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Abstract

BACKGROUND: Lecanemab is a humanized IgG1 monoclonal
antibody binding with high affinity to amyloid-beta protein
protofibrils. In phase 3 development, lecanemab has been
shown to reduce markers of amyloid in early Alzheimer’s
disease and reduce decline on clinical endpoints of cognition
and function at 18 months.

OBJECTIVES: To describe the health-related quality-of-life
(HRQoL) results from Clarity AD which were exploratory
outcomes in this trial.

DESIGN: Clarity AD was an 18-month, multi-center, double-
blind, phase 3 trial.

SETTING: Early Alzheimer’s disease.

PARTICIPANTS: Individuals 50-90 years of age with a
diagnosis of mild cognitive impairment or mild dementia due
to Alzheimer’s disease and positron emission tomography or
cerebrospinal fluid evidence of cerebral amyloid accumulation.
INTERVENTION: Placebo or lecanemab 10-mg/kg IV biweekly.
MEASUREMENTS: HRQoL was measured at baseline and every
6 months using the European Quality of Life-5 Dimensions
(EQ-5D-5L; by subject) and Quality of Life in AD (QOL-AD; by
subject and proxy). Study partner burden was measured using
the Zarit Burden Interview (ZBI).

RESULTS: A total of 1795 participants were enrolled
(lecanemab:898; placebo:897). At month 18, adjusted mean
change from baseline in EQ-5D-5L and QOL-AD by subject
showed 49% and 56% less decline, respectively. QOL-AD rated
by study partner as proxy resulted in 23% less decline. ZBI
adjusted mean change from baseline at 18 months resulted in
38% less increase of care partner burden. Individual HRQoL test
items and dimensions also showed lecanemab benefit.
CONCLUSIONS: Lecanemab was associated with a relative
preservation of HRQoL and less increase in caregiver burden,
with consistent benefits seen across different quality of life
scales and within scale subdomains. These benefits provide
valuable patient reported outcomes which, together with
previously reported benefits of lecanemab across multiple
measures of cognition, function, disease progression, and
biomarkers, demonstrate that lecanemab treatment may offer
meaningful benefits to patients, care partners, and society.
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Introduction

Izheimer’s disease (AD) is a chronic and
Aprogressive neurodegenerative disorder (1-4),
which impacts cognition, daily function, and
neuropsychiatric behavior and leads to increasing loss
of autonomy and relentless deterioration in quality of
life. AD significantly affects the daily lives not only of
patients, but also of their families and care partners.
Optimal management of AD should include maintaining
the patient’s well-being and their quality of life (QOL) (5),
as well as limiting the degree of burden experienced by
those providing care.

Standard clinical efficacy assessments evaluate the
effect of the disease on measures of cognition and
daily function. However, health-related quality of life
(HRQoL) assessments provide unique perspectives from
the patient and care partner with respect to their own
perceptions of how the disease affects them (6-7). QOL
is the perception of one’s position in life in the context
of one’s culture, values, goals, expectations, standards,
and concerns; it includes emotional, social, and physical
aspects of one’s life (8). HRQoL is a broad concept that
encompasses physical and mental health, autonomy,
social interactions, and the relationship between a subject
and their environment.

The perception of how one’s well-being is affected by
a disease, disability, or disorder is not interchangeable
with health status (9). Furthermore, HRQoL is broader
than activities of daily living (ADL), although it may
correlate with ADL measures due to the high value that
individuals place on independence. HRQoL should
ideally be rated by the person directly affected (i.e., the
patient on behalf of the patient and the care partner on
behalf of the care partner), and measured in relation to
their personal expectations, which can vary over time
and with disease. Patient-reported outcomes are essential
to understanding the value of a treatment. HRQoL
questionnaires may be multidimensional, covering
physical, social, emotional, cognitive, work/role-related
aspects, and/or disease-related covering such aspects as
symptoms, side effects, and financial impact of disease.
The European Quality of Life-5 Dimensions (EQ-5D-
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5L) is a commonly used general HRQoL scale while the
Quality of Life in AD (QOL-AD) and the Zarit Burden
Interview (ZBI) are commonly used AD-specific HRQoL
scales (10-12).

