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Abstract

INTRODUCTION: In Alzheimer’s disease (AD) clinical trials, participants must enroll
with a study partner informant who completes validated study instruments. We
hypothesized that mid-trial informant replacement impacts study data in industry-
sponsored trials.

METHODS: We conducted a retrospective analysis of two industry-sponsored AD
clinical trials testing semagacestat in mild-to-moderate AD dementia. We assessed
the relationships between informant replacement and Alzheimer’s Disease Coopera-
tive Study Activities of Daily Living (ADCS-ADL) scores. Using generalized estimating
equations, we assessed bias and variability using mean (bias) and mean absolute
(variance) change in ADCS-ADL between successive visits as outcomes. Both models
adjusted for a priori-specified potential confounding variables including participant
sex, age, informant type, trial, time, previous ADCS-ADL score, and region. To ana-
lyze the impact on end-of-study change-from-baseline results, we used an analysis of
covariance model to estimate the association between replacement and end-of-study
change-from-baseline in ADCS-ADL, in which we adjusted for participant sex, age,
informant type, trial, baseline measurement, and region. We conducted an F-test to
compare the variances of this change.

RESULTS: Among N = 2637 randomized participants, 69 participants (2.6%) experi-
enced 78 occurrences of replacement. For visits standardized to be 3 months apart,
the difference in mean between-visit change in ADCS-ADL was approximately —1.61
points (95% confidence interval [Cl]: —=3.79, 0.57; P = 0.147), comparing participants
who experienced replacement to similar participants who had stable informants. The
difference in the mean between-visit absolute change was approximately 2.02 points
(95% Cl: 0.34, 3.70; P = 0.019). We did not estimate a statistically significant differ-
ence in end-of-study change-from-baseline (Est. = —0.70 points; 95% Cl: —5.88, 4.48;
P =0.790) or a significant ratio of variances (Est. = 1.13; 95% CI: 0.67, 2.28; P = 0.600)
for participants with replacement compared to those with stable informants.
DISCUSSION: Informant replacement was associated with increased between-visit

variability but had limited impact on overall trial outcomes.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Author(s). Alzheimer’s & Dementia: Translational Research & Clinical Interventions published by Wiley Periodicals LLC on behalf of Alzheimer’s Association.

Alzheimer’s Dement. 2024;10:e70009.
https://doi.org/10.1002/trc2.70009

wileyonlinelibrary.com/journal/trc2 | 10of8


https://orcid.org/0009-0007-8676-9361
mailto:mikaeln@uci.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/trc2
https://doi.org/10.1002/trc2.70009

20f8 Translational Research

NISHIDAET AL.

Clinical Interventions

KEYWORDS

ment, study partner

Highlights

outcomes.

1 | INTRODUCTION

Participants in Alzheimer’s disease (AD) clinical trials must enroll with

a study partner, or “informant.”!

The participant’s primary caregiver
generally serves in the informant role. Duties of the informant include
attending study visits and completing interviews and questionnaires
that provide essential data regarding the cognitive and functional
performance of the participant.? These data frequently are used as
primary endpoints in AD trials, including for registration studies. Infor-
mant replacement, or a change in the person completing these duties,
can occur at any time throughout the study.

The impacts of informant replacement are relatively understud-
ied. In 2015, an assessment of the National Alzheimer’s Coordinating
Center (NACC) Uniform Data Set found that replacement was com-
mon and had impacts on Functional Assessment Questionnaire (FAQ)
outcomes in AD dementia participants.® In 2023, we explored replace-
ment in AD dementia trials performed by an academic network of sites
in the United States.* Replacement was associated with systematic
bias toward greater reported functional worsening and increased vari-
ance for visit-to-visit informant-based reporting as well as systematic
bias toward greater reported functional worsening for the end-of-
study change-from-baseline outcomes.* These findings remain largely
unreplicated while the role of study partners in AD trials remains
critical.!

In this study, we examined the construct of informant replacement
in two global, industry-sponsored AD dementia trials.” We quanti-
fied informant replacement and assessed the relationships between
replacement and informant-reported Alzheimer’s Disease Coopera-
tive Study Activities of Daily Living (ADCS-ADL)® score. Based on
our previous work in academic trials,* we hypothesized that infor-
mant replacement is associated with bias and variance for informant-
reported measures. We analyzed the potential impacts of informant
replacement on acute (i.e., visit-to-visit) and end-of-study change-
from-baseline informant-reported outcomes. We also analyzed the tra-
jectories of ADCS-ADL over time. Given that the available trials were
conducted in multiple nations, we also conducted exploratory analy-
ses of the region-specific impacts of replacement on acute ADCS-ADL
reporting.

