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Abstract

Introduction: The presenilin 1 (PSEN1) p.Met233Val variant is a Dominantly Inherited
Alzheimer Network-Trials Unit (DIAN-TU)-eligible autosomal-dominant Alzheimer’s
disease (ADAD) variant for which lecanemab response data are unavailable.

Methods: A 34-year-old symptomatic PSEN1 p.Met233Val carrier (APOE £3/¢3) was
prospectively followed through 26 lecanemab infusions over 12 months, with serial
magnetic resonance imaging (MRI), amyloid positron emission tomography (PET), and
plasma biomarkers.

Results: No amyloid-related imaging abnormalities occurred. Composite Centiloid
increased modestly (+7.2), masking regional divergence: basal ganglia (—24.5) and
medial temporal cortex (—22.1) declined, whereas posterior cortical regions accrued
amyloid. Plasma amyloid beta (AB) 42/40 rose to 122% by T22, with concurrent
decreases in phosphorylated tau at threonine 217 (p-tau217), p-tau181, neurofilament
light chain (NfL), and glial fibrillary acidic protein (GFAP). Global Clinical Dementia
Rating (CDR) score remained 0.5; caregiver reports noted improvements in spasticity,
dystonia, and affective features.

Discussion: Lecanemab demonstrated neuroimaging safety and evidence of biological
target engagement in this symptomatic PSEN1 p.Met233Val ADAD carrier. These lon-
gitudinal neuroimaging and plasma biomarker findings may help inform interpretation

of treatment responses in genetically defined ADAD.
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medium, provided the original work is properly cited and is not used for commercial purposes.
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1 [ BACKGROUND

Autosomal dominant Alzheimer's disease (ADAD) caused by
pathogenic variants in presenilin 1 (PSEN1) is characterized by
near-complete penetrance, very early onset, and a causal relationship
between amyloid beta (AB) accumulation and neurodegeneration.!
Among PSEN1 variants, the p.Met233Val variant (exon 7; ATG—GTG)
is associated with very early onset and a pleiotropic phenotype,
including spasticity, cerebellar signs, and psychiatric features that
precede overt dementia.?® Residue 233 lies at the substrate-binding
pore of y-secretase,* consistent with gain-of-function amyloid beta
(AB) 42 overproduction that can elevate plasma AB42/40 ratios above
thresholds typically observed in sporadic Alzheimer’s disease (AD).>

Lecanemab, a humanized antibody targeting soluble Af
protofibrils,® has demonstrated clinical benefit in early sporadic AD,’
and the Dominantly Inherited Alzheimer Network-Trials Unit (DIAN-
TU) has opened anti-amyloid treatment arms to ADAD carriers.®
However, beyond a single brief case report involving the related
p.Met233Thr variant,” no published lecanemab response data exist
for the PSEN1 p.Met233Val variant despite its formal DIAN-TU eligi-
bility. Two specific uncertainties remain: whether the microvascular
vulnerability associated with aggressive PSEN1 variants'® translates
into elevated amyloid-related imaging abnormalities (ARIA) risk and
whether the regional pattern of amyloid response in a high-production
ADAD variant mirrors the whole-brain pattern seen in sporadic AD or
instead shows region-specific divergence.

We present a prospective 12-month single-case characterization
of a 34-year-old PSEN1 p.Met233Val variant carrier treated with 26
lecanemab infusions at 2-week intervals, focusing on three obser-
vational anchors: (i) neuroimaging safety, (ii) regional amyloid-PET
dynamics, and (iii) concurrent plasma biomarker profiling. We present

this as a descriptive case report; no causal inference is made.

amyloid-related imaging abnormalities (ARIA), autosomal-dominant Alzheimer’s disease, Cen-
tiloid, Dominantly Inherited Alzheimer Network-Trials Unit (DIAN-TU), lecanemab, plasma
biomarkers, presenilin 1 (PSEN1) p.Met233Val, regional amyloid positron emission tomography

e This is the first 12-month lecanemab characterization in a symptomatic PSEN1
p.Met233Val carrier.

