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ABSTRACT

Introduction: Donanemab, a monoclonal anti-
body directed against an insoluble, modified,
N-terminal truncated form of amyloid beta,
demonstrated efficacy and safety in patients
with early, symptomatic Alzheimer’s disease
(AD) in the phase 3 TRAILBLAZER-ALZ 2 trial.
Here, we report clinical outcomes, biomarkers,
and safety results for the Japanese
subpopulation.
Methods: TRAILBLAZER-ALZ 2 (N = 1736) was
conducted in eight countries, including Japan
(enrollment June 2020–November 2021; data-
base lock April 2023). Participants (60–85 years)

with early, symptomatic AD (mild cognitive
impairment/mild dementia), Mini-Mental State
Examination score 20–28, and confirmed amy-
loid and tau pathology were randomized 1:1
(stratified by tau status) to intravenous dona-
nemab (700 mg for three doses, then
1400 mg/dose) or placebo every 4 weeks for
72 weeks. Primary outcome was change from
baseline to week 76 in integrated Alzheimer’s
Disease Rating Scale (iADRS) score. Other out-
comes included clinical measures of cognitive
and functional impairment, biomarkers, and
safety.
Results: Of 88 Japanese participants (43 pla-
cebo, 45 donanemab), 7 in each group discon-
tinued. Least-squares mean (LSM) change from
baseline in iADRS score at week 76 was smaller
with donanemab than with placebo in the
combined (low-medium tau and high tau) and
low-medium tau (N = 76) subpopulations (LSM
change difference: 4.43 and 3.99, representing
38.8% and 40.2% slowing of disease progres-
sion, respectively). Slowing of AD progression
with donanemab was also observed for other
clinical outcomes. Marked decreases in amyloid
plaque and plasma phosphorylated tau 217
were observed; amyloid clearance (\24.1 Cen-
tiloids) was observed in 83.3% of the combined
donanemab and 0% of the combined placebo
groups. Amyloid-related imaging abnormalities
of edema/effusions occurred in ten (22.2%)
donanemab-treated participants (one [2.2%]
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symptomatic) and one (2.3%) placebo-treated
participant.
Conclusions: The overall efficacy and safety of
donanemab in Japanese participants were simi-
lar to the global TRAILBLAZER-ALZ 2
population.
Trial registration: ClinicalTrials.gov identifier:
NCT04437511.

Keywords: Alzheimer disease; Amyloid plaque;
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INTRODUCTION

Alzheimer’s disease (AD) is a progressive neu-
rodegenerative disease that is usually first rec-
ognized clinically by the onset of cognitive
impairment [1]. Although the molecular
mechanisms underlying AD are complex, the
formation of extracellular amyloid plaques in
the cerebral cortex is considered an initiating
event [2–5]. Intracellular neurofibrillary tangles
containing the highly phosphorylated protein
tau are also present, and there is evidence for
synergies between tau and amyloid that con-
tribute to the progression of AD [6]. Standard
pharmacologic agents for AD, such as acetyl-
cholinesterase inhibitors and memantine, are
considered symptomatic treatment and do not
target or affect the underlying pathology of the
disease [1]. Recently, a number of amyloid-tar-
geting monoclonal antibodies (mAbs) have
been developed in the hope that these treat-
ments may slow the progression of AD, espe-
cially if administered in the early stages [7, 8].

Donanemab is an immunoglobulin G1 mAb
directed against an insoluble, modified, N-ter-
minal truncated form of amyloid beta (N3pGlu
Ab) present only in brain amyloid plaques [9].
Donanemab binds to N3pGlu Ab and aids pla-
que removal through microglial-mediated
phagocytosis [9]. The potential efficacy of
donanemab in the treatment of early, symp-
tomatic AD was first demonstrated in the phase

2 TRAILBLAZER-ALZ trial [10]. Donanemab
treatment resulted in a significantly smaller
reduction in the integrated Alzheimer’s Disease
Rating Scale (iADRS) score, a composite score
for cognition and activities of daily living [11],
over 76 weeks compared with placebo [10].
These results were confirmed in the global,
phase 3 TRAILBLAZER-ALZ 2 trial (least-squares
mean [LSM] change from baseline in iADRS:
- 10.19 for donanemab vs. - 13.11 for placebo,
difference 2.92 [95% confidence interval, (CI),
1.51–4.33], p\0.001 in the combined, i.e.,
overall] population) [12]. In addition to meet-
ing the primary iADRS outcome, donanemab
was associated with slowing of disease progres-
sion based on several clinical measures (Clinical
Dementia Rating Scale-Sum of Boxes [CDR-SB],
Alzheimer’s Disease Assessment Scale-Cognitive
Subscale (13-item) (ADAS-Cog13), Alzheimer’s
Disease Cooperative Study-Activities of Daily
Living Inventory, instrumental items [ADCS-
iADL]) as well as by marked decreases in
biomarkers, including amyloid plaque level and
plasma phosphorylated tau 217 (P-tau217) [12].
These results were more pronounced in partici-
pants with low to medium levels of tau
pathology based on positron emission tomog-
raphy (PET) [12]. As reported for other amyloid-
targeting antibodies [10, 13–15], the incidence
of amyloid-related imaging abnormalities
(ARIA) and infusion-related reactions was
higher in the donanemab group than in the
placebo group [12].

In Japan, the prevalence of AD and other
dementias has been increasing rapidly over
recent decades [16–19], and an analysis of 2019
Global Burden of Disease data reported that the
rate of AD increase in the Japanese population is
among the highest in the world [20]. Dementia
currently affects[5 million people in Japan,
and an estimated 4 million have AD [20, 21].
The prevalence of dementia among Japanese
people aged 65 years and older is expected to
exceed 25% by 2035 [17]. With the rapid aging
of the Japanese population, the number of
people living with AD will increase markedly in
the near future. Despite this, no published study
to date has examined the efficacy of amyloid-
targeting antibodies specifically in Japanese
patients with AD, although Japanese
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subpopulation results of phase 3 aducanumab
trials have been published in abstract form [22].
In addition, the safety of amyloid-targeting
antibodies in Japanese patients has only been
reported as part of preliminary, single-dose,
pharmacokinetic studies of discontinued com-
pounds (solanezumab, bapineuzumab) [23, 24].
Here, we report key clinical outcomes,
biomarkers, and safety results for the Japanese
subpopulation of TRAILBLAZER-ALZ 2.