Herein, we describe the HRQoL results from
Clarity AD, a phase 3 trial evaluating lecanemab,
a novel humanized immunoglobulin G1 monoclonal
antibody targeting both neurotoxic AP protofibrils
and AP plaques (13-14). EQ-5D-5L, QOL-AD, and
ZBI served as prespecified exploratory endpoints
in this study. As previously reported for Clarity AD,
lecanemab substantially reduced markers of amyloid
and significantly slowed clinical decline on multiple
measures of cognition and function in early AD (i.e.,
mild cognitive impairment (MCI) or mild dementia due
to Alzheimer’s disease) at 18 months (15). Lecanemab
was generally well tolerated but was associated with an
increase in amyloid-related imaging abnormalities (ARIA)
and infusion reactions (15).

Methods

Trial design and oversight

Methods and primary results for the Clarity AD
double-blind phase have been published (15). Briefly,
Clarity AD was an 18-month, multicenter, double-blind,
placebo-controlled, parallel-group trial in individuals
with early AD. Eligible participants were randomly
assigned to receive placebo or lecanemab 10 mg/kg IV
biweekly in a 1:1 ratio. Participants were required to
be 50 to 90 years of age, with either MCI due to AD or
mild AD dementia based on National Institute of Aging—
Alzheimer’s Association (NIA-AA) criteria (16-17).

All participants were required to have positron
emission tomography or cerebrospinal fluid evidence
of amyloid as well as an objective impairment in
episodic memory as indicated by =1 standard deviation
below the age-adjusted mean on the Wechsler Memory
Scale IV-Logical Memory (subscale) II. The trial was
conducted in accordance with International Conference
on Harmonisation guidelines and ethical principles of
the Declaration of Helsinki. Clarity AD was approved
by the institutional review board or independent ethics
committee at each center, and all participants provided
written informed consent.

HRQoL Objectives and endpoints

HRQoL assessments employed in Clarity AD are
summarized in Table S1. The objective of this analysis was
to evaluate the effects of lecanemab 10 mg/kg biweekly
compared to placebo on HRQoL in subjects with early
AD at 18 months of treatment as measured by the EQ-5D-
5L and QOL-AD. In addition, the effects of lecanemab
compared to placebo on study partner burden were
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evaluated by the ZBI. Change from baseline at 18 months
was the main endpoint for each HRQoL assessment.
However, each scale was also administered at 6 and 12
months, allowing additional timepoint assessments in
relationship to baseline.

EQ-5D-5L measures 5 dimensions of health (mobility,
self-care, usual activities, pain or discomfort, and anxiety
or depression) with 5 levels of severity in each dimension
(no problems, slight problems, moderate problems, severe
problems, and unable to perform or extreme problems).
The overall current health is scored as Health Today by
a visual analog scale (VAS; 0 [worst imaginable health
state] to 100 [best imaginable health state]). QOL-AD is a
13-item questionnaire designed to provide an assessment
of QOL of patients with AD. Each of 13 items are assessed
on a scale of 1-4 (poor, fair, good, or excellent). In addition
to direct reporting from the patient, the QOL-AD scales
provide the opportunity for separate reporting by the
study care partner as a proxy for the patient. ZBI is a
22-item instrument used in dementia caregiving research
to assess the stresses experienced by study partners of
patients with dementia. The total score range is 0-88 (0-21:
no to mild burden; 21-40: mild to moderate burden; 41-60:
moderate to severe burden; 61-88: severe burden). The
ZBl is completed solely by the care partner.

Statistical methodology

Change from baseline in EQ-5D-5L, QOL-AD, and
ZBI at 18 months were analyzed on a modified intent-
to-treat population using the mixed model for repeated
measures (MMRM; as described in van Dyck 2023).
MMRM analysis included baseline value corresponding
to the response variable as a covariate, with treatment
group, visit, stratification variables (i.e., clinical
subgroup [MCI, mild dementia], use of AD symptomatic
medication at baseline [yes, no], ApoE4 carrier status
[carriers, noncarriers], and geographical region [North
America, Europe, and Asia Pacific]), baseline value-by-
visit interaction and treatment group-by-visit interaction
in the model. Prespecified subgroup analyses included
evaluating HRQoL assessments by sex, race/ethnicity,
and ApoE4 carrier status.