* There were no ARIA across 26 biweekly infusions in this APOE £3/¢3 ADAD case.

* Areduction in basal ganglia (—24.5 CL) and medial temporal (—22.1 CL) amyloid was

* Sustained plasma AB42/40 elevation with downstream tau and NfL decreases was

» Composite Centiloid (+7.2) masks regional divergence; the region level matters.

2 | METHODS

This prospective single case was approved by the Hanyang University
Hospital Institutional Review Board (IRB) (HYUH IRB 2024-02-003-
003) and conducted per the Declaration of Helsinki; the patient
gave written informed consent for publication. A 34-year-old symp-
tomatic man carrying heterozygous pathogenic PSEN1 c.697A > G,
p.Met233Val (pathogenic in ClinVar and Alzforum; APOE £3/¢3) was
enrolled on September 25, 2024. He received 26 lecanemab infu-
sions at 2-week intervals under stepwise dose escalation (200 mg
x 2, 500 mg x 2, then 10 mg/kg), following the Korean lecanemab
practical guide.! The first infusion (T4) was given on March 13,
2025; at the March 3, 2026 data cut-off, 26 infusions were com-
plete and treatment ongoing (timeline, Figure 1A). Baseline assessment
included Mini-Mental State Examination (MMSE), Clinical Dementia
Rating (CDR) global score and sum of boxes (CDR-SB), and neuro-
logical examination. Baseline amyloid positron emission tomography
(PET) (*8F-florbetaben) was performed 154 days before treatment;
follow-up PET occurred 343 days after initiation. Composite and
seven-region Centiloid (CL) values (frontal, posterior cingulate cortex
[PCC]-precuneus, lateral temporal, lateral parietal, medial temporal,
occipital, and basal ganglia, with hemispheric partitioning) were ref-
erenced to the standard Centiloid scale.!? ARIA-monitoring magnetic
resonance imaging (MRI) (FLAIR and hemorrhage-sensitive sequences,
dual neuroradiologist review) was performed at the sixth, 13th, and
26th infusions. Plasma at eight time points (T-enroll, Tg, T4, T3, Ts,
T7, T13, Top) was analyzed in duplicate on a Simoa HD-X analyzer
(Quanterix) for AB40, AB42, phosphorylated tau at threonine 181 (p-
tau181), p-tau217, neurofilament light chain (NfL), and glial fibrillary
acidic protein (GFAP).13-15 Trajectories are presented descriptively as
percentage of Ty (absolute values, Table S1). Analyses used Python
3.11 and GraphPad Prism 10.
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RESEARCH IN CONTEXT

1. Systematic review: We searched PubMed and Google
Scholar through April 2026 for lecanemab treatment
response in PSEN1 carriers. Apart from a brief report
involving the related p.Met233Thr variant, no longitudi-
nal imaging or plasma biomarker data have been pub-
lished for the PSEN1 p.Met233Val variant, a DIAN-TU-
eligible mutation, before forthcoming DIAN-TU NexGen
read-outs.

2. Interpretation: This study provides the first 12-month
longitudinal characterization of lecanemab response
in symptomatic PSEN1 p.Met233Val early-onset AD.
Although composite Centiloid increased modestly,
region-level amyloid-PET revealed divergent responses,
including reductions in the basal ganglia and medial
temporal cortex. Plasma AB42/40 elevation was accom-
panied by concurrent decreases in downstream tau,
neurodegeneration, and glial biomarkers. Across 26
infusions, lecanemab was neuroimaging-safe, with no
ARIA, and global CDR remained stable at 0.5, despite the
minimal change in CDR-SB.

3. Future directions: These observations may serve as use-
ful reference data for future DIAN-TU and related ADAD
studies, particularly for symptomatic carriers with sub-
stantial baseline amyloid burden. They support the incor-
poration of region-level amyloid-PET dynamics and lon-
gitudinal plasma biomarker profiling alongside composite
measures, as these approaches may capture treatment-
related biological and clinically relevant signals - includ-
ing changes in motor tone and affective features - that
are not fully reflected by global CDR or composite Cen-

tiloid outcomes alone.