Alzheimer’s Disease Cooperative Study Activities of Daily Living, informant, informant replace-

¢ Informant replacement occurred in 2.6% of participants in these industry trials.

* Informant replacement was associated with increased variance in acute Alzheimer’s
Disease Cooperative Study Activities of Daily Living reporting.

* Informant replacement had a limited impact on overall change-from-baseline

2 | METHODS

2.1 | Data source

We conducted a retrospective analysis of two global, industry-
sponsored, Phase Ill, AD clinical trials that tested semagacestat,
an oral gamma-secretase inhibitor, in mild-to-moderate AD demen-
tia (ClinicalTrials.gov numbers: LFAN—NCT00594568 and LFBC—
NCT00762411). LFAN ran from March 2008 to May 2011, and LFBC
ran from September 2008 to April 2011. Both trials were similar in
design and conduct and included participants who were > 55 years and
had a Mini-Mental State Examination (MMSE) score between 16 and
26. An informant was defined in the protocol as a reliable caregiver
who had frequent contact (at least 10 hours per week) with the par-
ticipant. The protocol specified that the same individual should serve
as the informant at all study visits. Collected informant-related data
included some informant demographics and the timing of replacement.
Both trials were stopped early for futility as advised by the data safety
monitoring board; the drug was found to be associated with weight
loss, skin cancers and infections, treatment discontinuations due to
adverse events, and serious adverse events.” We received access to
these datasets through the University of California, San Diego ADCS
Legacy database.

2.2 | Participant- and informant-based outcomes

Demographic information for informants was collected via the
Resource Utilization in Dementia (RUD) questionnaire.” Longitudinal
RUD questionnaires also assessed for change in informant since
the last visit. In most cases, the new informant completed the RUD.
Including the primary endpoint visit, there were 16 scheduled visits.
The co-primary outcomes of the two trials were the change from
baseline at week 76 in Alzheimer’s Disease Assessment Scale cognitive
subscale (ADAS-Cog11) and ADCS-ADL scores. Both were scheduled
to be collected at weeks 0, 12, 28, 40, 52, 64, and 76. Additional
visits scheduled after treatment cessation were not considered in our

analyses.
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The outcome of interest for our analyses was the ADCS-ADL score.
The ADCS-ADL is a 23-item, interview-structured questionnaire that is
answered by the informant and measures the functional performance
of the participant.® ADCS-ADL scores range from O to 78, with higher
scores indicating better functional performance on daily tasks.

2.3 | Statistical methods

The main objective of this study was to assess the potential impacts
of informant replacement on ADCS-ADL measurements. We used gen-
eralized estimating equations (GEE)? to evaluate the acute impacts of
informant replacement on systematic bias. When estimating the asso-
ciation between informant replacement and mean rate of change in
ADCS-ADL between successive visits, the predictor of interest was an
indicator for whether replacement occurred since the previous visit,
and the response was the rate of change in ADCS-ADL. To account
for missing visits and varying lengths of time between visits, we stan-
dardized differences in ADCS-ADL measurements by dividing by the
number of days between visits. We restandardized model estimates
for mean change in ADCS-ADL to reflect the change for visits spaced
3 months apart. In this model, we also included a priori-specified
potential confounding and precision variables including participant
age, sex, informant type at previous visit (spousal vs. non-spousal),
time since baseline ADCS-ADL measurement, trial (LFAN vs. LFBC),
previous ADCS-ADL score, and global region of the site where the par-
ticipant was enrolled. We repeated this model with the absolute rate of
change in ADCS-ADL as the response variable to evaluate the poten-
tial acute impacts of replacement on variability. For both models, we
used an autoregressive (Lag 1) correlation structure, which assumes
a stronger correlation between observations that are closer together
in time, as well as a robust variance estimator to account for any
potential misspecification of the covariance structure.'® We reported
model estimates along with corresponding 95% confidence intervals
and Wald-based P-values. We evaluated associations between infor-
mant replacement and systematic bias and variance using Wald tests
of the main effects at the 0.05-significance level.