METHODS

Study design

TRAILBLAZER-ALZ 2 (ClinicalTrials.gov Identi-
fier: NCT04437511) was a global, phase 3, ran-
domized, placebo-controlled trial of
donanemab conducted at 277 sites in eight
countries [12], including 31 sites in Japan. Par-
ticipants were enrolled between June 19, 2020,
and November 5, 2021, with the database lock
for the 76-week double-blind period occurring
on April 28, 2023. The trial was conducted
according to the Declaration of Helsinki, the
International Council for Harmonisation
Guideline for Good Clinical Practice, and local
regulatory requirements. The protocol was
approved by ethics review boards at each study
site (Supplemental Table S1). Participants and
their study partners provided written informed
consent before any study procedures were con-
ducted. An independent data safety monitoring
board provided trial oversight.

Study population

Participants aged 60 to 85 years were eligible for
inclusion if they had early, symptomatic AD
characterized by gradual and progressive change
in memory function, a Mini-Mental State
Examination (MMSE) score of 20 to 28, and
confirmed AD pathology based on PET for both
amyloid (assessed with 18F-florbetapir13 or 18F-
florbetaben14) and tau (18F-flortaucipir). Partic-
ipants also had to have magnetic resonance
imaging (MRI) with B 4 cerebral microhemor-
rhages, B 1 area of superficial siderosis, no

amyloid-related imaging abnormalities of
edema or effusions (ARIA-E), no intracerebral
hemorrhage[1 cm, and no severe white mat-
ter disease. Full eligibility criteria were described
previously [12].

Treatment protocol

Randomization was performed using a com-
puter-generated sequence and interactive web-
response system, with stratification by tau
pathology (low-medium tau or high tau) and
study site. Baseline tau levels were categorized
based on visual and quantitative PET scans
[10, 12, 25–27]. Enrolled participants were ran-
domized 1:1 to intravenous donanemab
(700 mg for three doses, followed by 1400 mg
per dose) or placebo every 4 weeks for 72 weeks,
with final efficacy and safety data for the dou-
ble-blind period collected at week 76. Partici-
pants in the donanemab group were switched to
placebo in a blinded manner if their amyloid
level was\11 Centiloids at any single PET scan
(week 24, week 52, or week 76) or was C 11
but\ 25 Centiloids at two consecutive PET
scans.

Outcome measures

Details of the study outcomes have been
described in the global TRAILBLAZER-ALZ 2
publication [12]. All outcomes reported herein
were prespecified for the combined (low-med-
ium tau ? high tau) population and the low-
medium tau population, including the Japanese
subpopulation. The primary outcome was the
change from baseline to week 76 in iADRS score.
The iADRS is a validated scoring system that
combines the ADAS-Cog13 with the ADCS-iADL
[11]. The iADRS has been used in previous
clinical trials to measure the level of impair-
ment in cognition and daily functioning in
participants with early AD [10, 28, 29]. iADRS
scores range from 0 to 144, with lower scores
indicating greater deficit [29].

Other clinical outcomes reported for the
Japanese subpopulation include changes from
baseline to week 76 in the CDR-SB (range 0–18,
higher scores indicate greater impairment),
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ADAS-Cog13 (range 0–85, higher scores indicate
greater overall cognition deficit), and ADCS-
iADL (range 0–59, lower scores indicate greater
impairment in daily function) as secondary
outcomes, and slowing of disease progression
based on iADRS and CDR-SB, the proportion of
participants with no progression by CDR-SB at
week 52, and the risk of progression to the next
stage of disease based on the CDR–Global Score
(CDR-GS; range 0 [no dementia] to 3 [severe
dementia]) score as exploratory outcomes.

Biomarker outcomes reported for the Japa-
nese subpopulation include the change from
baseline to week 76 in amyloid plaque level (in
Centiloids) and the proportion of participants
achieving amyloid clearance (defined as\24.1
Centiloids measured by PET) at weeks 24, 52,
and 76 as secondary outcomes and the change
from baseline to week 76 in P-tau217 [30] as an
exploratory outcome. Plasma P-tau217 was
measured using the plasma tau multianalyte
assay (C2N Diagnostics, St. Louis, MO, USA).
Imaging (amyloid and tau PET) was performed
locally and assessed centrally. Plasma biomark-
ers were measured at a central laboratory.

Safety was a secondary outcome and inclu-
ded the incidence of treatment-emergent
adverse events (TEAEs), serious adverse events
(SAEs), deaths, adverse events (AEs) leading to
study or treatment discontinuation, and TEAEs
related to study treatment. AEs were classified
using the Medical Dictionary for Regulatory
Activities (MedDRA) version 25.1. AEs of special
interest for amyloid-targeting antibodies
[10, 13–15] included ARIA-E, ARIA of microhe-
morrhages and hemosiderin deposits (ARIA-H),
and infusion-related reactions. ARIA and
macrohemorrhage events were analyzed by
MedDRA Preferred Term (PT) and also by central
MRI analysis/TEAE PT cluster.

Statistical analysis

Sample size calculations for the global trial
based on statistical power were described pre-
viously and were based on the low-medium tau
population [12]; no power calculations were
performed for the Japanese subpopulation.
Analyses of clinical and biomarker outcomes

were conducted on the efficacy evaluable set of
the Japanese subpopulation, which consisted of
all randomized participants with baseline and at
least one post-baseline measurement. Outcomes
were analyzed separately for the combined
population and for the low-medium tau popu-
lation. Outcomes in the high tau population,
which were analyzed post hoc for the global
trial [12], were not conducted for the Japanese
subpopulation because of the small number of
participants (n = 5 in the donanemab group,
n = 7 in the placebo group).

Statistical analyses were as previously
described, with imputation of missing data [12].
Imputation was used for the ADCS-iADL if\
30% was missing, for the ADAS-Cog13 if B 3
items were missing, and for CDR if one box was
missing. If the number of missing items was
larger than the number defined, the total score
at that visit was considered missing. The iADRS
score was considered missing if either the
ADCS-iADL or ADAS-Cog13 score was missing.
For clinical outcomes, changes from baseline in
iADRS, ADAS-Cog13, and ADCS-iADL were ana-
lyzed by a natural cubic spline model with two
degrees of freedom (NCS2) as the primary
analyses and by a mixed model for repeat
measures (MMRM) as sensitivity analyses.
Changes from baseline in CDR-SB score were
analyzed by MMRM as the primary analysis and
by NCS2 as a sensitivity analysis. Slowing of
disease progression by iADRS and CDR-SB scores
was expressed as a percentage by dividing the
LSM change difference at week 76 (do-
nanemab—placebo) by the LSM change from
baseline at week 76 in the placebo group. Delay
in disease progression was estimated using a
time progression model for repeated measures
[31]. The probability of no progression at week
52, defined as CDR-SB score change from base-
line B 0, was estimated using a generalized lin-
ear mixed model. The risk of progression across
76 weeks, in which progression was defined as
any increase from baseline in CDR-GS at two
consecutive visits, was estimated using a Cox
proportional hazards model.