Results

Baseline characteristics

Baseline characteristics are summarized in Table 1.
A total of 1795 (898 assigned to lecanemab, and 897
assigned to placebo) were randomized at 235 sites in
North America, Europe, and Asia from March 2019
to March 2021. Of those randomized, 729 (81.2%) and
757 (84.4%) completed treatment in the lecanemab and
placebo groups, respectively. The modified intention-
to-treat population (randomly assigned participants
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Table 1. Baseline Characteristics

Age, mean (standard deviation), years

Female, n (%)

Male, n (%)

Race, n (%)

Caucasian

Black

Asian

Other /Missing

Hispanic ethnic group, n (%)

Years since diagnosis (SD)

Years since onset of symptoms (SD)

CDR Global=0.5, n (%)

CDR Global=1, n (%)

Mild dementia due to Alzheimer’s disease, n (%)
Mild cognitive impairment due to Alzheimer’s Disease, n (%)
ApoE4 Status, n (%)

Noncarrier

Carrier

Heterozygotes

Homozygotes

CDR-SB, mean (SD)

ADCS-MCI-ADL score, mean (SD)

PET Centiloids, mean (SD)t

EQ-5D-5L — Health Today (Subject), mean (SD)
QOL-AD - Total Score (Subject), mean (SD)
QOL-AD - Total Score (Subject by Proxy), mean (SD)
ZBI — Total Score (Care Partner), mean (SD)

Use of Alzheimer’s disease symptomatic medication at baseline, n (%)

Placebo Lecanemab 10 mg/kg biweekly
(N=875) (N=859)
71.0 (7.8) 71.4 (7.9)
464 (53.0) 443 (51.6)
411 (47.0) 416 (48.4)
677 (77.4) 655 (76.3)
24 (2.7) 20 (2.3)
148 (16.9) 147 (17.1)
26 (3.0) 37 (4.3)
108 (12.3) 107 (12.5)
1.34 (1.537) 1.41 (1.507)
4.15 (2.528) 4.13 (2.346)
706 (80.7) 694 (80.8)
169 (19.3) 165 (19.2)
331 (37.8) 331 (38.5)
544 (62.2) 528 (61.5)
275 (31.4) 267 (31.1)
600 (68.6) 592 (68.9)
468 (53.5) 456 (53.1)
132 (15.1) 136 (15.8)
468 (53.5) 447 (52.0)
3.22 (1.343) 3.17 (1.340)
41.2 (6.6) 40.9 (6.9)
75.28 (41.85) 77.94 (44.78)
81.4 (14.2) 82.2 (13.9)
39.1 (6.1) 39.0 (6.2)
36.6 (6.0) 37.1(6.0)
17.6 (11.8) 17.2 (12.2)

tBaseline PET is for the PET substudy population. ADCS MCI-ADL=Alzheimer’s Disease Cooperative Study—Activities of Daily Living Scale for Mild Cognitive
Impairment; CDR=Clinical Dementia Rating; ApoE4= apolipoprotein E — e4; CDR-SB= Clinical Dementia Rating-Sum-of-Boxes; EQ-5D-5L=European Quality of Life-5
Dimensions; PET= positron emission tomography; QOL-AD=Quality of Life in AD; ZBI=Zarit Burden Interview.

who received at least one dose of lecanemab or placebo
and underwent assessment for the primary end point)
included 1734 participants (lecanemab:859 placebo:875;
missing 3.4% of participants). The majority of participants
had MCI (62.2% placebo; 61.5% lecanemab) and the
remainder had mild dementia due to AD (37.8% placebo;
38.5% lecanemab). Baseline characteristics were generally
similar across treatment groups and baseline HRQoL
scores were consistent with an early AD population.
Mean baseline EQ-5D-5L was 81.4 and 82.2 for placebo
and lecanemab groups respectively, reflecting “slight
problems” as rated by subjects. Baseline QOL-AD scores
were 39.1 and 39 for placebo and lecanemab respectively,
reflecting “good” QOL as rated by subjects. Baseline ZBI

scores were 17.6 and 17.2 for placebo and lecanemab
respectively, reflecting “no to mild” care partner burden.
Study partner baseline characteristics were generally
balanced between the two treatment groups (Table S2).
None of the participants, sites, or sponsor were unblinded
to treatment allocation during the conduct of the study.