We used GEE to estimate the trajectories of ADCS-ADL before and
after replacement. This model used ADCS-ADL as the response and
included the main effects of time, an indicator for after replacement,
and the interaction between time after replacement and the indicator
for after replacement. Potential confounding variables including par-
ticipant age, sex, baseline informant type, and trial were specified a
priori and were also included in this model. We reported the estimated
mean change in ADCS-ADL for each included covariate (or linear con-
trast of covariates) with corresponding 95% confidence intervals and
Wald-based P-values and evaluated whether the trajectories were sig-
nificantly different before and after replacement using a Wald test on
the interaction term at the 0.05-level.

We considered the change from baseline at week 76 (primary end-
point for both trials) to evaluate the impacts of informant replacement
on end-of-study change-from-baseline outcomes. Using an analysis of

covariance (ANCOVA) model, we estimated the association between
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RESEARCH IN CONTEXT

1. Systematic Review: We examined the literature using
PubMed and other common scientific databases. We
searched for papers examining informant or study part-
ner replacement and other relevant titles. There were
two other papers examining the impacts of informant
replacement on Alzheimer’s disease (AD) trial results in
various trials, which are cited in our manuscript.

2. Interpretation: Informant replacement was associated
with increased variance for informant-reported mea-
sures immediately after replacement but did not have
significant impacts on overall change-from-baseline out-
comes.

3. Future Directions: Our findings replicate those observed
inacademic AD dementia trials and further emphasize the
need for trialists to consider replacement in trial design
and analyses.

informant replacement and change from baseline at week 76. This
model also adjusted for potential confounding and precision vari-
ables including participant age, sex, baseline informant type, baseline
ADCS-ADL measurement, trial, and region. We reported coefficient
estimates with corresponding 95% confidence intervals and Wald-
based P-values, and we evaluated the significance of the association
between informant replacement and the change-from-baseline using
a Wald test at the 0.05-level. We also conducted an F-test using a
significance level of 0.05 to compare the variances of this change for
participants who experienced replacement and participants who had
stable informants for the duration of the trial. We reported the ratio
of the variances with a corresponding 95% confidence interval and
P-value.

Due to the global nature of these trials and the potential hetero-
geneity of trial conduct and results by region,®!! we conducted an
exploratory analysis on the region-specific impacts of replacement on
acute bias and variance. We repeated the first two models for seven
mutually exclusive subpopulations defined by global region. For each
region, we recorded estimates from both models along with the cor-
responding 95% confidence intervals. We displayed these findings in a

forest plot.
3 | RESULTS
3.1 | Descriptive statistics

Between the two studies, there were 2648 participants randomized;
however, a small number of participants were omitted from our anal-
yses for specific reasons. Five participants were not considered due

to completely missing informant information, and six participants did
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TABLE 1 Baseline participant characteristics by informant status.
Values are reported as mean (standard deviation) for continuous
variables and count (%) for discrete variables.

Stable Informant

Participant All informant  replacement
characteristics N=2637 N=2568 N=69
Baseline ADCS-ADL 59.8(13.2) 59.8(13.2) 60.2(14.1)
Age (years) 73.1(8.1) 73.1(8.1) 74.6(8.7)
Sex

Female 1460 (55) 1404 (55) 56(81)

Male 1177 (45) 1164 (45) 13(19)
Region

Asia 204 (8) 199 (8) 5(7)

Australia/South Africa 153 (6) 146 (6) 7 (10)

Eastern Europe/Russia 289 (11) 282(11) 7 (10)

Japan 254 (10) 250(10) 4(6)

North America 984 (37) 952 (37) 32 (46)

South America/Mexico 204 (8) 196 (8) 8(12)

Western Europe/Israel 549 (21) 543(21) 6(9)
Race/Ethnicity

Black 31(1) 28(1) 3(4)

Asian 474 (18) 465 (18) 9(13)

White 1990(75) 1937 (75) 53(77)

Hispanic 140 (5) 137 (5) 3(4)

Native American 2(0) 1(0) 1(1)
Years of education 12.3(4.1) 12.3(4.1) 12.3(4.4)
Baseline informant type

Non-spousal 908 (34) 861 (34) 47 (68)

Spousal 1729 (66) 1707 (66) 22(32)
Trial

LFAN 1532 (58) 1488 (58) 44 (64)

LFBC 1105 (42) 1080 (42) 25(36)

Abbreviation: ADCS-ADL, Alzheimer’s Disease Cooperative Study Activi-
ties of Daily Living.