For biomarkers (amyloid and plasma
P-tau217), changes from baseline were analyzed
by an MMRM. For the proportion of partici-
pants with amyloid clearance, 95% CIs were
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calculated using the Wilson score method.
Frontal lobe tau PET standardized uptake value
ratio (SUVr) was analyzed by analysis of
covariance.

Safety analyses were conducted on all Japa-
nese randomized participants exposed to the
study drug in the combined population.

Analyses were conducted using SAS version
9.4 (SAS Institute) or R Project version 4.3.0 (R
Foundation).

RESULTS

Participant disposition and baseline
characteristics

Of 1736 participants randomized globally [12],
88 (5.1%) were from Japan; of these, 43 were
allocated to placebo and 45 to donanemab
(Fig. 1). Seven participants (16.3%) in the

placebo group discontinued the study, with
n = 3, because of an AE; seven participants in
the donanemab group (15.6%) discontinued,
with n = 5 because of withdrawal by the par-
ticipant. A total of 74 (84.1%) participants
completed the 76-week double-blind period.

Within the Japanese subpopulation, baseline
participant characteristics were similar in the
donanemab and placebo treatment groups,
except for the proportion of female participants
and the proportion of participants who were
apolipoprotein E e4 carriers being somewhat
higher in the donanemab group than in the
placebo group (Table 1). Baseline characteristics
were also generally similar to those in the global
trial population, although the proportion of
participants with low-medium tau was higher
(86.4% for Japan vs. 68.1% for global) [12].

Fig. 1 Participant flow diagram. aTreatment completion
criteria: if the amyloid plaque level was\ 11 Centiloids on
any one scan or C 11 and\ 25 Centiloids on two
consecutive scans. bn = number of participants who met
treatment completion criteria and had a PET scan at the
visit. Note: Dashed lines indicate these participants were
included in the discontinuation and completion boxes for

the donanemab group. cPercentage calculated as n/number
of participants with a PET scan at visit: n = 43 at
24 weeks, n = 39 at 52 weeks, and n = 37 at 76 weeks.
dCorresponding number of participants and percentages
for the low-medium tau population were n = 14 (36.8%)
at 24 weeks, n = 19 (55.9%) at 52 weeks, and n = 28
(84.8%) at 76 weeks. PET positron emission tomography
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Table 1 Baseline demographics, clinical measures, and biomarker measures in the Japanese subpopulation of
TRAILBLAZER-ALZ 2

Variable Combined population Low-medium tau population

Placebo
(N = 43)

Donanemab
(N = 45)

Placebo
(N = 36)

Donanemab
(N = 40)

Sex, n (%) female 23 (53.5) 33 (73.3) 20 (55.6) 30 (75.0)

Age, mean (SD), years 73.95 (5.95) 73.04 (5.90) 75.11 (5.42) 73.85 (5.45)

Education of C 13 years, n (%) 21 (48.8) 20 (44.4) 17 (47.2) 17 (42.5)

APOE e4 carrier, n (%) 23 (53.5) 31 (68.9) 19 (52.8) 28 (70.0)

AChEi and/or memantine use, n (%) 24 (55.8) 29 (64.4) 18 (50.0) 25 (62.5)

Clinical measures,a mean (SD)

iADRS score 100.72 (12.76) 103.27 (10.71)b 102.36 (12.90) 102.69 (10.80)

ADAS-Cog13 score 29.98 (7.43) 29.62 (6.19) 29.03 (7.40) 29.70 (6.14)

ADCS-iADL score 45.70 (7.85) 47.95 (6.69)b 46.39 (7.30) 47.46 (6.85)

ADCS-ADL score 64.60 (7.93) 66.70 (7.01)b 65.36 (7.29) 66.18 (7.19)

MMSE scorec 22.60 (3.01) 22.87 (2.79) 22.92 (3.04) 22.90 (2.85)

CDR-SB score 3.79 (2.20) 3.58 (1.68)b 3.51 (2.18) 3.58 (1.70)

CDR-GS,a n (%)

0 1 (2.3) 0 (0.0) 1 (2.8) 0 (0.0)

0.5 31 (72.1) 33 (75.0) 28 (77.8) 30 (76.9)

1 9 (20.9) 10 (22.7) 5 (13.9) 8 (20.5)

2 2 (4.7) 1 (2.3) 2 (5.6) 1 (2.6)

Missing 0 1 0 1

Biomarker measures, mean (SD)

Amyloid PET, Centiloidsd 87.34 (31.34) 81.28 (30.62) 89.89 (33.30) 80.76 (29.56)

Tau PET AD signature-weighted SUVrd,e 1.27 (0.20) 1.24 (0.18) 1.20 (0.13) 1.20 (0.12)
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Primary outcome: iADRS change
from baseline

The LSM change from baseline in iADRS score at
week 76 was smaller in the donanemab group
than in the placebo group (Fig. 2; Table 2). In
the combined population, the LSM (95% CI)
change difference between donanemab and
placebo by NCS2 analysis was 4.43 (- 0.17,
9.03), representing a 38.8% slowing of clinical
progression. In the low-medium tau popula-
tion, the LSM (95% CI) change difference
between donanemab and placebo by NCS2
analysis was 3.99 (- 0.98, 8.97), representing a
40.2% slowing of clinical progression. Similar
results were seen when analyzed by an MMRM
(Table 2).

Other clinical outcomes

CDR-SB and CDR-GS
For the CDR-SB score change from baseline to
week 76, the LSM (95% CI) change difference

between donanemab and placebo (as analyzed
by an MMRM) in the combined population
was - 0.23 (- 1.33, 0.87), with a 14.2% slowing
of progression in the combined population and
0.08 (- 1.03, 1.20), with a - 7.4% slowing of
progression in the low-medium tau population
(Table 2). It was noted that two participants in
the placebo group of the low-medium tau pop-
ulation had large improvements from baseline
in CDR-SB score; when analyses were repeated
with these participants excluded, the difference
between placebo and donanemab at weeks 52
and 76 was increased (Supplemental Fig. S1).
The probability of no progression at week 52 by
CDR-SB score was 0.47 for donanemab and 0.25
for placebo in the combined population and
0.51 for donanemab and 0.33 for placebo in the
low-medium tau population. Based on CDR-GS,
the risk of disease progression to the next AD
stage over 76 weeks was 33.9% lower [hazard
ratio (HR) 0.661 (95% CI 0.256, 1.703)] in the
combined population and 25.7% lower [HR
0.743 (95% CI 0.258, 2.143)] in the low-

Table 1 continued

Variable Combined population Low-medium tau population

Placebo
(N = 43)

Donanemab
(N = 45)

Placebo
(N = 36)

Donanemab
(N = 40)

Plasma P-tau217, log10 0.70 (0.18) 0.72 (0.22) 0.67 (0.16) 0.71 (0.21)

