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Abstract

Introduction: Prior observational work in a heterogeneous cohort of participants with
mild cognitive impairment suggests the Amsterdam Instrumental Activities of Daily
Living Questionnaire (A-IADL-Q) may have greater sensitivity for functional decline
than the more established Alzheimer’s Disease Cooperative Study-Activities of Daily
Living (ADCS-ADL) scale. However, the relative utility of the A-IADL-Q versus the
ADCS-ADL for clinical trials in early Alzheimer’s disease (AD) remains uncertain.
Methods: We compared baseline and longitudinal performance of the A-IADL-Q and
ADCS-ADL in participants with biomarker-confirmed prodromal (pAD; n = 158) or
mild (mAD; n = 283) AD enrolled in the 18-month Tauriel study of semorinemab
(NCT03289143).

Results: The A-IADL-Q exhibited numerically stronger discrimination between pAD
and mAD participants at baseline per Cohen’s d analyses and similar sensitivity to
longitudinal decline across cohorts over 18 months relative to the ADCS-ADL.
Discussion: The comparable performance of the ADCS-ADL and A-IADL-Q supports
the utility of the A-IADL-Q in early AD clinical trials.
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Highlights

* The Amsterdam Instrumental Activities of Daily Living Questionnaire (A-IADL-Q)
may be more sensitive than the Alzheimer’s Disease Cooperative Study-Activities
of Daily Living Scale (ADCS-ADL) for distinguishing prodromal and mild Alzheimer’s
disease (AD).
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1 | INTRODUCTION

Per regulatory guidance from both the US Food and Drug
Administration® and the European Medicines Agency,? the assessment
of function in clinical trials for Alzheimer’s disease (AD) is essential
for establishing the efficacy of novel AD therapeutics.® Currently, the
most widely used instrument for measuring function in AD clinical
trials is the Alzheimer’'s Disease Cooperative Study-Activities of
Daily Living Scale (ADCS-ADL).* While the ADCS-ADL appears to
be sufficiently sensitive to consistently detect treatment-related
changes in the rate of functional decline in moderate AD dementia,
poorer sensitivity is seen at earlier stages of disease, such as mild AD
dementia.

As interventions for AD, particularly those targeting amyloid beta
(AB), increasingly focus on patient populations at earlier stages of
disease,® the continued utility of the ADCS-ADL for clinical trials
in prodromal (i.e., mild cognitive impairment [MCI]) to mild (i.e.,
mild AD dementia) AD remains uncertain. One approach used in
recent trials in prodromal-to-mild AD is to implement modified
versions of the ADCS-ADL that have either been optimized for
MCI (ADCS-ADL-MCI’) or focus on instrumental activities of daily
living (IADLs), which become impaired at earlier stages of disease
progression (ADCS-iADL®). However, even these modified ver-
sions of the ADCS-ADL have only inconsistently demonstrated
treatment benefits for functional outcomes with interventions
that have more robustly shown efficacy on global and cognitive
endpoints.?10

An alternative approach has been to develop novel functional
assessments that may be more sensitive to iADLs that might
become impaired at earlier stages of AD progression. One such
measure is the Amsterdam Instrumental Activities of Daily Liv-
ing Questionnaire (A-IADL-Q),!* which incorporates assessments of
more complex iADLs, such as the use of modern everyday tech-
nologies that may have emerged after the ADCS-ADL scale was
developed. Prior published work with the A-IADL-Q has primarily
focused on cross-sectional’?13 and longitudinal*1> analyses across
a diverse and multicultural range of observational cohorts using an
item-response theory (IRT)-derived scoring algorithm. In one such
cohort, a head-to-head comparison to the ADCS-ADL suggested
that the A-IADL-Q may have greater sensitivity for longitudinal
decline in MCI and similar sensitivity for longitudinal decline in mild

dementia.’®

* A-IADL-Q and ADCS-ADL are similarly sensitive to decline in early AD over 18

* Comparable performance of these indices supports A-IADL-Q use in future AD

» Additional AD clinical trial data could extend findings across more diverse cohorts.