HRQoL Results

There was a highly statistically significant difference
between placebo and lecanemab on change from
baseline in EQ-5D-5L Health Today by subject at 18
months in the Subject’s Survey (Figure 1). The adjusted
mean treatment difference was 2.017, representing
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Figure 1. EQ-5D-5L Health Today Overall and Item Scores by Subject
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49.1% less decline, P=0.00383. Separation of results in
favor of lecanemab began at 6 months with statistical
significance reached by 18 months. Subject scores for
the five dimensions are summarized in Figure 1B. The
effect favored lecanemab on the dimensions of usual
activities, anxiety /depression, and self-care, although did
not reach statistical significance for self-care. For mobility
and pain/discomfort, the placebo group improved so

the percentage less decline shows percentage of less
improvement. The EQ-5D-5L results were consistent
across APOE genotypes, clinical subgroups of MCI and
mild dementia, and the range of randomization strata
(Figure S1).

For QOL-AD total score in the Subject’s Survey (Figure
2) there was a highly statistically significant difference
between placebo and lecanemab on change from
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Figure 3. ZBI Overall and Item Scores

Zarit Burden Interview
Study Partner Burden (total score)

2 0
g — '9 1 x o kK 38%
TS L :
S0 o5 G ess Decline
GYEs 2
5 -g g & 3 FkkE
T
232 53 4]
o om 32
2@, 5
®E B ou 5
_E. 2 = O
os I\ 6-/[—Placebo
= 7 — Lecanemab
I = I X T U
Visit (Month) 0 6 12 18
(N) Placebo: 847 827 785 755
(N) Lecanemab: 831 804 759 712

* P<0.05; ** P<0.01; ** P<0.001; **** P<0.0001

Zarit Burden Interview Item Scores

Number of Subjects
in MMRM Difference
vs Placebo

Placebo
Decline.

% Leas.
(placebo, lecanemab) Favors Lecanemab Favors Placebo. Decline
Item

Affects relationships negatively (847, 831) —_— 022 on 482%
(847, 831) 011 01 98.2%
(847, 831) 021 0.0 30.5%
(847, 831) 026 01 38.2%
043 015 35%
—_ 037 -0.08 211%

Alfraid of future of cared-for person
‘Angry around cared-for person
Ask for more help than needed
Cared-for person is dependent upon you (847, 831)

Cared-for person's expectations (®47,831)

—_—
—
—e—
—

JE—
Don't have enoligh money (847, 831) = 012 -0.04 2.9%
Don't have enough time for yourself (847, 831) s 039 -0.14 35.4%
Embarrassed over person’s behavior (847, 831) — 022 -0.03 145%
Fool you could do a betler job (847, 831) — 022 o1 48.5%
Feel you shouild be doing more: ®47,831) — 019 -0.07 36.1%
Health has suffered (847, 831) —_— 035 014 39.9%
How burdened overall do you feel (®47,831) JE—— 032 -0.09 21%
Lack of privacy (847, 831) _— 04 013 31.4%
Lost control of your e (847.831) —_— 039 018 465%
Social life has suffered (®47,831) —_— 042 -0.18 426%
Strained around cared-for person (847,831) —— 02 01 51.5%
Stressed between care and other dulies (847, 831) —_—— 035 013 36.5%
Unable 1o take care of for much longer (847, 831) —— 024 -0.05 21.4%
Uncertain about what to do about person (847, 831) —_— 024 -0.07 28.6%
Uncomfortable having friends over (©47,831) = 02 04 50.4%

——

Wish to leave care to someone eise (847, 831) 028 013 45.3%

T T T J
0.4 02 02 0.4
Adjusted Mean Difference vs Placebo
(95% Cl for Difference) in Zarit's Burden Interview of Study Partner