AChEi acetylcholinesterase inhibitor(s), AD Alzheimer’s disease, ADAS-Cog13 Alzheimer’s Disease Assessment Scale-
Cognitive Subscale (13-item), ADCS-ADL Alzheimer’s Disease Cooperative Study-Activities of Daily Living Inventory,
ADCS-iADL Alzheimer’s Disease Cooperative Study–Activities of Daily Living Inventory, instrumental items, APOE
apolipoprotein E, CDR-GS Clinical Dementia Rating–Global Score, CDR-SB Clinical Dementia Rating Scale-Sum of
Boxes, iADRS integrated Alzheimer’s Disease Rating Scale, MMSE Mini-Mental State Examination, PERSI parametric
estimation of reference signal intensity, PET positron emission tomography, P-tau217 phosphorylated tau 217, SD standard
deviation, SUVr standardized uptake value ratio
Numbers of participants with nonmissing data were used as denominators to calculate percentages
aClinical measure ranges: iADRS scores 0–144 (lower scores indicate greater impairment); ADAS-Cog13 scores 0–85
(higher scores indicate greater overall cognition deficit); ADCS-iADL scores 0–59 (lower scores indicate greater impairment
in daily function); ADCS-ADL scores 0–78 (lower scores indicate greater impairment); MMSE scores 0–30 (lower scores
indicate greater impairment); CDR-SB scores 0–18 (higher scores indicate greater impairment); CDR-GS scores 0 (no
dementia) to 3 (severe dementia)
bN = 44
cLast nonmissing MMSE score prior to or at the start of study treatment
dBased on screening data
eSUVr with respect to a reference signal intensity in white matter parametric estimation of reference signal intensity
(PERSI)
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medium tau population with donanemab
compared with placebo (Table 2).

ADAS-Cog13 and ADCS-iADL
For the ADAS-Cog13 score change from baseline
to week 76 by NCS2, the LSM (95% CI) change
difference between donanemab and placebo
was - 2.71 (- 4.97, - 0.46), with a 50.3%
slowing of progression in the combined popu-
lation and - 1.52 (- 3.72, 0.67), with a 39.0%
slowing of progression in the low-medium tau
population (Table 2). For the ADCS-iADL score
change from baseline to week 76 by NCS2, the
LSM (95% CI) change difference between
donanemab and placebo was 1.24 (- 2.44,
4.91), with a 26.9% slowing of progression in
the combined population, and 1.54 (- 2.55,
5.63), with a 33.1% slowing of progression in
the low-medium tau population.

Biomarkers

The LSM change from baseline in amyloid pla-
que level measured by PET was greater in the
donanemab group than in the placebo group at
24, 52, and 76 weeks in both the combined and
low-medium tau Japanese populations (Fig. 3;
Table 3). In the donanemab group, amyloid

decreased by an LSM of 72.27 Centiloids in the
combined population and by an LSM of 74.91
Centiloids in the low-medium tau population at
week 76 (Fig. 3). In contrast, small increases in
amyloid were observed in the placebo group.
Amyloid clearance (defined as\24.1 Cen-
tiloids) in the donanemab group was achieved
in the combined and low-medium tau popula-
tions, respectively, by 46.5% and 50.0% of par-
ticipants at week 24, 71.8% and 76.5% at week
52, and 83.3% and 87.5% at week 76 (Fig. 4;
Table 3). These proportions were greater than in
the placebo group where no participants
achieved amyloid clearance at any time point.
Of participants in the donanemab group who
had a PET scan at the week 24, week 52, or week
76 visits, 32.6%, 53.8%, and 81.1%, respec-
tively, met the treatment completion criteria
based on amyloid plaque level (Fig. 1).

Greater decreases in plasma P-tau217 were
seen in the donanemab-treated group compared
with placebo at weeks 12, 24, 52, and 76 for
both the combined and low-medium tau pop-
ulations (Fig. 5; Table 3).

There was no difference between donanemab
and placebo in frontal lobe tau SUVr change
from baseline in either the combined or the
low-medium tau Japanese population (Table 3).

Fig. 2 LSM (SE) change from baseline in iADRS with
placebo or donanemab treatment in a the combined
population and b the low-medium tau population. The
analysis used a natural cubic spline model with two degrees
of freedom adjusted for basis expansion terms (two terms),
basis expansion term-by-treatment interaction, and

covariates for age at baseline, pooled investigator, baseline
tau level (combined population only), and baseline
acetylcholinesterase inhibitor/memantine use. iARDS inte-
grated Alzheimer’s Disease Rating Scale, LSM least-squares
mean, SE standard error

Neurol Ther



T
ab
le
2

C
lin

ic
al
ou
tc
om

es
in

th
e
Ja
pa
ne
se

co
m
bi
ne
d
an
d
lo
w
-m

ed
iu
m

ta
u
po
pu
la
ti
on
s

O
ut
co
m
e

C
om

bi
ne
d
po

pu
la
ti
on

L
ow

-m
ed
iu
m

ta
u
po

pu
la
ti
on

L
SM

ch
an
ge

di
ff
er
en
ce

be
tw
ee
n

do
na
ne
m
ab

an
d
pl
ac
eb
o
(9
5%

C
I)

(u
nl
es
s
ot
he
rw

is
e
de
sc
ri
be
d)

%
Sl
ow

in
ga

L
SM

ch
an
ge

di
ff
er
en
ce

be
tw
ee
n

do
na
ne
m
ab

an
d
pl
ac
eb
o
(9
5%

C
I)

(u
nl
es
s
ot
he
rw

is
e
de
sc
ri
be
d)

%
Sl
ow

in
ga

iA
D
R
S

C
ha
ng
e
fr
om

ba
se
lin

e
to

W
ee
k
76

N
C
S2

(p
ri
m
ar
y
an
al
ys
is
)b

4.
43

(-
0.
17
,9

.0
3)

38
.8

3.
99

(-
0.
98
,8

.9
7)

40
.2

M
M
R
M

(s
en
si
ti
vi
ty

an
al
ys
is
)c

3.
25

(-
1.
51
,8

.0
1)

41
.0

3.
13

(-
1.
87
,8

.1
3)

39
.3

D
el
ay

in
di
se
as
e
pr
og
re
ss
io
n
at

W
ee
k
76

c
D
el
ay
ed

by
3.
37

(9
5%

C
I
1.
09
,5

.6
6)

m
on
th
s

N
A

D
el
ay
ed

by
3.
00

(9
5%

C
I
-

3.
49
,9

.5
)

m
on
th
s

C
D
R
-S
B

C
ha
ng
e
fr
om

ba
se
lin

e
to

W
ee
k
76

M
M
R
M

(p
ri
m
ar
y
an
al
ys
is
)c

-
0.
23

(-
1.
33
,0

.8
7)

14
.2

0.
08

(-
1.
03
,1

.2
0)

-
7.
4

N
C
S2

(s
en
si
ti
vi
ty

an
al
ys
is
)b

-
0.
50

(-
1.
55
,0

.5
4)

27
.1

-
0.
04

(-
1.
02
,0

.9
4)

3.
2

D
el
ay

in
di
se
as
e
pr
og
re
ss
io
n
at

W
ee
k
76

d
D
el
ay
ed

by
0.
82

(9
5%

C
I
-

0.
87
,2

.5
1)

m
on
th
s

N
A

D
el
ay
ed

by
0.
19

(9
5%

C
I
-

2.
37
,2

.7
5)

m
on
th
s

N
A

N
o
pr
og
re
ss
io
n
at

W
ee
k
52

e
Pr
ob
ab
ili
ty

of
no

pr
og
re
ss
io
n:

0.
47

(v
s.