It remains unclear whether the sensitivity and overall performance
of the A-IADL-Q seen in observational studies comprised of clinically
diagnosed participants with heterogenous underlying etiologies trans-
lates to interventional clinical trial settings with biomarker-confirmed
AD participants. We addressed this question by examining the cross-
sectional and longitudinal performance of A-IADL-Q in an 18-month
Phase 2 study in AB-positive prodromal-to-mild AD participants rela-
tive to concurrent assessments with the ADCS-ADL and 13-item ver-
sion of the Alzheimer’s Disease Assessment Scale-Cognitive Subscale
(ADAS-Cog13).16

2 | METHODS

The Tauriel study (NCT03289143) was a Phase 2, multi-center, ran-
domized, double-blind, placebo-controlled, parallel-group clinical trial
that assessed the safety and efficacy of semorinemab in prodromal-to-
mild AD. Overall results for the 73-week blinded portion of the study,
which was conducted between October 18, 2017 and July 16, 2020
at 97 sites in North America, Europe, and Australia, have previously
been reported, and no clinical efficacy relative to placebo was observed
with any of three doses of semorinemab that were administered.’” As
such, pooled data from all treatment arms are included in the analyses
presented here.

2.1 | Consent statement

This study was approved by each center’s institutional review
board/ethics committee and conducted in accordance with the Decla-
ration of Helsinki and the International Conference on Harmonization
E6 Guidelines for Good Clinical Practice. All participants and/or their

legally authorized representatives provided written informed consent.

2.2 | Participants

Participants eligible for the Tauriel study were between 50 to 80
years old (inclusive) at time of screening, met diagnostic criteria for
MCI18 or demential? due to AD, and had: Mini-Mental State Exami-
nation (MMSE)2° scores between 20 and 30 (inclusive), global scores
on the Clinical Dementia Rating (CDR)2! of 0.5 or 1, Repeatable
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Battery for the Assessment of Neuropsychological Status (RBANS)?2
Delayed Memory Index scores of <85, and evidence of significant
cerebral amyloid pathology confirmed by Ag positron emission tomog-
raphy scan ([18F]florbetaben, [18F]florbetapir, [18F]flutemetamol, or
[18FINAV4694 via visual read)23-26 or cerebrospinal fluid (CSF) AB(1-
42) levels [<1000 pg/mL, Elecsys B-amyloid (1-42) CSF immunoassay;
Roche Diagnostics]. Participants were stratified into prodromal (i.e.,
MCI) or mild AD cohorts per investigator interpretation and central
review of the respective diagnostic criteria’®1? prior to formal testing
with ADCS-ADL or A-IADL-Q. Concurrent treatment with approved
symptomatic AD medications (e.g., acetylcholinesterase inhibitors,
memantine) was permitted if dosing had been stable for >2 months
prior to the beginning of screening. Our analyses included Tauriel
participants with baseline assessments on both the ADCS-ADL and
A-IADL-Q.

2.3 | Outcome measures

Two informant-based functional measures, the ADCS-ADL* and A-
IADL-Q,'! were administered at baseline and weeks 25, 49, and
73. The ADCS-ADL was analyzed using the total score across all
items. The A-IADL-Q was scored two ways. The first approach used
a scaled average (A-IADL-Q SA) of scored responses, which only
included iADLs that the participant had performed in their pre-
morbid state and only accounted for deficits that the informant
attributed to cognitive impairment. The second approach (A-IADL-Q
IRT) used an IRT graded response model?’ that accounts for rela-
tive differences in iADL difficulty and has previously been shown
to generate a unidimensional latent trait!! that was normally dis-
tributed in a memory clinic population.2® Using scores derived from
the IRT approach, participants can be characterized as having “no
problems” (>60), “mild problems” (50-59), “moderate problems” (40-
49), or “severe problems” (<40) with their functional abilities.2?
For both scoring systems, higher scores represent better functional
performance. Cognitive assessments with the ADAS-Cog131¢ were
concurrently administered at baseline and weeks 25, 49, and 73.
Although prior work suggests relatively limited sensitivity of the
ADAS-Cog13 in early AD,3° more robust declines were seen with this
measure in the Tauriel study,'” likely due to the inclusion criterion
requiring significant episodic memory impairment as measured by the
RBANS.31

