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Abstract

Introduction: Hippocampal hyperactivity is a hallmark of prodromal Alzheimer’s
disease (AD) that predicts progression in patients with amnestic mild cognitive impair-
ment (aMCI). AGB101 is an extended-release formulation of levetiracetam in the dose
range previously demonstrated to normalize hippocampal activity and improve cog-
nitive performance in aMCI. The HOPE4MCI study was a 78-week trial to assess the
progression of MCI due to AD. As reported in Mohs et al., the decline in the Clinical
Dementia Rating Sum of Boxes score (CDR-SB) was reduced by 40% in apolipoprotein
E (APOE) ¢4 non-carriers over the 78-week duration of the study with a negligible effect
in carriers. Here we report an exploratory analysis of the effects of AGB101 on neu-
roimaging and biomarker measures in the 44 APOE ¢4 non-carriers who completed the
78-week protocol.

Methods: Structural magnetic resonance imaging scans obtained at baseline and after
78 weeks were analyzed using the Automated Segmentation of Hippocampal Subfields
software providing volume measures of key structures of the medial temporal lobe
relevant to AD progression. Blood samples collected at 78 weeks in the study were
analyzed for plasma biomarkers.

Results: Treatment with AGB101 significantly reduced atrophy of the left entorhinal
cortex (ERC) compared to placebo. This reduction in atrophy was correlated with less
decline in the CDR-SB score over 78 weeks and with lower neurofilament light chain
(NfL), a marker of neurodegeneration.

Discussion: The HOPE4MCI study showed that APOE ¢4 non-carriers treated with
AGB101 demonstrated a substantially more favorable treatment effect compared to
carriers. Here we report that treatment with AGB101 in non-carriers of APOE &4 signif-
icantly reduced atrophy of the left ERC over 78 weeks. That reduction in atrophy was
closely coupled with the change in CDR-SB and with plasma NfL indicative of neurode-
generation in the brain. These exploratory analyses are consistent with a reduction
in neurodegeneration in APOE ¢4 non-carriers treated with AGB101 before a clinical
diagnosis of dementia.
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1 | INTRODUCTION

It is well established that heightened neural activity localized to the
medial temporal lobe (MTL) and hippocampal formation specifically
occurs in the early prodromal phases of Alzheimer’s disease (AD).! In
early observational studies hippocampal hyperactivity in participants
with mild cognitive impairment (MCIl), before a diagnosis of demen-
tia, was interpreted as a potential compensatory condition to preserve
memory function.?® However, a series of clinical studies, informed by
extensive preclinical research,*> demonstrated that normalization of
hippocampal hyperactivity in patients with MClI could be achieved with
low doses of levetiracetam, an efficacy that was lost at higher dos-
ing in the range typically used for the treatment of seizures.®” The
experimental evidence provided in those studies showed that reduc-
ing hippocampal hyperactivity improved memory performance in the
participants.

Based on both preclinical and clinical research, the HOPE4MCI clin-
ical trial (NCT03486938) sponsored by Agenebio, Inc., was conducted
to test the hypothesis that the occurrence of aberrant hyperactivity in
the condition of MCI due to AD plays a role in the progression of dis-
ease in prodromal AD before a clinical diagnosis of dementia. The study
enrolled 164 participants with MCI due to AD confirmed by a positive
amyloid positron emission tomography (PET) scan in a 78-week trial
using a once-a-day dose of AGB101, a formulation of levetiracetam
in the dose range previously demonstrated to normalize hippocam-
pal activity and improve cognitive performance in amnestic MCIL.57 As
reported in Mohs et al., decline on the Clinical Dementia Rating Sum of
Boxes (CDR-SB) score was reduced by 40% in a prespecified analysis
of apolipoprotein E (APOE) ¢4 non-carriers over the 78-week duration
of the study, although this effect was not significant given the small
sample size of the study. APOE ¢4 carriers showed a negligible effect
of treatment in the study.®

Here we report the results of an analysis of the longitudinal
brain imaging data and blood plasma biomarker data acquired in the
HOPE4MCI study for non-carriers of APOE ¢4 (results for the APOE ¢4
carriers are provided in in Table S1 and Figure S1 in supporting infor-

mation). Structural magnetic resonance imaging (MRI) scans obtained

Sum of Boxes decline.