0.
25

fo
r
pl
ac
eb
o)

N
A

Pr
ob
ab
ili
ty

of
no

pr
og
re
ss
io
n:

0.
51

(v
s.

0.
33

fo
r
pl
ac
eb
o)

N
A

C
D
R
-G

S

R
is
k
of

pr
og
re
ss
io
nf

H
R
(9
5%

C
I)
:
0.
66
1
(0
.2
56
,1

.7
03
)

N
A

H
R
(9
5%

C
I)
:
0.
74
3
(0
.2
58
,2

.1
43
)

N
A

A
D
A
S-
C
og

13

C
ha
ng
e
fr
om

ba
se
lin

e
to

W
ee
k
76

(N
C
S2
)b

-
2.
71

(-
4.
97
,-

0.
46
)

50
.3

-
1.
52

(-
3.
72
,0

.6
7)

39
.0

Neurol Ther



T
a
b
le
2

co
n
ti
n
u
ed

O
ut
co
m
e

C
om

bi
ne
d
po

pu
la
ti
on

L
ow

-m
ed
iu
m

ta
u
po

pu
la
ti
on

L
SM

ch
an
ge

di
ff
er
en
ce

be
tw
ee
n

do
na
ne
m
ab

an
d
pl
ac
eb
o
(9
5%

C
I)

(u
nl
es
s
ot
he
rw

is
e
de
sc
ri
be
d)

%
Sl
ow

in
ga

L
SM

ch
an
ge

di
ff
er
en
ce

be
tw
ee
n

do
na
ne
m
ab

an
d
pl
ac
eb
o
(9
5%

C
I)

(u
nl
es
s
ot
he
rw

is
e
de
sc
ri
be
d)

%
Sl
ow

in
ga

A
D
C
S-
iA
D
L

C
ha
ng
e
fr
om

ba
se
lin

e
to

W
ee
k
76

(N
C
S2
)b

1.
24

(-
2.
44
,4

.9
1)

26
.9

1.
54

(-
2.
55
,5

.6
3)

33
.1

A
C
hE

i
ac
et
yl
ch
ol
in
es
te
ra
se

in
hi
bi
to
r(
s)
,
A
D
A
S-
C
og

13
A
lz
he
im

er
’s

D
is
ea
se

A
ss
es
sm

en
t
Sc
al
e-
C
og
ni
ti
ve

Su
bs
ca
le

(1
3-
it
em

),
A
D
C
S-
iA
D
L

A
lz
he
im

er
’s

D
is
ea
se

C
oo
pe
ra
ti
ve

St
ud
y–
A
ct
iv
it
ie
s
of

D
ai
ly
L
iv
in
g
In
ve
nt
or
y,
in
st
ru
m
en
ta
l
it
em

s,
C
D
R
-G
S
C
lin

ic
al
D
em

en
ti
a
R
at
in
g-
G
lo
ba
l
Sc
or
e,
C
D
R
-S
B
C
lin

ic
al
D
em

en
ti
a
R
at
in
g

Sc
al
e-
Su
m

of
B
ox
es
,C

I
co
nfi

de
nc
e
in
te
rv
al
,H

R
ha
za
rd

ra
ti
o,
iA
D
R
S
in
te
gr
at
ed

A
lz
he
im

er
’s
D
is
ea
se
R
at
in
g
Sc
al
e,
L
SM

le
as
t-
sq
ua
re
s
m
ea
n,
M
M
R
M

m
ix
ed

m
od
el
fo
r

re
pe
at

m
ea
su
re
s,
N
A
no
t
ap
pl
ic
ab
le
,N

C
S2

na
tu
ra
l
cu
bi
c
sp
lin

e
m
od
el
w
it
h
tw
o
de
gr
ee
s
of

fr
ee
do
m

a S
lo
w
in
g
of

di
se
as
e
pr
og
re
ss
io
n
w
as

ex
pr
es
se
d
as

a
pe
rc
en
ta
ge

by
di
vi
di
ng

th
e
L
SM

ch
an
ge

di
ff
er
en
ce

at
w
ee
k
76

(d
on
an
em

ab
–
pl
ac
eb
o)