2.4 | Statistical analyses

Primary statistical analyses were performed with R (v.3.3.2).32 Base-
line comparisons between the prodromal AD (pAD) and mild AD (mAD)
cohorts were conducted using t tests for continuous measures and
chi-squared tests for categorical variables. Cross-sectional associa-
tions between baseline scores on the ADCS-ADL, the two A-IADL-Q
scoring schemas (SA and IRT), and the ADAS-Cog13 were explored

with Spearman correlations. Receiver operating characteristic (ROC)

Disease Monitoring

RESEARCH IN CONTEXT

1. Systematic Review: The authors reviewed the litera-
ture using traditional (e.g., PubMed) sources and meeting
abstracts/presentations. Comparisons of the Amsterdam
Instrumental Activities of Daily Living Questionnaire (A-
IADL-Q) and Alzheimer’s Disease Cooperative Study-
Activities of Daily Living Scale (ADCS-ADL) in more het-
erogenous observational cohorts of participants exhibit-
ing cognitive impairment suggest that the A-IADL-Q may
have greater sensitivity at earlier stages of cognitive
decline, but the relative utility of these instruments in
more homogenous clinical trial cohorts with biomarker-
confirmed Alzheimer’s disease (AD) has not yet been
explored.

2. Interpretation: Our findings indicate that the A-IADL-
Q and ADCS-ADL performed similarly in cross-sectional
and longitudinal analyses of participants with early
(prodromal-to-mild) AD enrolled in the Tauriel study of
semorinemab and supports the use of the A-IADL-Q as an
outcome measure in future AD clinical trials.

3. Future Directions: Additional comparisons of the A-
IADL-Q and ADCS-ADL are needed to confirm whether
the A-IADL-Q is more sensitive for detecting subtle func-
tional decline at earlier stages of AD pathogenesis in

clinical trial settings.

analyses were used to determine the utility of the ADCS-ADL and
A-IADL-Q scoring schema for distinguishing between pAD and mAD
participants. For the modified intent-to-treat (mITT) population (par-
ticipants with ADCS-ADL/A-IADL-Q assessments at baseline and at
least one post-baseline time point), longitudinal rates of change on
the ADCS-ADL and A-IADL-Q were estimated using mixed models
for repeated measures (MMRM) models, adjusting for baseline diag-
nosis (pAD vs. mAD), apolipoprotein E (APOE) genotype (¢4+ vs. ¢4-)
and baseline performance on each assessment. Longitudinal correla-
tions between annualized linear rates of change for these functional
measures and the ADAS-Cogl3 were explored with Spearman cor-
relations. Effect sizes for change from baseline at weeks 25, 48, and
73 were determined using Cohen’s d statistic. Additional analyses
explored the potential clinical significance of changes on the ADCS-
ADL and A-IADL-Q IRT metrics. For the ADCS-ADL, prior published
work based on expert opinion has suggested that a change of 2
points33 could be considered clinically meaningful. For the A-IADL-
Q IRT, separate analyses considered participants who experienced
a 2.2-point drop (which has been identified as the minimal impor-
tant change [MIC] for decline on this measure®*) or who transitioned
to a lower functional category?? as exhibiting clinically meaningful

decline.
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TABLE 1 Demographic and clinical characteristics of the prodromal AD and mild AD participants included in cross-sectional and longitudinal

analyses.