AGB101, Alzheimer’s disease, clinical trial, entorhinal cortex atrophy, levetiracetam, mild cogni-

* AGB101 slows entorhinal cortex (ERC) atrophy in apolipoprotein E (APOE) ¢4 non-
carriers with mild cognitive impairment (MCl) due to Alzheimer’s disease (AD).
* Slowing ERC atrophy by AGB101 is associated with less Clinical Dementia Rating

* Slowing ERC atrophy by AGB101 is associated with lower neurofilament light chain.
* AGB101 treatment reduces neurodegeneration in APOE ¢4 non-carriers with MCI

in the study at baseline and at the week 78 end-of-trial visit were
analyzed for volumetric change over time. Analysis of the structural
MRI scans focused on the MTL, particularly the entorhinal cortex
(ERC), which has been shown to undergo volume loss in cross-sectional
analyses comparing participants with prodromal AD to healthy age-
matched controls?~1! and is the site of some of the earliest pathological
changes in AD with the accumulation of early tau pathology local-
ized to a subregion of the ERC referred to as the transentorhinal
cortex.!?2 Recent studies have used advances in image resolution to
show that subregions of the ERC, particularly the lateral ERC including
the transentorhinal cortex, provide greater neuroanatomical speci-
ficity and increased sensitivity in assessing progression in patients with
amnestic MCI.13-17 Therefore, the current study used an analysis of
the ERC and adjacent subregions to assess structural changes over 78
weeks in APOE ¢4 non-carrier participants with MCI due to AD who
completed participation in the HOPE4MCI study. Blood samples col-
lected at the week 78 visit were analyzed for blood plasma biomarkers
of AD including the amyloid beta (AB)42/40 ratio reflecting amyloid
deposition, phosphorylated tau (p-tau) 181 as a measure of tau accu-
mulation, and neurofilament light chain (NfL) and glial fibrillary acidic
protein (GFAP) as general measures of neurodegeneration.’® Results
show a statistically significant reduction of left ERC atrophy and asso-
ciation with corresponding biomarkers of neurodegeneration at the
end of the 78-week protocol consistent with reduced degeneration
and gliosis in APOE &4 non-carriers with MCI due to AD treated with
AGB101.

2 | METHODS

2.1 | Study design

The HOPE4MCI study, a randomized double blind clinical trial of
AGB101, enrolled participants with MCI due to AD across 29 trial
sites in the United States and Canada. Complete details of the study
design, inclusion and exclusion criteria, and study endpoints are pro-

vided in Mohs et al.? Briefly, participants were between 55 and 85
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RESEARCH IN CONTEXT

1. Systematic Review: The authors reviewed the literature
using traditional (e.g., PubMed) sources. Significant litera-
ture supports the use of low-dose levetiracetam as a novel
therapeutic, especially in the mild cognitive impairment
(MCI) phase of Alzheimer’s disease (AD) when hippocam-
pal hyperactivity is most pronounced and forecasts a
decline.

2. Interpretation: The HOPE4MCI study showed that
apolipoprotein E (APOE) ¢4 non-carriers treated with
AGB101 demonstrated a substantially more favorable
treatment effect compared to carriers. In this study, an
exploratory analysis examined the effects of AGB101 on
neuroimaging and biomarker measures in the APOE ¢4
non-carriers who completed the 78-week protocol.