not have any recorded scheduled visits. We conducted sensitivity anal-
yses (results not presented) and found that the removal of these
participants did not significantly affect results. Baseline character-
istics for participants in this analysis are reported in Table 1. Out
of the N = 2637 participants, 69 participants (~ 2.6%) experienced
informant replacement at least once (78 total occurrences). There
was a higher proportion of female participants and participants with
non-spousal informants at baseline among those who experienced
informant replacement. The types of replacement that occurred are
presented in Figure 1A. The most frequent occurrence was an adult
child replacing another adult child, followed by an adult child replacing
a spouse. The patterns of replacement were similar across regions, and
the timing of replacement is outlined in Figure 1B. Among participants
with non-spousal informants at baseline, the proportion of female par-
ticipants was much higher than the proportion of females overall (Table

S1in supporting information).

Informant characteristics were collected via the RUD; however,
many variables such as informant years of education and informant
race were not collected for all subjects. Among the 2711 unique infor-
mants, 34 did not report their age. The average age of the remaining
informants was 63.4 years. Among all informants, there were 1662
(~ 61%) females, 1024 (~ 38%) males, and 25 informants who did not
report their sex. Among all non-spousal informants, a higher proportion
were female (Table S2 in supporting information). Figure 2 illustrates
the level of contribution to caregiving reported by each informant. A
higher proportion of initial informants reported the highest level of

contribution as a caregiver, compared to informants after replacement.

3.2 | Impact of informant replacement on acute
bias and variance

We estimated that the difference in the mean change in ADCS-
ADL between successive visits spaced 3 months apart was approx-
imately —1.61 points (95% confidence interval [Cl]: —3.79, 0.57;
P = 0.147), comparing participants who experienced informant
replacement since the last visit to participants of a similar age, sex,
informant type, time since baseline measurement, trial, and previous
ADCS-ADL measurement who had the same informant. This nega-
tive difference, though not statistically significant, indicated greater
reported functional worsening for those who experienced replace-
ment. The estimated mean absolute change in ADCS-ADL was approx-
imately 2.02 points larger (95% Cl: 0.34, 3.70; P = 0.019), indicating
greater variability in reported ADCS-ADL, for participants who experi-
enced replacement compared to similar participants with stable infor-
mants since the last visit. Estimates from both models are presented in
Table 2.

3.3 | Impact of informant replacement on overall
trial ADCS-ADL measurements

The mean change in ADCS-ADL measurement was approxi-
mately —0.52 points (95% Cl: —-0.55, —0.48) per month for all
participants before replacement. For participants who experienced
replacement, this change was approximately —0.61 points (95%
Cl: -0.99, —0.22) per month after replacement. These two trajectories
were not significantly different (P = 0.649). We estimated a —0.54-
point (95% Cl: —2.63, 1.54; P = 0.609) difference in ADCS-ADL at the
time of replacement.

The difference in the change from baseline at week 76 was approx-
imately —0.70 points (95% Cl: —5.88, 4.48; P = 0.790), comparing
participants who experienced informant replacement to similar partic-
ipants with stable informants. Other model estimates are presented
in Table 3. Similarly, we estimated that the ratio of the variances of
this change was approximately 1.13 (95% Cl: 0.67, 2.28; P = 0.600)
comparing participants who experienced replacement to those who
did not. Only 608 participants (23 of whom experienced replace-
ment) were included in these analyses due to the early stopping for
futility.
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FIGURE 1 (A) Number of occurrences of informant replacement (78 total) by replacement type. Informants were classified as “Unknown” if

the informant type was not recorded. (B) Swim plot illustrating the timing of replacement by region. Total number of occurrences is indicated next

to the region name
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FIGURE 2

(B) Informants After Replacement
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Proportions of responses to the Resource Utilization in Dementia question: “Among all caregivers, what is your level of

contribution?” stratified by first informants versus informants after replacement for all unique informants (2711)

3.4 | Region-specific impacts on acute measures

The proportion of participants who experienced replacement was
similar across global regions (Figure 3). For the North American
region, we estimated that the difference in the mean change in
ADCS-ADL between successive visits spaced 3 months apart was
approximately —0.36 points (95% Cl: —2.48, 1.76; P = 0.738) compar-
ing participants who experienced informant replacement since the last
visit to similar participants who had the same informant. Although not
statistically significant, the estimated negative difference coincided
with the result from the global analysis. Similarly, the mean abso-
lute change in ADCS-ADL was approximately 1.36 points more (95%
Cl: —0.09, 2.80; P = 0.066), indicating greater variability in reported
ADCS-ADL, for participants who experienced replacement compared
to similar participants who had stable informants since the last visit.
Estimates for other regions were largely similar and are presented in

Figure 3.