Cross-sectional Cohort

Longitudinal cohort

pAD (n = 158) mAD (n = 283)
Age, mean (SD) 69.9 (7.0) 69.6 (6.8)
Female, n (%) 84 (53.2%) 161 (56.9%)
Race, n (%)
White 147 (93.0%) 261(92.2%)
Education, n (%)
> HS graduate 130 (82.3%) 225 (79.5%)
APOE g4+, n (%) 114 (72.2%) 214 (75.6%)
Symp AD Tx, n (%) 81(51.3%) 222 (78.5%)
MMSE, mean (SD) 24.8(2.4) 22.3(2.4)
CDR-SB, mean (SD) 2.7(1.0) 4.6 (1.5)
ADAS-Cog13, mean (SD) 24.9(7.0) 31.0(7.2)

P pAD (n = 144) mAD (n =267) P
0.70 70.0(7.1) 69.5(6.9) 0.48
0.45 76(52.8%) 154 (57.7%) 0.34
0.76 133(92.4%) 246(92.1%) 0.93
0.48 119 (82.6%) 210(78.7%) 0.34
0.42 104 (72.2%) 198 (74.2%) 0.67

<0.01 75(52.1%) 211(79.0%) <0.01

<0.01 25.0(2.3) 22.4(2.4) <0.01
<0.01 2.7 (1.0) 4.5(1.5) <0.01
<0.01 24.7(7.0) 30.8(7.2) <0.01

Abbreviations: AD, Alzheimer’s disease; ADAS-Cog13, 13-item version of Alzheimer’s Disease Assessment Scale-Cognitive subscale; APOE, apolipoprotein
E; CDR-SB, Clinical Dementia Rating-Sum of Boxes; HS, high school; mAD, mild Alzheimer’s disease; MMSE, Mini-Mental State Examination; pAD, prodromal
Alzheimer’s disease; RBANS-DMI, SD, standard deviation; Symp AD Tx, symptomatic treatment with an acetylcholinesterase inhibitor and/or memantine.

3 | RESULTS

3.1 | Baseline demographic and clinical
characteristics

The baseline demographic and clinical characteristics of the pAD
and mAD cohorts that contributed data to the cross-sectional and
longitudinal analyses are described in Table 1. Cross-sectional anal-
yses included 441 participants (158 pAD, 283 mAD), and longi-
tudinal analyses included 411 participants (144 pAD, 267 mAD).
For both the cross-sectional and longitudinal analysis cohorts, the
pAD and mAD groups were similar in age and sex distribution, and
had similar proportions of participants who were White, had at
least a high school education, and were APOE &4 carriers. In both
cohorts, the pAD group had significantly higher MMSE scores, signif-
icantly lower CDR-SB and ADAS-Cog13 scores, and a lower propor-
tion of participants on symptomatic AD drugs relative to the mAD

group.

3.2 | Baseline ADCS-ADL and A-IADL-Q scores

Baseline ADCS-ADL and A-IADL-Q scores for the pAD and mAD
groups are shown in Figure 1 (boxplot) and the Figure S1 in support-
ing information (density plot). Significantly higher scores were seen
for the pAD group relative to the mAD group using the ADCS-ADL
(t[439] = 8.19, P < 0.001), A-IADL-Q SA (t[439] = 10.77, P < 0.001),
and A-IADL-Q IRT (t[439] = 11.19, P < 0.001) indices. Likewise, cat-
egorical analyses of A-IADL-Q IRT scores indicated distinct patterns
of impairment between groups (y2[441] = 93.56, P < 0.001); greater
proportions of pAD participants were classified as having “no prob-
lems” (pAD: 40.5%; mAD: 7.8%) or “mild problems” (pAD: 41.1%; mAD

(A) (B) (©)
80 100{ @
70 A
701
= & ] i 60
< 60 g g
[} - |
[a) i 50 1
Q < 50 2
< 50+ < x
40 1
40 251
30 1
pA'D mAD pA'D mAD pAD mAD
FIGURE 1 Boxplots of baseline scores for the pAD and mAD

cohorts on the (A) ADCS-ADL and the A-IADL-Q scored via (B) SA
(A-IADL-Q SA) and (C) IRT (A-IADL-Q IRT) approaches. ADCS-ADL,
Alzheimer’s Disease Cooperative Study-Activities of Daily Living
Scale; A-IADL-Q, Amsterdam Instrumental Activities of Daily Living
Questionnaire; IRT, item response theory; mAD, mild Alzheimer’s
disease; pAD, prodromal Alzheimer’s disease; SA, scaled average

