
• Reliable biomarkers capable of capturing early functional responses to 

disease-modifying therapies remain an unmet need in Alzheimer’s disease 

(AD). While amyloid-targeting agents such as lecanemab reduce amyloid 

burden, conventional cognitive scales may lack sensitivity to short-term 

treatment effects. Quantitative eye movement and gait analyses represent 

promising functional biomarkers reflecting distributed neural network integrity.
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Background

• Both patients completed treatment without amyloid-related imaging abnormalities or infusion-related adverse events. Cognitive 

performance remained largely stable over three months. 

• Quantitative eye movement analysis demonstrated treatment-associated changes across multiple pursuit and saccadic parameters, 

suggesting sensitivity to short-term neural functional modulation (Figure 1A and Figure 1B). 

• Gait analysis revealed heterogeneous responses, with selective improvements in stride characteristics and turning time, while global gait 

speed and cadence were less consistently affected (Figure 2A and Figure 2B).

• Notably, eye movement metrics and turning time appeared more responsive to treatment than conventional cognitive measures, and 

functional changes varied according to individual clinical and pathological profiles.

Results

• Two amyloid-PET–positive patients with mild AD (APOE ε3/ε3) received 

intravenous lecanemab (10 mg/kg biweekly) over three months. Multimodal 

assessments were performed at baseline and follow-up, including cognitive 

testing (MMSE, MoCA, CDR), eye movement paradigms (smooth pursuit, 

overlapping saccades, anti-saccades), and gait analysis under single- and 

dual-task conditions. Safety outcomes were monitored throughout treatment.

Figure 1： Clinical timeline of diagnosis, lecanemab treatment, follow-up assessment, 

and MRI surveillance

Methods

• This exploratory case study supports eye movement and gait metrics as candidate functional biomarkers for monitoring early treatment 

response to lecanemab in Alzheimer’s disease. These objective, non-invasive measures may complement molecular biomarkers by 

capturing functional network-level changes. Larger longitudinal studies are warranted to establish their reliability, sensitivity, and clinical 

utility as biomarkers in disease-modifying therapy trials
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Both patients: APOE e3/e3; mild AD confirmed by amyloid PET.
No ARIA-E, ARIA-H, infusion-related reactions,

or hypersensitivity reactions were observed during follow-up.

Institutional MRI surveillance was also scheduled
before the 7th and 14th infusions;

no ARIA was detected during the reported period.

1. Pre-assessment standardization Participant instruction, task explanation, device preparation, and 
environmental check

2A.Eye-movement acquisition 120 Hz infrared 
pupil-corneal reflection tracking;calibration 

accepted only when averageerror K°1°

2B. Gait acquisitionMarkerless motion-capture 
system on a7-m walkway; single-task and dual-

task walking, recorded

3A. Eye-movement quality screening Exclude 
trials with blinks, fixation deviation,anticipatory 

responses, or incomplete recordings

3B. Gait quality screening Review raw 
recordings for tracking completeness, 

standardized task execution ,and repeat 
consistency

4A. Valid-trial aggregation Subject-level values 
derived from valid eye-movement trials using 

the predefined summary metric

4B. Repeated-trial aggregation Each gait 
condition repeated 3times; representative 

subject-level measures extracted

5. Final analysis dataset Baseline and 3-month follow-
up values reported with absolute and percentage 

change; findings interpreted cautiously given 
unavailable device-specific MDC/test-retest error data

Figure 2：Quality-control workflow for eye-movement and gaitassessment
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