4 | DISCUSSION

In this analysis of two global, industry-sponsored AD dementia clin-
ical trials, we investigated the frequency and potential impact of
informant replacement on acute reporting, trajectories, and overall
outcomes of ADCS-ADL. We observed that approximately 2.6% of
participants experienced replacement and that replacement was rela-
tively evenly distributed across the duration of the trials. Replacement
was associated with increased variability but not bias for acute ADCS-
ADL reporting. We did not find evidence suggesting that replacement
was associated with bias or variability for end-of-study change-from-
baseline outcomes.

Our results add to the literature on informant replacement in differ-
ent settings. We previously explored replacement in an analysis of AD
dementia trials performed by an academic network of sites in North
America, where replacement was associated with a systematic bias

toward greater reported functional worsening and increased variance
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TABLE 2 Estimated acute changes in ADCS-ADL for visits spaced 3 months apart.
Mean change in Mean absolute change
ADCS-ADL in ADCS-ADL
(95% Cl) P-value (95% Cl) P-value
Informant replacement since last visit -1.61(-3.79,0.57) 0.147 2.02(0.34, 3.70) 0.019
Age (5 years) 0.01(-0.07,0.09) 0.796 0.07 (-0.01,0.15) 0.068
Female (vs. male) —0.21(-0.46,0.04) 0.098 —-0.07 (-0.32,0.18) 0.601
Time since first ADCS-ADL (3 months) -0.21(-0.29,-0.13) <0.001 0.06 (-0.01,0.13) 0.103
Previous ADCS-ADL —0.03(-0.07,0.02) 0.299 -0.32(-0.36,-0.27) <0.001
Spousal informant at last visit —-0.11(-0.40,0.17) 0.426 —0.02(-0.31,0.27) 0.906
LFBC (vs. LFAN) -0.22(-0.50,0.06) 0.127 0.10(-0.18,0.39) 0.489
Region
Asia 0.54(0.02,1.07) 0.042 —-0.60 (-1.13,-0.07) 0.027
Australia/South Africa 0.01(-0.52,0.54) 0.974 0.30(-0.20,0.80) 0.241
Eastern Europe/Russia 0.23(-0.29,0.74) 0.393 —0.31(-0.90,0.27) 0.296
Japan 0.36 (-0.03,0.75) 0.070 —-0.37(-0.76,0.02) 0.065
North America Referent Referent
South America/Mexico 0.47 (-0.01,0.94) 0.053 0.08 (-0.43,0.58) 0.761
Western Europe/Israel —0.13(-0.46,0.20) 0.448 0.29 (-0.04,0.63) 0.085

Abbreviations: ADCS-ADL, Alzheimer’s Disease Cooperative Study Activities of Daily Living; Cl, confidence interval.

Acute Bias (replacement vs. stable)

Acute Variance (replacement vs. stable)

|
|
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] |
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Australia/South Africa* (4.6%) ¢ : ) ¢ : )

1 |
Eastern Europe/Russia (2.4%) ———) ——e—+—)
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Japan (1.6%) ¢ + ) e

1 |
North America (3.3%) —er—) (—eo—)
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] |
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Mean Change in ADCS-ADL

Mean Absolute Change in ADCS-ADL

FIGURE 3 Estimated region-specific associations from exploratory analyses. Region (% replacement) is indicated on the left-hand side. *This
model did not adjust for trial because all participants from this region were from the LFAN trial. ADCS-ADL, Alzheimer’s Disease Cooperative

Study Activities of Daily Living

for acute reporting, as well as increased variance for an end-of-study
change-from-baseline outcome of ADCS-ADL.* In the setting of the
NACC Uniform Data Set, a longitudinal observational study, replace-
ment was associated with a systematic bias toward greater functional
worsening for annual reporting on the FAQ and increased variance
for FAQ, Clinical Dementia Rating Sum of Boxes, and Neuropsychiatric

Inventory scores.!?