3 | RESULTS

3.1 | Baseline phenotype, 12-month safety, and
clinical stability

The patient presented with a decade-long history of dysarthria fol-
lowed by progressive gait disturbance. Examination showed predom-
inant upper motor neuron features, including lower-limb spasticity
(Modified Ashworth Grade 2), brisk reflexes, sustained ankle clonus,
and focal upper-limb dystonic posturing, with reduced facial expres-
sivity and blunted affect that the caregiver reported as preceding
cognitive decline. Baseline cognition was MMSE 21, global CDR 0.5,
and CDR-SB 2, consistent with very mild impairment at the demen-
tia threshold and characteristic of p.Met233Val.23 All 26 infusions
were completed without interruption. Protocolized MRI after the sixth,
13th, and 26th infusions showed no ARIA-edema (ARIA-E) or ARIA-

Disease Monitoring

hemorrhage (ARIA-H), with modest progression of cortical atrophy
(grade 1 to 2; Figure S1). Across T4 to T,,, global CDR stayed at 0.5,
CDR-SB 2.0to0 2.5,and MMSE declined modestly (21 to 19) (Figure 1C).
From around the second to fourth infusion, serial clinical and con-
cordant caregiver observations noted reduced lower-limb spasticity
and tone, improved dystonic posturing, and greater facial expressivity,
spontaneous speech, and social engagement, sustained throughout but
reported descriptively, without causal inference.

3.2 | Regional amyloid-PET divergence masked by
composite

Baseline PET showed disproportionately prominent striatal deposition
relative to cortex (Figure 1B); follow-up showed visually reduced stri-
atal uptake. Composite Centiloid rose from 86.26 to 93.49 (A+7.23
CL over 497 days), obscuring marked regional divergence (Table 1,
Figure S2). The basal ganglia, with the highest baseline burden (193.2
CL), declined by —24.5 CL (—12.7%); the medial temporal cortex fell
from 15.6 to —6.5 CL (A—22.1 CL; standardized uptake value ratio
1.11t00.97). Conversely, PCC-precuneus rose +13.9 CL (+16.9%) and
lateral parietal +11.3 CL (+34.0%); frontal, lateral temporal, and occip-
ital regions were stable. Medial temporal asymmetry reversed from

right-predominant to near-symmetric (index —0.93 to +0.22).

3.3 | Sustained plasma target engagement and
downstream reductions

Plasma AB42/40 rose after the first infusion (T, 104% of Ty) to 122%
by To, (Figure 1D; raw values, Table S1), consistent with sustained
engagement of the soluble compartment. The absolute ratio (~0.23 to
0.28) is expected for PSEN1 carriers from y-secretase gain of function”
and reflects pharmacodynamic engagement, not threshold crossing.
Downstream markers decreased relative to Tq (Figure 1E,F): p-tau217
to ~80% by Ty, (—20%), p-taul81 to ~94% (nadir ~78% at T-), NfL
to ~79%, and GFAP to ~88% (after an early T4 to Tj rise). Thus, by
Tyo, all four downstream markers were reduced, coinciding temporally
with sustained AB342/40 elevation and basal ganglia and medial tempo-
ral PET reduction, though the single-case design precludes mechanistic

inference.

4 | DISCUSSION

This case offers three observations from ~12 months of ongo-
ing lecanemab in aggressive PSEN1 ADAD. First, lecanemab was
neuroimaging-safe across 26 infusions in a symptomatic p.Met233Val
carrier with severe baseline amyloid burden, with no ARIA. Post-
codon-200 PSEN1 variants carry severe leptomeningeal A3 and
microbleed susceptibility;1° although APOE £3/¢3 confers a lower-risk
stratum,” PSEN1-associated cerebral amyloid angiopathy (CAA) risk
is APOE-independent. Recently reported 6-month DIAN-TU NexGen
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FIGURE 1 Integrated longitudinal characterization of lecanemab response in a young symptomatic PSEN1 p.Met233Val variant carrier. (A)