by
th
e
L
SM

ch
an
ge

fr
om

ba
se
lin

e
at

w
ee
k
76

in
th
e
pl
ac
eb
o
gr
ou
p

b C
ha
ng
es
fr
om

ba
se
lin

e
in

iA
D
R
S,
C
D
R
-S
B
,A

D
A
S-
C
og

13
,a
nd

A
D
C
S-
iA
D
L
w
er
e
an
al
yz
ed

by
N
C
S2

ad
ju
st
ed

fo
r
ba
si
s
ex
pa
ns
io
n
te
rm

s
(t
w
o
te
rm

s)
,b
as
is
ex
pa
ns
io
n

te
rm

-b
y-
tr
ea
tm

en
t
in
te
ra
ct
io
n,

an
d
co
va
ri
at
es

fo
r
ag
e
at

ba
se
lin

e,
po
ol
ed

in
ve
st
ig
at
or
,
ba
se
lin

e
ta
u
ca
te
go
ry

(c
om

bi
ne
d
po
pu
la
ti
on

on
ly
),
an
d
ba
se
lin

e
A
C
hE

i/
m
em

an
ti
ne

us
e

c C
ha
ng
es
fr
om

ba
se
lin

e
in

iA
D
R
S
an
d
C
D
R
-S
B
w
er
e
al
so

an
al
yz
ed

by
M
M
R
M

w
it
h
fix
ed

fa
ct
or
s
fo
r
tr
ea
tm

en
t,
vi
si
t,
tr
ea
tm

en
t-
by
-v
is
it
in
te
ra
ct
io
n,
an
d
co
va
ri
at
es
fo
r

ba
se
lin

e
sc
or
e,

ba
se
lin

e
sc
or
e-
by
-v
is
it

in
te
ra
ct
io
n,

ag
e
at

ba
se
lin

e,
ba
se
lin

e
ta
u
ca
te
go
ry

(c
om

bi
ne
d
po
pu
la
ti
on

on
ly
),
po
ol
ed

in
ve
st
ig
at
or
,
an
d
ba
se
lin

e
A
C
hE

i/
m
em

an
ti
ne

us
e

d D
el
ay

in
di
se
as
e
pr
og
re
ss
io
n
w
as

es
ti
m
at
ed

us
in
g
a
ti
m
e-
pr
og
re
ss
io
n
m
od
el

fo
r
re
pe
at
ed

m
ea
su
re
s
ad
ju
st
ed

fo
r
th
e
fix
ed

ef
fe
ct
s
of

ba
se
lin

e
ag
e,
ba
se
lin

e
A
C
hE

i/
m
em

an
ti
ne

us
e,
ba
se
lin

e
ta
u
ca
te
go
ry

(c
om

bi
ne
d
po
pu
la
ti
on

on
ly
),
an
d
po
ol
ed

in
ve
st
ig
at
or

as
co
va
ri
at
es
.T

he
m
od
el
as
su
m
ed

pr
op
or
ti
on
al
ti
m
e
slo

w
in
g,
ex
ce
pt

fo
r

iA
D
R
S
in

th
e
lo
w
-m

ed
iu
m

ta
u
po
pu
la
ti
on

in
th
e
gl
ob
al
T
R
A
IL
B
L
A
Z
E
R
-A
L
Z
2
po
pu
la
ti
on
,w

hi
ch

di
d
no
t
m
ee
t
pr
op
or
ti
on
al
it
y
as
su
m
pt
io
ns

(b
as
ed

on
a
p
\

0.
05

in
a
lik
el
ih
oo
d
ra
ti
o
te
st
);
in

th
is
ca
se
,a

no
np

ro
po
rt
io
na
lit
y
as
su
m
pt
io
n
w
as

us
ed

e P
ro
ba
bi
lit
y
of

no
pr
og
re
ss
io
n
at
w
ee
k
52
,d
efi
ne
d
as
C
D
R
-S
B
sc
or
e
ch
an
ge

fr
om

ba
se
lin

e
B

0,
w
as
es
ti
m
at
ed

us
in
g
a
ge
ne
ra
liz
ed

lin
ea
r
m
ix
ed

m
od
el
w
it
h
fix
ed

fa
ct
or
s

fo
r
tr
ea
tm

en
t,
vi
si
t,
tr
ea
tm

en
t-
by
-v
is
it
in
te
ra
ct
io
n,
an
d
co
va
ri
at
es
fo
r
ba
se
lin

e
sc
or
e,
ba
se
lin

e
sc
or
e-
by
-v
is
it
in
te
ra
ct
io
n,
ag
e
at
ba
se
lin

e,
an
d
ba
se
lin

e
A
C
hE

i/
m
em

an
ti
ne

us
e

f R
is
k
of

pr
og
re
ss
io
n
ac
ro
ss
76

w
ee
ks
,i
n
w
hi
ch

pr
og
re
ss
io
n
w
as
de
fin

ed
as
an
y
in
cr
ea
se
fr
om

ba
se
lin

e
in

C
D
R
-G

S
at
tw
o
co
ns
ec
ut
iv
e
vi
si
ts
,w

as
es
ti
m
at
ed

us
in
g
a
C
ox

pr
op
or
ti
on
al
ha
za
rd
s
m
od
el
w
it
h
co
va
ri
at
es

ba
se
lin

e
ag
e,
ba
se
lin

e
va
lu
e,
ba
se
lin

e
ta
u
ca
te
go
ry

(c
om

bi
ne
d
po
pu
la
ti
on

on
ly
),
an
d
ba
se
lin

e
A
C
hE

i/
m
em

an
ti
ne

us
e,
an
d

st
ra
ti
fie
d
by

po
ol
ed

in
ve
st
ig
at
or

Neurol Ther



Safety

In the combined population, SAEs occurred in
eight (18.6%) Japanese participants in the pla-
cebo group and seven (15.6%) participants in
the donanemab group (Table 4). There were no
deaths in either treatment group. In the placebo
group, three (7.0%) participants discontinued
treatment because of an AE. In the donanemab
group, four (8.9%) participants discontinued
treatment because of an AE; of these, two (4.4%)
were due to ARIA-E events and two (4.4%) were
due to infusion-related reactions.

TEAEs were experienced by 33 (76.7%) par-
ticipants in the placebo group and 41 (91.1%)
participants in the donanemab group (Table 4).
Of these, 9 (20.9%) and 22 (48.9%) had TEAEs
deemed related to study treatment for placebo
and donanemab, respectively. By PT, ARIA-H
and ARIA-E were the most common TEAEs in
the donanemab group (26.7% and 22.2%,
respectively) and were observed at a lower
incidence in the placebo group (7.0% and 2.3%,
respectively). Other common (C 5% incidence)
TEAEs in the donanemab group were COVID-19
(13.3%), arthralgia (11.1%), infusion-related
reaction, back pain, and nasopharyngitis (6.7%
each); these TEAEs occurred at a lower rate in
the placebo group. TEAEs in the System Organ
Class ‘‘musculoskeletal and connective tissue

disorders’’ (including arthralgia) were also more
common in the donanemab group than in the
placebo group (31.1% vs. 9.3%).

When assessed by central MRI or TEAE clus-
ter, 10 (22.2%) participants in the donanemab
group had ARIA-E, 1 (2.2%) of which was
symptomatic (confusional state), and 16
(35.6%) had ARIA-H (Table 5). In the placebo
group, one (2.3%) and five (11.6%) participants
had ARIA-E and ARIA-H, respectively. There
were no intracerebral hemorrhages[ 1 cm or
SAEs of ARIA in either treatment group.

DISCUSSION

Given the rapidly increasing number of people
in Japan who are living with AD [20, 21],
advances in effective treatment options are
urgently needed. In this analysis of the TRAIL-
BLAZER-ALZ 2 Japanese subpopulation, the
changes in clinical and biomarker outcomes
with donanemab, as well as the safety profile of
donanemab observed, were similar to those
seen in the overall study population [12]. The
results of TRAILBLAZER-ALZ 2 suggest that
donanemab can help patients stay in early,
symptomatic AD longer, a period when they
have less cognitive and functional difficulty in
their daily lives. This is important not only by
extending the time that patients can continue

Fig. 3 LSM (SE) change from baseline in amyloid plaque
level in Centiloids (by PET) with placebo or donanemab
treatment in a the combined population and b the low-
medium tau population. LSM clearance change from
baseline and SE are derived using a mixed-model repeated-
measures methodology with fixed factors for treatment,

visit, treatment-by-visit interaction, and covariates for
baseline score, baseline score-by-visit interaction, baseline
tau category (combined population only), and age at
baseline. CL Centiloid, LSM least-squares mean, PET
positron emission tomography, SE standard error
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to live independently but also by providing a
preparatory period in which patients can con-
tinue their familiar lifestyle and familiar rela-
tionships in the community [32] as well as
contributing to the development of a ‘‘living
with dementia’’ society [33].