*P<0.05; ** P<0.01; *** P<0.001; **** P<0.0001

baseline, with an adjusted mean treatment difference
of 0.657, and 55.6% less decline, P=0.00231. Separation
of results in favor of lecanemab began at 6 months
with statistical significance reached by 18 months. In
the QOL-AD Partner as a Proxy Survey, the adjusted
mean treatment difference was 0.535, representing 22.9%
less decline, P=0.02558. Subject scores for individual
items are summarized in Figure 2. The observed effect
was consistent across QOL-AD items (by subject and by
proxy) with almost all the 13 items numerically favoring
lecanemab and the placebo group showing decline on
all items. Subscores for which differences were in fact
significant based on 95% confidence intervals for ratings
by subject included: ability to do chores; ability to do
things; family; friends; and life as whole, whereas for
ratings by proxy significant differences were observed for:
ability to do chores; energy; life as whole; memory; and
mood. These results were consistent across subgroups
(Figure S2).

For the ZBI study partner total score, there was
a highly statistically significant difference between
placebo and lecanemab on change from baseline, with an
adjusted mean treatment difference of -2.211, and 38.4%
less progression, P=0.00002. The separation between
lecanemab and placebo was statistically significant as
early as 6 months and increased numerically thereafter.
Study partner scores for individual items are summarized
in Figure 3. The results show consistent benefit with all
22 items favoring lecanemab over placebo. Results were
consistent across subgroups (Figure S3).

Discussion

Preserving QOL is an important goal in the treatment
of AD. At early stages of disease, namely the MCI and
mild dementia stages, QOL is only mildly impacted as
evidenced by the baseline scores on HRQoL measures

in this trial (11). However, deterioration in QOLand
worsening of care partner burden is an integral part of
AD progression, and this worsening can be detected
and quantified even at early stages of AD and over the
18-month timeframe of this trial.

Lecanemab was associated with a relative preservation
of HRQoL and less worsening of caregiver burden.
Consistent benefits were seen across different scales,
within scales, and across randomization strata. At month
18, adjusted mean change from baseline in EQ-5D-5L and
QOL-AD by subject showed 49% and 56% less decline,
respectively. Study partner burden as measured by
adjusted mean change from baseline at 18 months using
the ZBI resulted in 38% less decline. For each HRQoL
subject assessment, results separate in favor of lecanemab
beginning at 6 months.

Although proxy measures were obtained in Clarity AD,
HRQoL measures are ideally reported directly by patients
on their own behalf rather than being inferred by a proxy.
The concept of QOL by proxy in AD may be reasonable
and necessary when patients reach stages of disease
in which worsening cognitive impairment limits their
insight and/or their ability to communicate their views.
However, in early symptomatic stages of AD, patients
are the more credible respondents regarding their own
QOL as they are able to relay firsthand their frustrations,
concerns, limitations, aspirations, and successes, while
proxy measures are subject to considerable bias and
assumptions about what someone else feels and values.
It is instructive that the proxy results for the EQ-5D-5L
in this trial (not statistically significant) and QOL-AD
(23% less decline) do not reflect the benefit expressed
by subjects themselves. This serves to reinforce the
importance of patient reported outcomes in early AD
populations.

The HRQoL by subject results are consistent with
the previously reported clinical outcomes from Clarity
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AD (15), which demonstrated 26% to 37% less decline
on cognitive, global, and functional measures. The
magnitude of benefit on subject reported QOL measures
(49% to 56% less decline) most closely corresponds to the
results on the functional scale, the Alzheimer’s Disease
Cooperative Study—Activities of Daily Living Scale for
Mild Cognitive Impairment (ADCS-MCI-ADL) which
showed an adjusted mean change from baseline at 18
months of 37% less decline (=3.5 in the lecanemab group
and —5.5 in the placebo group; difference, 2.0; 95% CI,
1.2 to 2.8; P<0.00001). Preservation of daily functional
abilities is a key contributor to one’s quality of life,
although HRQoL is broader than function alone.