35.0%), while greater proportions of mAD participants were classified
as having “moderate problems” (pAD: 15.8%; mAD: 41.3%) or “severe
problems” (pAD: 2.5%; mAD: 15.9%). Across all participants, moderate
correlations were seen between ADCS-ADL scores and both A-IADL-Q
scoring schemas (SA: r;=0.63; IRT: rs=0.62), with stronger correlations
seen in the mAD cohort (SA: rs= 0.57; IRT: rs= 0.56) relative to the
pAD cohort (SA: rs= 0.38; IRT: r;= 0.36). A-IADL-Q scores calculated
via the SA and IRT approaches were highly correlated (all participants:
rs=0.99; pAD: rs= 0.90; mAD: r,= 0.90).

Cohen'’s d scores indicated that each of these approaches clearly
discriminated between the pAD and mAD cohorts, though numerically
larger Cohen’s d scores were seen with the A-IADL-Q indices (SA: 1.06,
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than both the ADCS-ADL and A-IADL-Q IRT metrics. When normal-
ized to variance using Cohen’s d (Figure 4D-F), similar effect sizes for
change from baseline over time were observed with each metric in
both cohorts, indicating that they demonstrate similar sensitivity for

Longitudinal correlations between changes on the ADAS-Cog13 and
the ADCS-ADL or A-IADL-Q indices were performed using annual-
ized linear rates of change on each measure (Figures 3D-3F). In the
overall study cohort, modest correlations between cognitive and func-

TENGETAL.
1.001
5
'«é 0.75+
L . ) . .
) 0.50- ﬁ{ functional decline for patient population over 18 months.
3 ‘
£ /"}
g 0.25+ rf
= { ADCS-ADL  AUC 0.75 (0.70-0.79)
uﬂ‘ — A-IADL-Q SA AUC 0.80 (0.76-0.84)
0.004.." A-IADL-Q IRT AUC 0.78 (0.74-0.83)

000 025 050 075  1.00
False Positive Fraction

FIGURE 2 ROC curve for distinguishing participants diagnosed
with prodromal AD versus mild AD at baseline using scores on the
ADCS-ADL and the A-IADL-Q (scored via SA [A-IADL-Q SA] and IRT
[A-IADL-Q SA IRT] approaches). AD, Alzheimer’s disease; ADCS-ADL,
Alzheimer’s Disease Cooperative Study-Activities of Daily Living
Scale; A-IADL-Q, Amsterdam Instrumental Activities of Daily Living
Questionnaire; IRT, item response theory; ROC, receiver operating
characteristic; SA, scaled average

95% confidence interval [CI] 0.83-1.29; IRT 1.11, 95% Cl 0.87-1.34)
relative to the ADCS-ADL (0.82, 95% Cl 0.60-1.04). Similarly, ROC
analyses (Figure 2) suggest moderately strong discrimination between
pAD and mAD using each approach, with numerically larger area under
the curve (AUC) values with the A-IADL-Q indices (SA: 0.80, 95% ClI
0.75-0.84; IRT 0.78, 95% CI 0.74-0.83) relative to the ADCS-ADL
(0.75,95% CI1 0.70-0.80).

Modest cross-sectional correlations between ADAS-Cog and
ADCS-ADL scores have previously been reported in AD cohorts, with
stronger correlations seen at more advanced stages of disease.> Sim-
ilarly, analyses of baseline data from the Tauriel study yielded modest
cross-sectional correlations between ADAS-Cog13 and ADCS-ADL
scores across all participants (Figure 3A; rs= —0.47, P < 0.001), with
lower Spearman correlation coefficients seen in pAD (r,= —0.33,
P < 0.001) and mAD (rs= —0.36, P < 0.001) subgroups. Likewise, mod-
est overall correlations were seen between baseline ADAS-Cog13 and
A-IADL-Qscores (SA [Figure 3B]: r,=—0.43, P < 0.001; IRT [Figure 3C]:
re= —0.42, P < 0.001), with lower Spearman correlation coefficients
again seen in pAD (SA: r,=—0.32, P < 0.001; IRT: re= —0.29, P < 0.001)
and mAD (SA: r,= —0.28, P < 0.001; IRT: r,= —0.28, P < 0.001)
subgroups.