For the primary outcome, change from
baseline to week 76 in iADRS score, the change
difference between donanemab and placebo
was slightly higher in Japanese participants
compared with the global TRAILBLAZER-ALZ 2
population in both the combined (4.43 vs. 2.92)
and low-medium tau (3.99 vs. 3.25) popula-
tions. These differences were also reflected in
the slowing of clinical progression (38.8% and

22.3% in the combined population, and 40.2%
and 35.1% in the low-medium tau population,
for Japanese and global participants, respec-
tively). Most other clinical outcomes were also
similar between Japanese and global popula-
tions, with the exception of slowing of pro-
gression by CDR-SB. When analyzed by an
MMRM, no slowing was observed in the Japa-
nese low-medium tau population (- 7% slow-
ing) in contrast to the global low-medium tau
population (36% slowing) [12]. However, the
sensitivity analysis by NCS2 (Table 2) resulted in
slowing of progression rates in the Japanese
subpopulation similar to those in the global
analysis. On inspection, two participants in the

Table 3 Biomarker outcomes in the Japanese combined and low-medium tau populations

Biomarker LSM change difference between donanemab and placebo (95% CI) (unless otherwise described)

Combined population Low-medium tau population

Amyloid plaque change from baseline, Centiloids

Week 24 - 62.69 (- 71.40, - 53.98) - 64.40 (- 73.44, - 55.35)

Week 52 - 70.07 (- 79.38, - 60.77) - 73.22 (- 83.13, - 63.31)

Week 76 - 78.76 (- 87.54, - 69.98) - 79.98 (- 89.76, - 70.20)

Proportion with amyloid clearance (\ 24.1 Centiloids), %

Week 24 46.5 vs. 0.0 for placebo 50.0 vs. 0.0 for placebo

Week 52 71.8 vs. 0.0 for placebo 76.5 vs. 0.0 for placebo

Week 76 83.3 vs. 0.0 for placebo 87.5 vs. 0.0 for placebo

Plasma P-tau217 (log10) change from baseline

Week 24 - 0.28 (- 0.35, - 0.20) - 0.28 (- 0.36, - 0.20)

Week 52 - 0.27 (- 0.34, - 0.21) - 0.28 (- 0.34, - 0.21)

Week 76 - 0.31 (- 0.39, - 0.24) - 0.32 (- 0.40, - 0.23)

Frontal lobe tau SUVr change from baselinea

Week 76 0.0178 (- 0.293, 0.0649) - 0.0027 (- 0.0489, 0.0435)

ANCOVA analysis of covariance, CI confidence interval, LSM least-squares mean, MMRM mixed model for repeat
measures, P-tau217 phosphorylated tau 217, SUVr standardized uptake value ratio
Unless otherwise indicated, LSM change from baseline and 95% CI derived using MMRM methodology with fixed factors
for treatment, visit, treatment-by-visit interaction, and covariates for baseline score, baseline score-by-visit interaction, and
age at baseline
aReferenced to cerebellar crus; LSM change from baseline and 95% CIs were derived using an ANCOVA model for
endpoint measures with fixed factors for treatment, and covariates for baseline score and age, and, for the combined
population only, also baseline tau category
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placebo group were found to have dispropor-
tionately high baseline CDR-SB scores, resulting
in large improvements from baseline to week
76; a reanalysis by the MMRM with these two
participants removed resulted in a positive
slowing of clinical progression by donanemab
(Supplemental Fig. S1). A few such ‘‘outliers’’
with unusually large improvements in CDR-SB
were also observed in the global population in
both donanemab and placebo groups; it is likely
that the two outliers in the Japanese subpopu-
lation were both in the placebo group by chance
because of the small sample size.

The identification of biomarkers for AD,
particularly PET-based imaging of neuropathol-
ogy, has greatly enhanced diagnosis and the
monitoring of disease progression [1, 3, 34–36].
Donanemab treatment markedly reduced the
level of amyloid by approximately 72–75 Cen-
tiloids in the Japanese subpopulation and by
87–88 Centiloids in the global population.
Moreover, a majority participants in both pop-
ulations achieved amyloid clearance (\24.1
Centiloids) at each time point, with 83.3–87.5%
of the Japanese donanemab group and
76.4–80.1% of the global donanemab group
achieving clearance at week 76. The numerical

differences between the global and Japanese
populations in the absolute reduction of amy-
loid and the proportion achieving clearance
may be related to differences in baseline amy-
loid levels (80.76–89.89 Centiloids vs.
100.9–103.5 Centiloids in the Japanese and
global populations, respectively). Nevertheless,
the amyloid results are consistent with the
mechanism of action of donanemab, an anti-
body directed toward the amyloid protein pre-
sent in plaques without interacting with other
amyloid species [9]. Donanemab also dramati-
cally reduced levels of the plasma biomarkers
P-tau217, as seen in the global population [12].
Similar results were seen in the phase 2 TRAIL-
BLAZER-ALZ trial of donanemab [37] as well as
in a global phase 3 trial of another amyloid-
targeting antibody, lecanemab [38].

The safety profile of donanemab in Japanese
participants was similar to that seen in the
global population, including a higher incidence
of ARIA compared with placebo (40.0% vs.
14.0% in the Japanese subpopulation, 36.8% vs.
14.9% in the global population). As noted, ARIA
events have been observed previously in phase 3
trials of aducanumab [39], lecanemab [38], and
donanemab (TRAILBLAZER-ALZ 2) [12], as well

Fig. 4 Proportion (95% CI) of participants achieving
amyloid clearance, defined as\ 24.1 Centiloids, with
placebo or donanemab treatment in a the combined

population and b the low-medium tau population. CIs are
calculated using the Wilson score method. CI confidence
interval, CL Centiloid
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as in trials of the earlier amyloid-targeting
antibodies gantenerumab [40] and bap-
ineuzumab [41]. Most cases of ARIA are
asymptomatic and resolve with study drug dis-
continuation or dose reduction. In the global
TRAILBLAZER-ALZ 2 trial, study drug discon-
tinuations due to ARIA and SAEs of ARIA
occurred at rates of 3.3% and 2.0%, respectively,
while symptomatic ARIA-E occurred in 6.1% of
donanemab-treated participants [12]. In the
Japanese subpopulation, two participants
(4.4%) discontinued treatment because of an
ARIA event (both ARIA-E), there were no ARIA
SAEs, and one participant (2.2%) with ARIA-E
was symptomatic (confusional state). Although
the sample size of the Japanese subpopulation
was too small to directly compare the rates of
these less-common events against the global
population, our results suggest that Japanese
patients are not more susceptible to ARIA than
non-Japanese patients. We also observed a
higher incidence of musculoskeletal and con-
nective tissues TEAEs in the Japanese donane-
mab group than in the placebo group; this
difference was not observed in the global pop-
ulation and may be related to the smaller sam-
ple size of the Japanese subpopulation.