3. Future Directions: Results show a statistically significant
reduction of entorhinal cortex atrophy and association
with biomarkers of neurodegeneration consistent with
reduced degeneration in APOE ¢4 non-carriers with MCI
due to AD treated with AGB101. These results sup-
port the view that further testing of AGB101 in patients
with MCI due to AD who are non-carriers of APOE ¢4 is

warranted.

years old and met criteria for MCI due to AD according to National
Institute on Aging-Alzheimer’s Association criterial? including a CDR
global score of 0.5, objective evidence of lower memory performance
based on the delayed recall portion of the International Shopping List
Test, and a positive amyloid PET scan. Enrolled participants were ran-
domized using a 1:1 ratio to AGB101 or placebo treatments completing
eight study visits over 78 weeks. The CDR-SB was used as the primary
endpoint of the study. Analysis of the primary endpoint did not show
an overall effect of AGB101 on progression determined as change
from baseline to 78 weeks on the CDR-SB. However, a prespecified
subgroup analysis showed that progression on the CDR-SB score was
reduced by 40% in APOE ¢4 non-carriers over the 78-week duration
of the study with a negligible treatment response in APOE &4 carriers,
although this effect was not significant due to the subgroup sample
size.® Neuroimaging data obtained at baseline and the end of study
visit and blood plasma obtained at the end of study visit from APOE
¢4 non-carriers were examined in the current study. The study was
designed by AgeneBio in collaboration with academic co-investigators
at Johns Hopkins University and funded by the National Institutes of
Health (RO1AG048349,R56AG055416,and RO1AG061091). The pre-
specified statistical analysis plan and full reporting of adverse events
for the study are provided in the Supplemental Materials for Mohs
etal®

Clinical Interventions

2.2 | MRI data acquisition and analysis

MRI scans were obtained for all participants enrolled in the study at
the screening, 52-week, and 78-week study visits. Site neuroimaging
facilities were trained on relevant study procedures by the central
imaging laboratory (Clario, Inc.) and completed site qualification and
assessment of scanner performance for the duration of the study using
American College of Radiology phantoms. All sites used 3T scanners
(Philips, Siemens, or General Electric). Collected scans included a 3D
T1 consisting of a sagittal magnetization-prepared rapid gradient echo
(Philips), sagittal 3D turbo field echo (Siemens), or a 3D fast spoiled
gradient-recalled sequence (General Electric) with a 1 x 1 mm? in-
plane resolution, and 1.2 mm slice thickness. Two 3D T1 scans were
collected during each session to increase the likelihood of obtaining
good-quality data. Upon receipt, each scan was reviewed by Clario, Inc.
for quality assurance ensuring uniform signal-to-noise ratios, gray and
white matter contrast, intensity uniformity, and geometric accuracy
across sites and across time.

To optimize a volumetric analysis of the ERC, the structural MRI
scans in the current report were analyzed using the Automated Seg-
mentation of Hippocampal Subfields (ASHS) software, which provides
measures for the ERC; Brodmann area 35 (BA35) which largely over-
laps with what some studies have called transentorhinal cortex; and
Brodmann area 36, which largely encompasses the adjacent perirhinal
cortex.20-22 The ASHS software incorporates a segmentation algo-
rithm specifically designed for T1-weighted MR images, denoted as
ASHS-T1, implementing a series of steps to achieve automatic seg-
mentation. Initially, the target MRI scan is up-sampled to a resolution
of 0.5 x 0.5 x 1.0 mm? using a non-local-mean super-resolution
algorithm.2® Then, symmetric greedy diffeomorphic registration within
the Advanced Normalization Tools software?* is used to warp each
segmentation atlas to the target MRI scan. A joint label fusion algo-
rithm integrates anatomical labels from the warped atlases, yielding
a consensus segmentation. This fusion process assigns spatially vary-
ing weights to each atlas based on patch-level similarity to the target
image, while considering potential redundancy among the atlases.?”
Additionally, a corrective learning algorithm corrects systematic seg-
mentation biases using classifiers trained from leave-one-out segmen-
tation of the atlas images.2® Bootstrapping is applied, leveraging the
results of multi-atlas segmentation to improve the matching between
the atlas and target images. All images were manually inspected to
ensure quality and accurate segmentation post-processing. Volumetric
assessments, measured in cubic millimeters, were separately analyzed

for each hemisphere.