3.3 | Longitudinal ADCS-ADL and A-IADL-Q scores
We subsequently assessed longitudinal change on the ADCS-ADL and
A-IADL-Q metrics in the pAD and mAD cohorts over 18 months
(Figures 4A-C). Declines in ADL performance were seen over this
interval in both cohorts on all measures, more markedly in the mAD
cohort (detectable by week 25) than in the pAD cohort (detectable
by week 48). When raw scores are considered, the A-IADL-Q SA met-

ric demonstrated both a broader dynamic range and greater variance

tional decline were seen with each measure (ADCS-ADL: r= —0.38,
P < 0.001; A-IADL-Q SA: r,= —0.39, P < 0.001; A-IADL-Q IRT:
rs=—0.39, P < 0.001). On the ADCS-ADL (Figure 3D), stronger longi-
tudinal correlations were seen in mAD (r,= —0.40, P < 0.001) relative
to pAD (r;= —0.24, P = 0.003). However, for the A-IADL-Q indices
(Figures 3E and 3F), similar longitudinal correlations were seen in mAD
(SA: rs= —0.35, P < 0.001; IRT: r= —0.38, P < 0.001) and pAD (SA:
rs=—0.38,P < 0.001; IRT: r,= —0.36, P < 0.001).

We also sought to determine what proportion of participants expe-
rienced potentially clinically meaningful declines per changes on the
ADCS-ADL or A-IADL-Q IRT metrics. Using a threshold of a 2-point
decrease on the ADCS-ADLS? resulted in the identification of the vast
majority of participants as experiencing clinically meaningful decline at
each time point: 83.1% (pAD: 79.7%; mAD 85.0%) at week 25, 87.6%
(pAD: 89.1%; mAD: 86.7%) at week 49, and 93.0% (pAD: 93.9%; mAD:
92.5%) at week 73. Using the previously defined MIC for decline on the
A-IADL-Q IRT (—2.2 points relative to baseline),3* clinically meaning-
ful declines were observed in substantial proportions of participants at
each time point: 46.2% (pAD: 38.6%; mAD 50.2%) at week 25, 63.4%
(pAD: 52.5%; mAD: 69.3%) at week 49, and 72.5% (pAD: 65.6%; mAD:
76.2%) at week 73. A categorical approach to this question is to exam-
ine the proportion of participants at each time point that declined by
>1 functional level based on A-IADL-Q IRT classifications:?? 27.2%
(pAD: 23.1%; mAD: 28.9%) at week 25, 44.9% (pAD: 32.8%; mAD:
51.2%) at week 49, and 52.5% (pAD: 47.2%; mAD: 55.7%) at week 73.
When participants with a baseline classification of “severe problems”
(i.e., lowest possible functional level) were excluded from this analy-
sis, slightly higher proportions of participants fulfilled these criteria:
33.6% (pAD: 24.1%; mAD: 40.5%) at week 25, 50.1% (pAD: 33.8%;
mAD: 60.2%) at week 49, and 58.4% (pAD: 48.3%; mAD: 65.2%) at
week 73.

4 | DISCUSSION

Our cross-sectional and longitudinal analyses of ADCS-ADL and A-
IADL-Q data from a clinical trial cohort of early AD participants
indicate that both instruments discriminate between pAD and mAD at
baseline and detect longitudinal functional decline across 18 months.
The A-IADL-Q results, which were robust across two different scoring
algorithms, reinforce the utility of this instrument for assessing func-
tion in clinical trials of novel therapeutics targeting this segment of the
AD patient population, and raise the possibility that it may be more
sensitive than the ADCS-ADL for the detection of functional impair-
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FIGURE 3 Scatterplots of baseline (A-C) and longitudinal