Care partners face significant burden in caring for
individuals with AD, and the severity of burden increases
substantially as the disease progresses to more advanced
stages (18- 24). At early stages of AD, care partners often
assume the role of the supportive partner and trusted
confidant. However, in later stages, the demands on care
partners’ time along with the financial burden, and toll on
the emotional, social, and physical health of care partners
can be overwhelming and may lead to emergency
room visits, hospitalizations, and institutionalization of
patients. In Clarity AD, care partner burden is minimal
at baseline. The reduced worsening of burden relative
to placebo, seen as early as 6 months and attaining 38%
less progression of burden by 18 months, is clinically
meaningful.

HRQoL findings are seldom reported for AD
pharmacological trials including those aimed at
disease modification. Relevant HRQoL assessments for
comparison with our findings are not readily available
in the literature. The appropriate comparators would
be other large pivotal trials of monoclonal antibody
treatments for early AD. The lecanemab phase 2 study
did not include a HRQoL assessment (25). Furthermore,
there are no HRQoL assessments published from the
phase 3 aducanumab or donanemab studies to date
(26-28). A 2016 publication explores the characteristics
of the QOL-AD assessment within the context of the
EXPEDITION and EXPEDITION 2 solanezumab trials
(29). In this publication, the authors noted that caregivers
rated patients’” QOL worse than did patients themselves
and that patients’ QOL was correlated, albeit modestly,
with clinical /health measures.

Clinicians and patients often have differing
perspectives on assessing the impact of treatment (30).
Patients tend to value outcomes such as preservation
of everyday functioning, maintaining relationships and
social connections, enjoying their lives, preserving a sense
of identity and alleviating symptoms (31). The concept of
“meaningful benefits” is broader than that of “minimal
clinically important differences” and can include benefits
such as buying time/slowing disease and maintaining
QOL (27, 32). The clinical and QOL benefits observed in
Clarity AD could amount to long-term cumulative benefit
in which the difference between the benefit on and off
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treatment could continue to grow in time beyond that
observed in the 18-month clinical trial (15, 33).

The study population in Clarity AD is consistent with
patients with early AD, as evidenced by the baseline
mean Clinical Dementia Rating Sum-of-Boxes values
as well as the fact that over 60% of individuals were
in the MCI stages of AD when enrolling in the trial.
QOL is affected early in AD and continues to decline
even within the early stages. Its decline, and the impact
of interventions, can be demonstrated in an early AD
population and hence QOL considerations should not be
reserved only for moderate to severe stages of disease.

One limitation of this analysis is that the assessments
in this trial are only for 18 months. However, future
studies will look at longer term HRQoL. For example, the
ongoing Clarity AD open-label extension study includes
HRQoL assessments and will provide additional insights
when data are available. In addition, unintended bias
may always be a limitation in the conduct of clinical
trials (e.g., attrition bias, observer bias, manufacturer
bias, AD spectrum bias, etc.). Attempts were made to
minimize any bias during the conduct of the trial (15). In
summary, lecanemab in Clarity AD was associated with
a relative preservation of HRQoL and less increase in
caregiver burden, as reported by patients and their care
partners, with consistent benefits seen across different
scales, within items and subdomains of these scales, and
across randomization strata. At month 18, adjusted mean
change from baseline in in EQ-5D-5L and QOL-AD by
subject showed 49% and 56% less decline, respectively.
QOL-AD by proxy showed 23% less decline. Study
partner burden measured by ZBI resulted in 38% less
increase of burden at 18 months and was already evident
and statistically significant at 6 months. Assessment
results were consistent across APOE genotypes. The
results of multiple QOL measures from Clarity AD add
to the previously reported converging evidence across
measures of cognition, function, disease progression, and
biomarkers, demonstrating that lecanemab treatment may
offer meaningful benefits to patients and care partners
and support the view that QOL measures are highly
informative in early AD, allowing the patients” and care
partners’ perspectives to be heard. Future publications
will include additional analyses such as whether the
benefits of lecanemab on these HRQoL outcomes
correlated with cognitive and functional outcomes and
whether results differed based on the amount of amyloid
cleared and/or the rate of amyloid clearance.
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