2.3 | Blood plasma collection and analysis

Blood samples were obtained for all participants in the study at the
week 78 end-of-study visit. Sites were trained on relevant sample col-
lection, processing, and shipping procedures by the central laboratory

(Eurofins, Inc.). Plasma samples were analyzed by Labcorp/Monogram
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FIGURE 1 Treatmentwith AGB101 provides a reduction in the
78-week CDR-SB change score compared to the placebo. The graph
shows the progression of CDR-SB scores over the 78-week treatment
period for both the placebo and AGB101 groups for participants with
MCI due to AD who are APOE ¢4 non-carriers and completed the study.
The intent-to-treat analysis for all APOE ¢4 non-carriers enrolled in the
study also indicated a non-significant 40% reduction in the AGB101
treated compared to the placebo group. Values are mean + SEM. From
Mohs et al., 2024. AD, Alzheimer’s disease; APOE, apolipoprotein E;
CDR-SB, Clinical Dementia Rating Sum of Boxes score; MCI, mild
cognitive impairment; SEM, standard error of the mean

Bioscience using the Quanterix Simoa Neuro 4-plex E multiplex assay
consisting of amyloid Abetal-42, amyloid Abeta1-40, GFAP, and NfL,
and the Quanterix Simoa p-Tau181 v.2 assay. These assays were analyt-
ically validated as research-use-only/exploratory assays, which include
Clinical Laboratory Improvement Amendment-like parameters such as
precision, accuracy, reproducibility sensitivity, sample stability, sample
interference, and parallelism/dilutional linearity. The assays were per-
formed side by side on two instruments, with one assay per instrument,

and from the same sample aliquot and thaw.

2.4 | Statistical analyses

Statistical analyses were conducted using SPSS (version 29), consid-
ering P < 0.05 significant. Descriptive statistics were used to analyze
demographic variables. The comparison of sex and race distributions
between groups was executed using a chi-square test. Independent
samples t tests were used to assess differences in age and neuropsy-
chological test scores between groups. Pearson correlations were
used to examine the associations between volume change over time
and change in the CDR-SB score over 78 weeks, and blood plasma
biomarkers obtained at the week 78 end-of-study visit.

3 | RESULTS
3.1 | Participants
As reported in Mohs et al. and shown in Figure 1, participants with

MCI due to AD who were non-carriers of APOE ¢4 treated with
AGB101 showed a non-significant 40% reduction in the 78-week

TABLE 1 Demographics and baseline characteristics.
MCl due to AD
AGB101 Placebo
(N=18) (N=26)
Age at screening (years) 68.94 (7.0) 70.04 (8.0)
Sex, n (%)
Male 11(61.1) 10(38.5)
Female 7(38.9) 16 (61.5)
Race, n (%)
White 17 (94.4) 24(92.3)
Black or African American 1(5.6) 2(7.7)
American Indian or Alaska Native 0(0) 0(0)
CDR
Sum of Boxes 2.39(1) 2.71(1)
Global Score 0.5(0.1) 0.5(0.1)
MMSE Total Score 26.2(2) 25.5(2.2)
FAQ Total Score 7.8(7.4) 6.6(4.8)
BPS-O 0.3(0.3) 0.3(0.2)
ISLT
Immediate Recall 17.2(4.7) 14.8 (3.7)
Delayed Recall 2.9(1.1) 2.8(1.3)

Notes: Values are mean + standard deviation. Participants with MCI due to
AD assigned to the AGB101 condition did not differ from those assigned to
the placebo condition on any measure listed (all P > 0.05).

Abbreviations: AD, Alzheimer’s disease; BPS-O, Behavioral Pattern Sep-
aration Task - Objects; CDR, Clinical Dementia Rating; FAQ, Functional
Activities Questionnaire; ISLT, International Shopping List Test; MCI, mild
cognitive impairment; MMSE, Mini-Mental State Examination.