In our current analysis, the two industry-sponsored trials were
76 weeks in length (to the primary outcome). In contrast, the pre-
viously analyzed academic trials had durations ranging from 4 to 24
months, and the observational NACC study included data over 8 years
of follow-up. In the current analysis, the frequency of replacement
was lower than previously observed for academic AD trials* (~ 2.6%
vs. ~ 5%), though both are much lower than that observed in NACC
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TABLE 3 Estimated mean difference in the change from baseline
at week 76 in ADCS-ADL from linear model.

Mean difference in
week-76 change in

ADCS-ADL
(95% Cl) P-value
Informant replacement —0.70(—5.88, 4.48) 0.790
Age (5 years) 0.48 (-0.14, 1.09) 0.130
Female (vs. male) —-3.64(-5.72,-1.55) 0.001
Baseline ADCS-ADL —0.12 (-0.59,0.36) 0.631
Spousal informant at baseline —2.29(-4.82,0.25) 0.077
LFBC (vs. LFAN) —1.24(-4.25,1.78) 0.421
Region
Asia 10.80(-13.29, 34.90) 0.379
Australia/South Africa 1.40(-2.68,5.48) 0.501
Eastern Europe/Russia -0.43(-6.07,5.22) 0.881
Japan 2.55(-1.22,6.32) 0.184
North America Referent
South America/Mexico —-2.17 (-8.37,4.03) 0.492
Western Europe/Israel 0.55(-1.86,2.97) 0.654

Abbreviations: ADCS-ADL, Alzheimer’s Disease Cooperative Study Activi-
ties of Daily Living; Cl, confidence interval.

(15.5%).12 It is not possible to evaluate reasons for the observed differ-
ences in replacement frequency with the available data, though longer
studies may inherently have a higher frequency of replacement. Tri-
als also offer participants the opportunity to complete a study, while
observational research may aim to retain participants as long as pos-
sible, even to death. Besides study duration, the study types differ in
their purposes (test interventions vs. characterize natural history), visit
frequency (monthly to quarterly vs. once a year), and could also differ
in their use of retention strategies and tactics.® Further investigations
will be needed to understand these observations.

When investigating acute ADCS-ADL reporting in these trials, infor-
mant replacement was associated with increased variance at the first
visit with a new informant. This result replicates previous observa-
tions and suggests that replacement, regardless of its frequency, can
have a non-ignorable impact on trial results, especially if replacement
were to occur immediately before a study’s primary endpoint. An unex-
pected increase in variance could result in lower power and a higher
risk of type Il error. The estimated association between replacement
and acute variance in ADCS-ADL was approximately 1 point lower
(1.36 vs. 2.38) for the North American region in the industry-sponsored
trials compared to the academic trials (at sites in North America). To
provide context for the scientific and clinical significance of this dif-
ference, we computed the design alternative for which each study’s
planned sample size (Nyjanned = 1500 for LFAN, Nyjanneq = 1100 for
LFBC) would yield 80% power to detect a treatment difference con-
cerning ADCS-ADL (one of the two co-primary endpoints for the trials).
Using the observed variance of the pooled end-of-study change-from-

baseline measures, an 80% power design alternative for differences

Clinical Interventions

in ADCS-ADL between treatment arms is computed to be 1.37 and
1.60 points for LFAN and LFBC, respectively, suggesting that the 1
point difference we observed between our previous and current anal-
yses could be meaningful. The replicability of this result demonstrating
increased variability furthermore suggests that researchers should
plan for the increased variability associated with cases of replacement
in trials. Some strategies may include incorporating added variance
for expected cases of replacement during the trial design phase and
emphasizing the importance of trial completion to participants and
informants throughout the trial, particularly at later visits.

Although some analyses in this study did not result in statisti-
cally significant conclusions, their point estimates were consistent
with previous findings. For example, we estimated a negative asso-
ciation between replacement and systematic bias, which suggests
greater reported functional worsening for participants who experi-
enced replacement since the last visit. This analysis had high variability,
but the point estimate was consistent with the conclusions in aca-
demic trials. A potential explanation for why participants with replaced
informants might experience greater reported functional worsening
includes the loss of a primary caregiver resulting in an actual decline
in functional performance. It is not possible to examine whether this is
the case, since reasons for replacement are not routinely documented.
Furthermore, the difference in the trajectories of ADCS-ADL before
and after informant replacement was not significant in our analyses.
We observed a decline in ADCS-ADL of < 1 point per month before
and after replacement, suggesting that the functional performance of
the participant declines at a similar rate overall despite the increased
variance that is associated with replacement. Similar patterns were
observed in the academic ADCS trials. Lastly, we did not observe a
significant association between replacement and end-of-study change
from baseline or between replacement and variance of this change. The
point estimates of these associations, however, were consistent with
that of the academic trials with less precision.

