FCSRT. These results could suggest that the relationship
between the magnitude of episodic memory deficits at
baseline and subsequent rates of cognitive decline is
non-linear in nature. Beyond a certain threshold, the
additional prognostic value of more profound episodic
memory impairment may diminish. This hypothesis is
supported by analyses limited to participants in Tauriel
with baseline RBANS DMI scores < 64 (i.e., 2.4 SD below
normative means and comparable to FCSRT threshold
in CREAD and CREAD?2), which indicate that rates of
decline on clinical measures were largely unchanged
relative to the larger Tauriel cohort and consistent with
those seen in CREAD and CREAD2 (Supplemental Figure
3). Alternatively, many participants with more advanced
disease (e.g., mild AD, which comprised the majority
of our study cohorts) may already have quite severe
episodic memory impairment deficits, given that 79%
of the Tauriel participants included in our analyses had
screening RBANS DMI scores < 64.

For the three studies included in the current analyses,
higher rates of AP positivity were seen amongst
participants assessed with CSF relative to those assessed
with PET, irrespective of which episodic memory test was
used in screening. The underlying explanation for this
result remains uncertain, particularly since only a small
proportion of participants were assessed with both CSF
and PET [which showed 85% concordance in CREAD
(16)]. The different rates of AP positivity seen between
these modalities could reflect their differential availability
and/or acceptability across the global networks of study
sites used in these trials. Alternatively, in a limited sample
of MCI participants from AIBL, CSF A, ,, levels yielded a
higher rate of AR positivity relative to A PET (40), which
may reflect prior findings that CSF Ap, . levels turn
positive earlier than AB PET (41).

While similar study protocols facilitated the
comparison of disease progression rates between the
CREAD and Tauriel, further comparisons of disease
progression rates with other recent clinical trials in
early AD with the same screening MMSE range (22-
30) are more challenging, due to subtle differences in
inclusion/exclusion criteria (including episodic memory
impairment criteria) that may impact disease severity
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at baseline and differences in statistical modeling that
may impact estimated rates of disease progression.
While point estimates for change in placebo arms on
CDR-SB from baseline to Week 73 (Tauriel) or Week 77
(CREAD) were numerically greater than those reported
at analogous timepoints from the placebo arms of other
early AD trials that incorporated the RBANS DMI
(tilavonemab; NCT02880956) (42), Wechsler Memory
Scale-IV Logical Memory II (lecanemab; NCT01767311)
(43), or the CDR memory box score (gosuranemab;
NCT03352557) (44) into their screening processes, baseline
MMSE scores in the CREAD and Tauriel placebo arms
were also numerically lower than those reported from the
other studies.

There are a few factors that may limit the interpretation
of these results. The comparisons of eligibility rates
and subsequent clinical progression rates for study
participants identified using the FCSRT versus RBANS
were side-by-side as opposed to head-to-head. Therefore,
differences in eligibility rates could have been affected by
differences in screening practices between investigators,
sites, and/or countries. However, both the partial
overlap in each of these factors across studies and the
large number of investigators/sites that contributed
participants to each study makes this less likely. The
RBANS DMI cutoff score used in Tauriel includes
adjustment for age, while the FCSRT cutoff scores used
in CREAD and CREAD?2 do not, which potentially could
have contributed to the different rates of screen failure on
episodic memory criteria between Tauriel and CREAD2.
However, in both studies, the mean age of participants
who met the episodic memory criterion (Tauriel: 71.0,
SD=6.9; CREAD2: 72.1, SD=7.6) was significantly higher
than participants who failed this criterion (Tauriel: 69.9;
SD=6.8; CREAD?2: 70.2, SD=8.21; ps<0.05), which suggests
that differences in age adjustment for cutoff scores is
unlikely to explain our results. CREAD and Tauriel
participants in the longitudinal mITT analysis cohorts
were closely, but not completely matched. In particular,
a higher percentage of CREAD participants met criteria
for mild AD, and correspondingly, slightly lower baseline
cognitive performance was seen in CREAD relative
to Tauriel. However, our MMRM modeling explicitly
adjusted for those variables to limit the impact of those
differences on our results. Rater training and supervision
for clinical outcome assessments were conducted by
separate service providers across studies, raising the
theoretical possibility that subtle systemic scoring biases
could have obscured differences in rates of clinical
progression. However, this seems unlikely, given that
the administration and scoring of the assessments in
question (CDR-SB, ADAS-Cog13, ADCS-ADL) are highly
standardized and that raters at sites performing multiple
AD clinical trials are frequently contemporaneously
trained and monitored by multiple service providers.

Given that the FCSRT and RBANS produce similar
rates of AP positivity and clinical progression, other
considerations beyond these factors may drive



the decision of what assessment to use for screening
procedures in early AD clinical trials. These may include
participant and staff burden, licensing costs for the
assessments, and the potential utility of the FCSRT or
RBANS as longitudinal outcome measures. Eligibility
rates were lower when using the more stringent cutoffs
for the FCSRT that were incorporated into CREAD and
CREAD?2, raising the possibility that screening cutoffs
with this measure may require further customization to
the disease stage under study. Further comparisons of
the FCSRT and /or RBANS versus other episodic memory
tests that have been used as inclusion criteria for early AD
trials may provide additional guidance regarding which
assessments can maximize screening efficiency and rates
of disease progression in this patient population.
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