CDR-SB change score compared to placebo.? This group included 44
participants with MCI due to AD who completed the 78-week study
of which 18 were randomized to AGB101 treatment and 26 were
randomized to placebo. Baseline demographics and clinical character-
istics were similar across the study arms and were not significantly
different between the two groups at randomization (Table 1). Blood
samples collected at the week 78 end-of-study visit were available
from a subsample of 17 participants in the AGB101 condition and 16
participantsin the placebo condition. Participantsinthe AGB101 treat-
ment group had an average blood level of AGB101 of 2.37 (standard
deviation + 1.95) ug/mL while participants in the placebo group had
non-detectable blood levels of AGB101 at the week 78 end-of-study

visit.

3.2 | Structural imaging results

Subregion volumes in ERC and adjacent areas did not show a significant
difference between study participants assigned to the AGB101 condi-
tion and those assigned to the placebo condition at randomization (left
and right ERC [P > 0.30], left and right BA35 [P > 0.29], or left and right
BA36 [P > 0.95], Table 2).
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TABLE 2 Volumes at baseline and change over 78 weeks.

Week78
Baseline volume  volume (mm?2)
(mm3) mean (SD)? mean (SD)

Percent
volume change

ERC
Left ERC
Placebo  489.80(122.41) 461.87(129.87) —6.19(6.60)
AGB101  526.46(96.99) 518.81(116.11) -1.88(7.32)*
Right ERC
Placebo  512.54(123.87) 488.54(125.50) —4.59(7.88)
AGB101  537.20(97.92)  509.90(117.12) -5.65(7.72)
BA35
Left BA35
Placebo  517.24(150.80) 495.03(145.57) —4.01(5.99)
AGB101  555.35(80.52)  534.24(87.77)  —4.00 (4.44)
Right BA35
Placebo  561.45(110.04) 538.16(126.05) —4.76(6.06)
AGB101  540.47(92.30) 538.79(118.99) —0.79(9.34)
BA36
Left BA36
Placebo  1785.82(468.30) 1696.61 ~503(5.10)
(462.65)
AGB101 1781.55(283.95) 1727.88 —3.07(6.70)
(300.58)
Right BA36
Placebo  1724.47 (483.44) 164626 —4.85(5.75)
(486.81)
AGB101  1716.22(340.92) 1646.91 —3.71(6.90)
(315.93)

Notes: Values are mean + SD in mm?3.

aParticipants with MCl due to AD assigned to the AGB101 condition did not
differ from those assigned to the placebo condition in the baseline volume
of the regions of interest (all P> 0.05).

*Significant difference between treatment arms (P < 0.05).

**Trend toward the significant difference between treatment arms (P < 0.1).
Abbreviations: AD, Alzheimer’s disease; BA35, Brodmann area 35; BA36,
Brodmann area 36; ERC, entorhinal cortex; MCI, mild cognitive impairment;
SD, standard deviation.

As shown in Figure 2, treatment with AGB101 in APOE ¢4 non-
carriers with MCI due to AD significantly reduced atrophy of the left
ERC and showed a trend toward significantly reduced atrophy in the
right BA35 compared to placebo. At the week 78 visit, participants
treated with placebo showed significantly reduced volume compared
to baseline across ERC and neighboring cortical regions (all P < 0.01,
see Table 2) confirming significant progression of cortical volume loss
consistent with a diagnosis of MCI due to AD. However, APOE ¢4
non-carrier participants with MCI due to AD who were treated with
AGB101 over 78 weeks showed significantly less volume loss in the left
ERC (t[42] = —2.04, P < 0.05) and a trend toward significantly less vol-
ume loss in the right BA35 (t{42] = —1.71, P = 0.09) compared to the
placebo-treated participants (Table 2).

Clinical Interventions

The change in volume in the left ERC over 78 weeks showed a sig-
nificant correlation with the change in CDR-SB score over 78 weeks
(r=-0.51, P <0.001; Figure 3), such that reduced cortical volume loss
was associated with reduced clinical/cognitive worsening indicated by
higher CDR-SB scores. In addition, the measures obtained from blood
plasma at the end of the trial showed a significant correlation between
left ERC volume change over 78 weeks and reduced NfL plasma levels
(r=-0.38, P < 0.05) and GFAP plasma levels (r —0.40, P < 0.05), which
are considered biomarkers of neurodegeneration. No significant cor-
relations were observed with the AB42/40 ratio, or with p-tau181 (all
r<0.26,P>0.14). The change in volume in the right ERC over 78 weeks
also showed a significant correlation with the change in CDR-SB score
over 78 weeks (r = —0.36, P < 0.05) and with NfL plasma levels ( —0.46,
P < 0.05) but not with GFAP plasma levels (r —0.19, P = 0.30).