Study timeline. Enrollment occurred at T-enroll, 19 weeks before lecanemab initiation. Baseline PET, MRI, and cognitive assessment were
performed before treatment. Lecanemab was initiated at T4 on March 13, 2025, using a stepwise dose-escalation protocol: 200 mg x 2, 500 mg x
2,then 10 mg/kg every 2 weeks. Surveillance MRI for ARIA monitoring (squares) was performed at baseline and after the sixth, 13th, and 26th
infusions. Cognitive assessments (diamonds; MMSE/CDR-SB shown at each time point) were performed at T-enroll, T4, T7, T14,and Ty, and
plasma sampling was collected at eight time points (T-enroll, Tg, T1, T3, Ts, T7, T13, T22). Follow-up PET was performed at T,5 (CL 93.49). (B) Axial
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TABLE 1 Regional amyloid-PET Centiloid and SUVR trajectories (baseline vs follow-up).

Region CL (2024) CL (2026) ACL
Basal ganglia 193.23 168.71 —24.52
Medial temporal 15.63 -6.51 -22.14
Occipital 38.30 39.13 +0.83
Lateral temporal 25.82 27.41 +1.59
Frontal 54.18 57.20 +3.02
Lateral parietal BENS 44.40 +11.27
PCC-precuneus 82.31 96.18 +13.87
Composite 86.26 93.49 +7.23

% change CL/year SUVR (2024) SUVR (2026)
-12.7% -18.02 227 211
—-141.7% -16.27 1.11 0.97
+2.2% +0.61 1.26 1.26
+6.2% +1.17 1.18 1.19
+5.6% +2.22 1.36 1.38
+34.0% +8.28 1.23 1.30
+16.9% +10.19 1.55 1.64
+8.4% +5.31 1.29 1.32

Note: Lecanemab exposure covered the final 343 days (0.94 year). Inter-scan interval: 497 days (1.36 years).
Abbreviations: CL, Centiloid; PCC, posterior cingulate cortex; SUVR, standardized uptake value ratio.

data (N = 97 symptomatic ADAD; ARIA-E 20.6% overall, 13.9% in
&4 non-carriers) confirm elevated ARIA risk in ADAD without variant
stratification; the absence of ARIA here across 26 infusions is there-
fore noteworthy. The clinical phenotype, dominated by spasticity, dys-
tonic posturing, and pyramidal and pseudobulbar features out of pro-
portion to cognition, aligns with the post-codon-200 transmembrane-
domain spectrum linked to spastic paraplegia and severe CAA, and
variant location influences progression.’® The striatal-predominant
baseline burden is a recognized PSEN1 hallmark.2317.18

Second, regional amyloid-PET was heterogeneous. Striatal-
predominant retention is a characteristic PSEN1 imaging feature,
distinct from the cortical-predominant pattern of sporadic AD.%?
Despite a + 7.2 CL composite increase, the basal ganglia (193 CL base-
line) declined —24.5 CL and the medial temporal cortex —22.1 CL, while
PCC-precuneus and lateral parietal continued to accrue. This may
reflect y-secretase gain-of-function sustaining AB42 overproduction®
that locally outpaces clearance, lecanemab’s preferential engagement
of soluble protofibrils over fibrillar plaque,® and regional antibody-
penetration variation. The modest composite response is consistent
with PK/PD modeling predicting slower reduction at younger ages,2°
relevant for this 34-year-old. Critically, basal ganglia clearance is invis-
ible at the composite level, so region-level quantification may capture
treatment effects in aggressive ADAD that the composite reads as

progression. The basal ganglia and medial temporal reductions also

align temporally with the observed motor and affective improvements,
which is hypothesis-generating but not attributable to treatment.