(D-F) correlations between scores on the ADAS-Cog13 and
the ADCS-ADL (A and D) and the A-IADL-Q SA (B and E) and
A-IADL-Q IRT (C and F) approaches in the overall Tauriel
participant population and in the pAD and mAD cohorts.
Parentheses in table indicate 95% confidence intervals for
Spearman correlation coefficients. ADAS-Cog13, Alzheimer’s
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SA, Amsterdam Instrumental Activities of Daily Living
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Questionnaire scored via scaled average; mAD, mild
Alzheimer’s disease; pAD, prodromal Alzheimer’s disease.
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ment and comparable in sensitivity for measuring additional functional
decline with disease progression.

Cross-sectionally, scores on the ADCS-ADL and the A-IADL-Q were
moderately well correlated (using either scoring approach for the
A-IADL-Q), suggesting that across the entire study population, they
measure similar underlying functional constructs. However, relatively
weaker correlations were seen between the two instruments in the
pAD cohort relative to the mAD cohort. One possible explanation for
the relative divergence seen in the pAD cohort is that the A-IADL-
Q may identify deficits arising at earlier disease stages, when the
ADCS-ADL scale may be less sensitive.3¢

Using the ADCS-ADL and both scoring approaches for the A-IADL-
Q, more profound functional deficits were seen at baseline in the
mAD cohort relative to the pAD cohort. These results are consistent
with prior cross-sectional analyses of the observational Catch-Cog
cohort, which demonstrated that scores on both the A-IADL-Q and
ADCS-ADL differed between participants with MCl and AD
dementia.3® In both the current and Catch-Cog analyses, numeri-
cally larger effect sizes are seen with the A-IADL-Q relative to the
ADCS-ADL, though larger Cohen’s d values are seen with the ADCS-
ADL in our dataset (0.82) than in the Catch-Cog dataset (0.46). The
relatively better discrimination between pAD and mAD participants
with the A-IADL-Q may arise from the greater number and broader

range of activities surveyed in this instrument relative to the ADCS-

ADL. This may in turn be reflected by the broader distribution of
scores seen with the two scoring approaches for the A-IADL-Q versus
the ADCS-ADL as ceiling effects may hamper the latter assessment
in early AD.3¢ While similar Cohen’s d values were seen with the SA
(1.06) and IRT (1.11) scoring of the A-IADL-Q, the latter approach may
further mitigate ceiling effects, particularly among pAD participants
(Figure S1).

Regulatory guidance has emphasized the importance of assessing
both cognitive and functional outcomes in AD trials to capture the
full clinical impact of this disease.»? Both ADCS-ADL and A-IADL-Q
scores demonstrate similar (though only moderate) cross-sectional and
longitudinal correlations with cognition as measured by the ADAS-
Cog13, which are consistent with previously reported correlations
between the ADCS-ADL and the ADAS-Cogl4 in both mild and
moderate AD cohorts.3> These convergent results further support
the partial independence of cognitive versus functional outcomes in
AD.

While our cross-sectional analyses corroborate prior work sug-
gesting that A-IADL-Q could be more sensitive than the ADCS-ADL
for identifying functional impairment in prodromal AD,** our longi-
tudinal analyses found that the sensitivity for detecting change in
function over 18 months in early AD appeared to be similar across both
instruments, including when the pAD and mAD cohorts were consid-

ered separately. Our findings contrast with longitudinal data from the
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FIGURE 4 Longitudinal change on the ADCS-ADL and the A-IADL-Q as measured by adjusted mean change from baseline using an MMRM

model (A-C) and effect size of change from baseline using Cohen’s d (D-F). ADCS-ADL, Alzheimer’s Disease Cooperative Study-Activities of Daily
Living Scale; A-IADL-Q, Amsterdam Instrumental Activities of Daily Living Questionnaire; A-IADL-Q SA, Amsterdam Instrumental Activities of
Daily Living Questionnaire scored via scaled average; A-IADL-Q IRT, Amsterdam Instrumental Activities of Daily Living Questionnaire scored via
item response theory; A-IADL-Q SA, Amsterdam Instrumental Activities of Daily Living Questionnaire scored via scaled average; Cl, confidence