As evident in Figure 3, some outliers were identified with scores
either exceeding a univariate outlier test cutoff of + two standard devi-
ations from the mean percent change score for left ERC volume or for
exceeding the critical cutoff for the Mahalanobis distance test for mul-
tivariate outliers examining the relationship between left ERC volume
change, CDR-SB change, NfL plasma, or GFAP (¥2[2] = 5.99). Remov-
ing these outliers did not substantially alter the observed pattern of
results. In fact, after removal of these cases, the change in volumein the
left ERC over 78 weeks showed a stronger significant correlation with
the change in CDR-SB score over 78 weeks (r = —0.62, P < 0.001; three
outliers), as did the change in volume in the left ERC with NfL plasma
levels (r = —0.44, P = 0.02; four outliers). The correlation between
change in volume in the left ERC over 78 weeks and GFAP plasma levels
was reduced and no longer significant (r=-0.27, P=0.14; two outliers).

4 | DISCUSSION

The HOPE4MCI study reported that reduction of hippocampal overac-
tivity appears to confer benefit to patients with MCl due to AD showing
progression on the CDR-SB score was reduced by a non-significant
but 40% effect in APOE ¢4 non-carriers over the 78-week duration
of the study. Here we report an exploratory analysis of the effects of
AGB101 on neuroimaging and biomarker measures in those APOE ¢4
non-carriers who completed the 78-week protocol. Participants with
MCI due to AD assigned to the placebo condition did not differ in
any of the baseline demographic and clinical characteristics from those
assigned to the AGB101 treatment condition. Furthermore, the volume
of the regions of interest in the MTL did not differ at randomization
between participants assigned to the placebo and AGB101 treatment
conditions. An analysis of the change in volume over 78 weeks in the
placebo condition showed significant volume loss in all regions exam-
ined ranging from ~ 4% to 6% loss. The observed loss in volume reflects
progression consistent with a diagnosis of MCl due to AD and is consis-
tent with previously reported rates of volume loss of the ERC in this
population.23-15 Compared to placebo, participants with MCI due to
AD treated with AGB101 showed significantly less volume loss over
78 weeks in the left ERC with ~ 2% volume change over this period
with AGB101 treatment. In addition, treatment with AGB101 showed
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FIGURE 2 Treatment with AGB101 reduces ERC atrophy over 78 weeks in patients with MCI due to AD who are non-carriers of APOE ¢4. A,
Anatomical location of regions of interest with segmentation of the left and right MTL provided by the ASHS software including the ERC; BA35,
which largely overlaps with what some studies have called the transentorhinal cortex; and BA36, which largely encompasses the adjacent
perirhinal cortex. Participants with MCI due to AD who are non-carriers of the APOE ¢4 allelic variation who were treated with AGB101 showed a
significant reduction in atrophy in the left ERC (B), a trend toward reduced atrophy in right BA35 (C), and no treatment effect in BA36 (D)
compared to participants who were treated with placebo. Values represent mean + SEM, *p < 0.05. AD, Alzheimer’s disease; APOE, apolipoprotein
E; ASHS, Automated Segmentation of Hippocampal Subfields; BA, Brodmann area; ERC, entorhinal cortex; MCI, mild cognitive impairment; MTL,
medial temporal lobe; SEM, standard error of the mean
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FIGURE 3 ERC volume change over 78 weeks of treatment in participants with MCl due to AD who are non-carriers of APOE ¢4 is associated
with clinical cognitive change and blood plasma markers of neurodegeneration. The change in left ERC volume over 78-week treatment showed a
significant correlation with (A) change in the CDR-SB score over 78 weeks (placebo: r = —0.69, P < 0.001; AGB101:r=-0.41, P =0.12; overall:
r=-0.51,P <0.001), (B) NfL blood plasma levels at the end of study visit (placebo: r = —0.44, P=0.10; AGB101: r = —0.47, P = 0.07; overall: —0.38,
P < 0.05), and (C) GFAP blood plasma levels at the end of study visit (placebo: r = -0.39,P=0.15; AGB101:r = —0.10, P = 0.72; overall: r = —0.40,