There are differences between academic and industry-sponsored
clinical trials. Perhaps the largest difference stems from the funding
and resources available for industry-sponsored trials. These resources
typically provide greater infrastructure for recruitment and reten-
tion efforts, study monitoring, and data management. The result of
this difference in resources often translates into shorter trial time-
lines for industry-sponsored trials compared to academic trials. These
differences may limit the ability to compare the current results
to those from studies of academic trials. One additional difference
between industry-sponsored and academic trials that may lead to
differences in informant replacement and retention includes the geo-
graphic location of the participants. Recruitment sites in academic
trials are generally limited to areas around participating academic
institutions, which can be associated with differential participant
demographics such as race/ethnicity, years of education, and access to
care.

Informant replacement may occur for many reasons including
unwillingness and inability to attend study visits or death of an infor-
mant. As mentioned, the reasons for replacement are not routinely

recorded, limiting opportunity to conjecture about strategies to mit-
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igate replacement and its impact. Additional limitations to our study
should be noted. Early stopping for futility of the analyzed trials
resulted in a large proportion of the participants not completing the
study primary endpoint. In addition to potentially influencing the
frequency of replacement, this directly affected the analysis of the
impacts of replacement on the end-of-study change-from-baseline out-
comes because only a subset of participants were included in these
models. The lack of a full cohort analysis would affect the precision
of these model estimates, and if cohort effects were present, then the
results from these models may not generalize to fully completed tri-
als. This may be particularly important for the end-of-study analyses,
given the premature termination of the analyzed trials. Many of our
analyses lacked precision, likely due to the small proportion of par-
ticipants who experienced replacement. There were five participants
for whom we could not conclude whether replacement occurred due
to missing informant data, and some information such as informant
race and years of education were not collected. The two trials were
conducted without the use of biomarker enrollment criteria. All were
limitations to the generalizability of these results. Finally, beyond the
informants, the individuals performing data collection (raters) may also
be replaced during a trial. We lacked data on trial raters to incorporate
in our analyses.

In conclusion, we observed that replacement was less common
in industry-sponsored AD dementia trials compared to academic AD
dementia trials. We also demonstrated that the association between
informant replacement and increased variance in acute ADCS-ADL
reporting was replicated in industry-sponsored clinical trials. The
impacts of replacement may be most pronounced when replacement
occurs near the end of the trial, specifically at the final visit. These
results further emphasize the need for trial investigators to rou-
tinely collect and report informant-related data, including reasons for
replacement, as well as to account for replacement in trial design
and the analysis of trial results. Moreover, these data emphasize the
need for trialists to assess and enact potential solutions to alleviate
the burden on participants and their informants.

ACKNOWLEDGMENTS

We would like to thank the study participants and study partners from
each of the original trials along with the ADCS (U19 AG010483) for
making this analysis possible. This project was based upon work funded
by the National Institute of Aging Diversity Supplement to the UCI
ADRC grant number P30-AG066519-03 and by RF1 AG059407.

CONFLICT OF INTEREST STATEMENT

Nishida, Nufo, and Gillen have no conflicts of interest to report.
Grill received research support from NIA, the Alzheimer’s Association,
BrightFocus Foundation, Eli Lilly, Biogen, Genentech, and Eisai, and has
consulted for SiteRx. Author disclosures are available in the supporting

information.

CONSENT STATEMENT

All data used in these analyses were non-identifiable. Additionally,
participants from each included trial were approved by local or
central institutional review boards and signed consent for participa-

tion in the trial as well as for the use of these data in secondary
analyses.