Third, sustained AB42/40 elevation with concurrent decreases in p-
tau217 (—20%), p-tau181, NfL (—21%), and GFAP (—12%) provides a
within-subject pattern in which target engagement and downstream
tau, neurodegeneration, and glial markers move consistently with
an amyloid-directed response. Notably, plasma p-tau217 exhibited a
transient increase immediately after treatment initiation before subse-
quently declining. One possible explanation is transient mobilization of
soluble tau species or an acute biological response accompanying rapid
amyloid remodeling rather than worsening neurodegeneration. Over-
all, the subsequent trajectories of plasma p-tau217 and p-tau181 were
consistent with amyloid-driven biological change.* The downstream
reductions oppose the rising NfL and GFAP expected from ADAD
natural history.’®> Continued posterior cortical accrual despite plasma
engagement suggests soluble and fibrillar compartments may respond
divergently within one individual. Future studies or clinical trials in
PSEN1 variants with prominent pyramidal, extrapyramidal, cerebellar,
and neuropsychiatric features should include longitudinal standard-
ized scales to objectively capture these non-cognitive clinical domains,
alongside cognitive, imaging, and fluid biomarker outcomes.'8

This study has several limitations. As a single open-label case,
all observations are descriptive and cannot establish treatment effi-

cacy or causality. Tau PET and cerebrospinal fluid biomarkers were

amyloid-PET images at baseline and follow-up. Baseline PET was performed in October 2024 before treatment initiation, and follow-up PET was
performed at T,s, in February 2026, after approximately 11 months of lecanemab treatment. Composite Centiloid increased from 86.26 to 93.49.
Four representative axial slices are shown for each time point, from superior to inferior levels, demonstrating persistent amyloid positivity and
prominent striatal tracer retention characteristic of ADAD. Full regional quantification is provided in Table 1 and Figure S2. (C) Cognitive
trajectories across the on-treatment interval, showing CDR-SB, MMSE, and global CDR. (D) Longitudinal plasma AB42/40 ratio across eight time
points. (E) Longitudinal plasma p-tau217 and p-tau181 and (F) longitudinal plasma NfL, GFAP. Biomarker values in panels (D)-(F) are expressed as
percentages relative to the Ty baseline. The x-axis in all panels is referenced to Ty, defined as the pre-treatment baseline. The vertical line in panels
(C)-(F) indicates lecanemab initiation at T4, and the shaded pre-treatment interval denotes the 154-day gap between baseline PET and treatment
initiation. ARIA, amyloid-related imaging abnormalities; AS, amyloid beta; CDR, Clinical Dementia Rating; CDR-SB, Clinical Dementia Rating Sum
of Boxes; CL, Centiloid; GFAP, glial fibrillary acidic protein; MMSE, Mini-Mental State Examination; MRI, magnetic resonance imaging; NfL,
neurofilament light chain; PET, positron emission tomography; p-tau, phosphorylated tau; SUVR, standardized uptake value ratio; T-enroll,
enrollment time point; Ty to T,s5, longitudinal study time points (T = pre-treatment baseline; T4 = first lecanemab infusion; subscripts denote

infusion number).
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unavailable, and baseline amyloid-PET was performed 154 days before
treatment initiation, limiting direct assessment of treatment-related
amyloid changes. Although serial plasma biomarkers provided dense
longitudinal monitoring, the findings require validation in larger ADAD
cohorts.

In conclusion, in this young symptomatic PSEN1 p.Met233Val car-
rier, 12 months of lecanemab was neuroimaging-safe with sustained
plasma target engagement. Regional amyloid-PET diverged, with basal
ganglia and medial temporal reductions alongside posterior accrual,
together with downstream biomarker decreases and preserved
CDR. Although no causal or efficacy inference can be drawn from a
single case, this dense longitudinal profile suggests that lecanemab
can engage amyloid biology in PSEN1 p.Met233Val ADAD and may
generate regional and biomarker signals not captured by composite
amyloid or global cognitive measures alone. This case highlights the
importance of region-level amyloid quantification, longitudinal plasma
biomarker profiling, and standardized assessment of non-cognitive
motor and neuropsychiatric features in future DIAN-TU and related
ADAD studies.
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