P < 0.05). Open circles identify participants in the placebo condition and closed circles identify participants in the AGB101 condition. AD,
Alzheimer’s disease; APOE, apolipoprotein E; CDR-SB, Clinical Dementia Rating Sum of Boxes score; ERC, entorhinal cortex; GFAP, glial fibrillary
acidic protein; MCI, mild cognitive impairment; NfL, neurofilament light chain
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a trend toward a significant decrease in volume loss in the right BA35,
sometimes referred to as transentorhinal cortex, with < 1% volume loss
over 78 weeks in this region.

The change in volume over 78 weeks across participants showed
a significant correlation with the change in CDR-SB score over the
same period such that less entorhinal volume loss was robustly asso-
ciated with less decline on the CDR-SB. An analysis of blood samples
collected at the end of the trial additionally showed a robust correla-
tion between the change in ERC volume and NfL as well as GFAP such
that those with reduced volume loss also showed lower plasma levels
of NfL and GFAP consistent with a reduction in neurodegeneration.
Together these findings strongly suggest that targeting hippocampal
hyperactivity by AGB101 provides both clinical-cognitive benefits to
participants and slows the progression of neuronal loss in the ERC in
the early stages of the disease.

AGB101, an extended-release low-dose formulation of levetirac-
etam, exerts its clinical effect by binding to the SV2A receptor, a
membrane protein that regulates neurotransmitter release.?’ It is co-
localized with the amyloid precursor protein, suggesting it is involved
in amyloid processing?® and is likely involved in processing of tau
protein as well with extensive preclinical data indicating that hip-
pocampal overactivity is a driver of neurodegeneration and the spread
of tau pathology?® providing a potential mechanism for its effects on
progression and neurodegeneration in early AD. In previous studies,
treatment with low-dose levetiracetam of patients with AD dementia
showed encouraging results with some broad cognitive benefit in the
executive domain in these patients.2? However, in the MCI phase of
the disease, treatment with low-dose levetiracetam not only reduced
hippocampal hyperactivity but also normalized hypoactivation in the
ERC, likely through restoration of the inhibitory-excitatory balance
in this network,%72% which is thought to benefit both the function
and structure of this network including atrophy although additional
studies in this area are needed. Brain atrophy in this region is a hall-
mark feature of the MCI phase of AD? and as such a clear target for
interventions aiming to alter the disease trajectory. Lecanemab®! and
donanemab®? have both been shown to slow disease progression on
clinical-cognitive measures in early AD, with the efficacy of lecanemab
in APOE ¢4 non-carrier participants showing a similar 40% decrease in
progression on the CDR-SB score observed with AGB101 (note that
participants in those trials included both MCI and early dementia AD
patients). Treatment effects on cortical atrophy have not been reported
for lecanemab while an analysis of brain volume under donanemab
treatment did not consider topography of earliest degeneration? and
blood biomarkers show a more consistent effect on GFAP than NfL.3*

The findings reported here are limited by the relatively small num-
ber of APOE ¢4 non-carriers in the study. However, results show a
statistically significant reduction of ERC atrophy and association with
corresponding biomarkers of neurodegeneration at the end of the
78-week protocol consistent with reduced degeneration and gliosis
in APOE ¢4 non-carriers with MCI due to AD treated with AGB101.
Although additional studies are needed to elucidate the limited bene-
fit of AGB101 treatment in APOE ¢4 carriers, its potentially substantial
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effect in APOE ¢4 non-carriers together with the limited side effects in
this population, holds significant promise for this approach in MCI due
to AD.
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