ORCID

Mikaela K. Nishida "= https://orcid.org/0009-0007-8676-9361

REFERENCES

1. Largent EA, Karlawish J, Grill JD. Study partners: essential collabora-
tors in discovering treatments for Alzheimer’s disease. Alzheimers Res
Ther.2018;10(1):101. doi:10.1186/s13195-018-0425-4

2. Black BS, Taylor H, Rabins PV, Karlawish J. Researchers’ perspectives
on the role of study partners in dementia research. Int Psychogeriatr.
2014;26(10):1649-1657.d0i:10.1017/51041610214001203

3. Grill JD, Raman R, Ernstrom K, et al. Comparing recruitment, reten-
tion, and safety reporting among geographic regions in multinational
Alzheimer’s disease clinical trials. Alzheimers Res Ther. 2015;7(1):39.
doi:10.1186/s13195-015-0122-5

4. Nishida MK, Nuino MM, Grill JD, Gillen DL. Effects of informant
replacement in Alzheimer’s disease clinical trials. Alzheimers Dement.
2023;9(4):e12439.d0i:10.1002/trc2.12439

5. Doody RS,Raman R, Farlow M, et al. A phase 3 trial of semagacestat for
treatment of Alzheimer’s disease. N Engl J Med. 2013;369(4):341-350.
doi:10.1056/NEJM0a1210951

6. Galasko D, Bennett D, Sano M, et al. An inventory to assess activities
of daily living for clinical trials in Alzheimer’s disease. The Alzheimer’s
Disease Cooperative Study. Alzheimer Dis Assoc Disord. 1997;11(Suppl
2):533-S39.

7. Wimo A, Gustavsson A, Jonsson L, Winblad B, Hsu M, Gannon B.
Application of Resource Utilization in Dementia (RUD) instrument in
a global setting. Alzheimers Dement. 2013;9(4):429-435.e17. doi:10.
1016/j.jalz.2012.06.008

8. Fish J. Alzheimer’s Disease Cooperative Study ADL Scale. In: Kreutzer
JS, Deluca J, Caplan B, eds. Encyclopedia of Clinical Neuropsychology.
Springer;2011:111-112. doi:10.1007/978-0-387-79948-3_1791

9. Liang KY, Zeger SL. Longitudinal data analysis using generalized linear
models. Biometrika. 1986;73:13-22.

10. Ziegler A, Vens M. Generalized estimating equations: notes on
the choice of the working correlation matrix. Methods Inf Med.
2010;49(5):421-432. doi:10.3414/ME10-01-0026

11. Henley DB, Dowsett SA, Chen YF, et al. Alzheimer’s disease progres-
sion by geographical region in a clinical trial setting. Alzheimers Res
Ther.2015;7(1):43.d0i:10.1186/s13195-015-0127-0

12. Grill JD, Zhou Y, Karlawish J, Elashoff D. Frequency and
impact of informant replacement in Alzheimer disease research.
Alzheimer Dis Assoc Disord. 2015;29(3):242-248. doi:10.1097/WAD.
0000000000000078

13. Grill JD, Kwon J, Teylan MA, et al. Retention of alzheimer disease
research participants. Alzheimer Dis Assoc Disord. 2019;33(4):299-306.
doi:10.1097/WAD.0000000000000353

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Nishida MK, Nuiio MM, Grill JD,
Gillen DL. Impacts of informant replacement in two
industry-sponsored Alzheimer’s disease clinical trials.
Alzheimer’s Dement. 2024;10:e70009.
https://doi.org/10.1002/trc2.70009


https://orcid.org/0009-0007-8676-9361
https://orcid.org/0009-0007-8676-9361
https://doi.org/10.1186/s13195-018-0425-4
https://doi.org/10.1017/S1041610214001203
https://doi.org/10.1186/s13195-015-0122-5
https://doi.org/10.1002/trc2.12439
https://doi.org/10.1056/NEJMoa1210951
https://doi.org/10.1016/j.jalz.2012.06.008
https://doi.org/10.1016/j.jalz.2012.06.008
https://doi.org/10.1007/978-0-387-79948-3_1791
https://doi.org/10.3414/ME10-01-0026
https://doi.org/10.1186/s13195-015-0127-0
https://doi.org/10.1097/WAD.0000000000000078
https://doi.org/10.1097/WAD.0000000000000078
https://doi.org/10.1097/WAD.0000000000000353
https://doi.org/10.1002/trc2.70009

	Impacts of informant replacement in two industry-sponsored Alzheimer’s disease clinical trials
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Data source
	2.2 | Participant- and informant-based outcomes
	2.3 | Statistical methods

	3 | RESULTS
	3.1 | Descriptive statistics
	3.2 | Impact of informant replacement on acute bias and variance
	3.3 | Impact of informant replacement on overall trial ADCS-ADL measurements
	3.4 | Region-specific impacts on acute measures

	4 | DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	CONSENT STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