interval; MMRM, mixed models for repeated measures

Catch-Cog cohort, which suggested that relative to the ADCS-ADL,
the A-IADL-Q was more sensitive when measuring functional decline
in MCI but less sensitive when measuring functional decline in mild
AD.?> The differences between these results may be attributable to
their study populations, as the inclusion criteria for the Tauriel study
resulted in pAD and mAD cohorts that had greater cognitive and
functional impairment at baseline relative to the analogous cohorts
in the Catch-Cog study. As such, the more advanced disease in the
Tauriel pAD cohort may have limited our ability to detect differences
in sensitivity for longitudinal change between the ADCS-ADL and A-
IADL-Q scales. Additional differences between the studies include
the requirement for positive A8 biomarkers in the Tauriel study!”
and the shorter duration of follow-up (12 months) and smaller size
of the MCI (n = 75) and AD (n = 72) cohorts in the Catch-Cog
study.?

Closer examination of the trajectories of change on the ADCS-ADL
and A-IADL-Q indicate that significant longitudinal functional declines
in the mAD cohort were evident by the week 24 time point and gen-
erally linear over the entire 18 months of follow-up. However, for the
pAD participants, only small non-significant declines were seen on both
scales by week 24, though more significant and linear declines were
seen at subsequent assessments. Taken together, these findings sug-

gest that more consistent and predictable longitudinal declines in pAD

on both the ADCS-ADL and A-IADL-Q may only become apparent over
longer intervals.

When assessments of clinically meaningful functional decline on
the A-IADL-Q IRT were analyzed using continuous®* or categorical??
approaches, the majority of participants met these thresholds by week
73 using either method. As might be expected, higher rates of clini-
cally meaningful decline on the A-IADL-Q IRT were seen with longer
follow-up, in mAD relative to pAD, and with continuous relative to cat-
egorical analyses. Overall, rates of clinically meaningful decline on the
ADCS-ADL were far higher than on the A-IADL-Q. However, direct
comparisons between these analyses may not be appropriate, given
that the published thresholds on the ADCS-ADL are based on expert
opinion®237 while the A-IADL-Q IRT thresholds were derived through
qualitative caregiver-driven approaches.??:34

A number of additional factors may affect the interpretation of
our results. A number of study visits and assessments occurred after
the March 11, 2020 World Health Organization declaration of the
COVID-19 pandemic,’’ including ~60% of the week 73 ADCS-ADL
and A-IADL-Q assessments. While regional restrictions imposed at the
beginning of the pandemic may have disrupted iADL performance, lon-
gitudinal trajectories on these indices appear to be essentially linear
between weeks 25 and 73 (Figure 4), suggesting only minimally effects

of such restrictions on our findings. Pandemic-associated restrictions
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also caused ~15% of week 73 assessments to be collected telephoni-
cally as opposed to in clinic.” Although there are no published studies
comparing telephonic versus in-person administration of the ADCS-
ADL or the A-IADL-Q, the instructions of the ADCS-ADL scale explicitly
indicate that it can be assessed in both settings, and the informant-
based multiple-choice nature of both assessments would appear to
be robust in either setting. The relatively limited ethnic and racial
diversity of participants in the Tauriel study may restrict the gener-
alizability of our analyses of the ADCS-ADL and A-IADL-Q, as previ-
ous reports have suggested minor cross-region differences on these
indices.13:38

Overall, our results indicate that the ADCS-ADL and A-IADL-Q
performed similarly for measuring rates of functional decline in early
AD participants enrolled in the Tauriel study and support the inclu-
sion of the A-IADL-Q as a key outcome measure in future trials of
AD therapeutics. The A-IADL-Q may be particularly useful for lon-
gitudinal assessments of iADLs in populations at earlier stages of
AD progression than those included in the current study and/or with
study designs focused on time-to-event analyses for meaningful clin-
ical decline, though additional comparisons to the ADCS-ADL will be
needed to determine the relative utility of these measures in those

settings.
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