This is the first analysis of an amyloid-tar-
geting antibody in Japanese patients with AD
participating in a large, randomized, placebo-
controlled trial. The TRAILBLAZER-ALZ 2 trial
assessed a broad range of clinical and biomarker
outcomes, as well as safety, over 76 weeks and
was designed with a blinded switch from
donanemab to placebo in participants who
achieved amyloid clearance [12]. To capture
individuals in the early stages of AD, patients
with MMSE scores from 20 to 28 were eligible
for inclusion, meaning that some participants
may have had only mild cognitive impairment
at baseline (15.9% of the Japanese subpopula-
tion had MMSE C 27); these patients may have
responded especially well to donanemab. The
analyses were adjusted for a range of prespeci-
fied demographic and clinical characteristics;
however, analyses were not adjusted for other
potential confounding factors, such as APOE e4
carrier status (which differed slightly between
treatment groups). Although the sample size of
the Japanese subpopulation was not powered to
detect statistical differences, the safety and
efficacy of donanemab were consistent with
that of the global population [12]. In addition,
the discontinuation rate was lower in the Japa-
nese subpopulation than in the overall global

Fig. 5 LSM (SE) log10 change from baseline in plasma
P-tau217 with placebo or donanemab treatment in a the
combined population and b the low-medium tau popula-
tion. LSM change from baseline and SE are derived using a
mixed-model repeated-measures methodology with fixed

factors for treatment, visit, treatment-by-visit interaction,
baseline tau category (combined population only), and
covariates for baseline score, baseline score-by-visit inter-
action, and age at baseline. LSM least-squares mean, P-
tau217 phosphorylated tau 217, SE standard error
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Table 4 Summary of adverse events in the Japanese combined population

Event, n (%) Placebo
(N = 43)

Donanemab
(N = 45)

Overview of AEsa

Deathb 0 (0) 0 (0)

SAE 8 (18.6) 7 (15.6)

Study discontinuations due to AEs 3 (7.0) 1 (2.2)

Treatment discontinuations due to AEs 3 (7.0) 4 (8.9)

ARIA-E 1 (2.3) 2 (4.4)

Infusion-related reaction 0 (0) 2 (4.4)

TEAEsc 33 (76.7) 41 (91.1)

TEAEs deemed related to study treatmentd 9 (20.9) 22 (48.9)

TEAEs C 5% incidence in donanemab group by SOC and PTe

Nervous system disorders 9 (20.9) 22 (48.9)

ARIA-H 3 (7.0) 12 (26.7)

ARIA-E 1 (2.3) 10 (22.2)

Infections and infestations 12 (27.9) 12 (26.7)

COVID-19 2 (4.7) 6 (13.3)

Nasopharyngitis 1 (2.3) 3 (6.7)

Injury, poisoning and procedural complications 11 (25.6) 11 (24.4)

Infusion-related reaction 0 (0) 3 (6.7)

Musculoskeletal and connective tissue disorders 4 (9.3) 14 (31.1)

Arthralgia 0 (0) 5 (11.1)

Back pain 1 (2.3) 3 (6.7)

Overview of ARIAf

Any ARIA (-E or -H) 6 (14.0) 18 (40.0)

Any SAE of ARIA 0 (0) 0 (0)

ARIA-E 1 (2.3) 10 (22.2)

Symptomatic 0 (0) 1 (2.2)g

ARIA-H 5 (11.6) 16 (35.6)

Isolated ARIA-H 5 (11.6) 8 (17.8)

Microhemorrhage 4 (9.3) 11 (24.4)

Superficial siderosis 1 (2.3) 7 (15.6)
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population (15.9% vs. 23.3%), further
strengthening the results despite the small
sample size. However, further follow-up is
required to assess long-term safety and efficacy
of donanemab in both the Japanese and global
populations, and a 78-week, double-blind
extension to TRAILBLAZER-ALZ 2 is underway.
Biological factors, such as body size and genetic
profile [42–45], and cultural factors, such as
lifestyle, are similar between Japan and other
Asian countries, especially East Asia, and these
may differ from most Western countries.
Therefore, extrapolation of the study findings to
the broader Asian population could be applica-
ble. However, further research in a more diverse
Asian population is needed.

In conclusion, the overall efficacy, safety,
and biomarker changes with donanemab in
Japanese participants in the TRAILBLAZER-ALZ
2 trial were generally similar to those reported
for the global population, although no direct
statistical comparison was conducted. These
results, together with the high rate of treatment
completion, suggest that donanemab could be
beneficial in the treatment of early,

symptomatic AD in both the global and Japa-
nese populations, although confirmatory
research is required.
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Table 4 continued

Event, n (%)
Placebo(N = 43)
Donanemab(N = 45)

Intracerebral hemorrhage[ 1 cm 0 (0) 0 (0)

AE adverse event, ARIA-E amyloid-related imaging abnormalities–edema/effusions, ARIA-H amyloid-related imaging
abnormalities–hemorrhage/hemosiderin deposition, MedDRA Medical Dictionary for Regulatory Activities, MRI magnetic
resonance imaging, PT Preferred Term, SAE serious adverse event, SOC System Organ Class, TEAE treatment-emergent
adverse event
aParticipants may be counted in more than one category
bDeaths are also included as SAEs and discontinuations due to AEs
cA TEAE is defined as an event that first occurred or worsened after the treatment initiation date and up to either the first
visit date of the long-term extension phase - 1 day or end of treatment period in double-blind phase ? 57 days, whichever
occurred first
dIncludes events that were considered related to study treatment as judged by the investigator
eClassified using MedDRA version 25.1
fARIA and intracerebral hemorrhage[ 1 cm events based on MRI or TEAE PT cluster. ARIA-E cluster: ARIA-E, brain
edema, and vasogenic cerebral edema; ARIA-H cluster: ARIA-H, brain stem microhemorrhage, cerebellar microhemorrhage,
cerebral hemosiderin deposition, cerebral microhemorrhage, and superficial siderosis of central nervous system; intracerebral
hemorrhage[ 1 cm cluster: cerebral hemorrhage and hemorrhagic stroke
gSymptom of confusional state
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