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OBJECTIVE
■ To investigate the utility of free-water diffusion 

tensor imaging (FW-DTI) in understanding 
microstructural changes associated with treatment 
with ceperognastat and placebo

CONCLUSION
■ Observed longitudinal increases in both gray 

matter (GM) and white matter (WM) FW in placebo 
groups are consistent with prior studies17,18

■ With ceperognastat 3 mg, the high O-GlcNAcase 
(OGA) occupancy19 may prolong suppression 
beyond the pathologic somatodendritic tau20,21

affecting GM and WM microstructure through
both tau-dependent and tau-independent off-target 
mechanisms

■ FW-DTI detected regionally and temporally distinct 
microstructural responses to ceperognastat 
3 mg—a pattern not captured by volumetric 
magnetic resonance imaging (MRI) alone—
suggesting that FW-DTI provides mechanistic 
sensitivity beyond conventional structural MRI and 
DTI17 in tau-targeting trials

BACKGROUND
■ FW-DTI is used to probe GM and WM microstructure, as it isolates microstructural tissue-

compartment diffusivity (mean diffusivity [MDT], axial diffusivity [ADT], radial diffusivity [RDT], and 
fractional anisotropy [FAT]) from extracellular FW, potentially explaining volumetric effects obscured         
in standard DTI1-3

■ Data from PROSPECT-ALZ (NCT05063539), a Phase 2 trial of ceperognastat (an OGA inhibitor) in 
early symptomatic Alzheimer’s disease (AD) with flortaucipir-confirmed tau pathology,4 were used to 
evaluate FW-DTI metrics as potential biomarkers in tau-targeting therapies

■ Ceperognastat prevents O-linked β-N-acetylglucosamine (O-GlcNAc) removal, leading to an 
increase of O-GlcNAcylation, which competitively reduces tau hyperphosphorylation5-8 and helps 
maintain tau in a soluble, non-aggregating form9-11

■ In AD, pathological tau accumulates preferentially in the transentorhinal cortex to other medial 
temporal lobe (MTL) regions and neocortex at early-to-moderate disease stages12

‒ This is consistent with flortaucipir regional patterns13,14 with little frontal lobe involvement, as it is 
affected at later stages of the disease12

Ceperognastat 3 mg Reduced Volumetric Loss vs. Placebo but Worsened Cognition4

****p<0.001 vs. PBO.
aBilateral; bCombined (low-medium/high baseline tau) population. 
Notes: LSM differences (∆) are shown. 95% CrI were derived using 
Bayesian disease progression model. 

KEY RESULTS
WM: Ceperognastat 3 mg Showed Increased MDT Change From Baseline vs. 
Placebo in Non-periventricular Deep WM Tracts
FW and FW-Corrected DTI Metrics: Significance of Changes From Baseline in the 
Ceperognastat 3-mg Arm

■ FW-corrected ADT in the posterior thalamic radiation (PTR) declined progressively from baseline in 
placebo, while ceperognastat 3 mg maintained near-baseline values through W52 and W76 (p=0.034 
and p=0.063 vs. placebo, respectively)

Overall Summary

METHODS
■ FW-DTI was used to model extracellular water fraction 

and FW-corrected tissue properties: MDT, ADT, RDT, 
and FAT

■ Change from baseline FW-DTI metrics at Week (W) 52 
and W76 were analyzed using a mixed-effects model of 
repeated measures in a subset of participants with 
baseline and ≥1 follow-up diffusion MRI (baseline: 
placebo, n=47; low-dose ceperognastat 0.75 mg, n=38; 
high-dose ceperognastat 3 mg, n=40)
‒ Fixed effects: Treatment, visit, treatment-by-visit 

interaction, baseline measure, age at baseline, 
and baseline tau-PET category

■ Key brain regions of interest were evaluated to assess 
the sensitivity of FW-DTI in detecting changes in both 
GM and WM: 
‒ GM: Hippocampus, MTL, and frontal lobe
‒ WM: Periventricular WM tracts, posterior thalamic 

radiation, and deep WM tracts

RESULTS
Baseline Demographics and Characteristics

■ Neither ceperognastat dose meaningfully slowed disease 
progression in either study population

■ Ceperognastat 3-mg dose demonstrated greater decline 
vs. placebo

GM: Ceperognastat 3 mg Showed Reduced Change        
From Baseline in MDT at W52 vs. Placebo in Early             
AD Regions

*p<0.1 (trending, marginal), **p<0.05 (statistically significant) vs. PBO. 
Notes: LSM differences (∆) are shown. MTL: Entorhinal cortex, parahippocampal gyrus, hippocampus. Frontal lobe: Caudal middle frontal, frontal 
pole, lateral orbito-frontal, medial orbito-frontal, paracentral, pars opercularis, pars orbitalis, pars triangularis, precentral, rostral middle frontal, and 
superior frontal.

Hypothesized Ceperognastat Mechanism of Action: 
Somatodendritic O-GlcNAc-Tau Accumulation in         
Disease-Affected GM

WM: Ceperognastat 3 mg Increased FW Change From 
Baseline vs. Placebo in Periventricular Tracts15 at W52 
and W76
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Non-periventricular 
Deep WM Projection Fibers Association Fibers SLF PTR (Tau-Vulnerable)

Metric p-Values (W52 / W76) p-Values (W52 / W76) p-Values (W52 / W76) p-Values (W52 / W76)
FW ns / ns ns / ns ns / ns ns / ns
FW-corrected MDT <0.05 / <0.05 <0.05 / <0.05 ns / <0.05 <0.05 / <0.1
FW-corrected RDT ns / ns ns / ns ns / ns ns / ns
FW-corrected ADT ns / ns ns / ns ns / ns <0.05 / <0.1
FW-corrected FAT ns / ns ns / ns ns / ns ns / ns
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Hippocampus Frontal LobeMTL
Early AD Regions Late AD Region

Characteristic
Placebo
(n=47)

Low Dose 
(CEP 0.75 mg) 

(n=38)

High Dose 
(CEP 3 mg)

(n=40)
Female 59.6 73.7 60.0
Age, mean (SD), years 72.9 (5.1) 72.4 (5.7) 73.3 (5.3)
Race

Asian 8.5 7.9 7.5
Black or African American 6.4 7.9 0
White 85.1 84.2 92.5

Ethnicity
Non-Hispanic/Latino 100.0 97.4 100.0

BMI, mean (SD), kg/m2 25.6 (5.0) 26.1 (5.3) 24.3 (5.0)
Time since onset of AD 
symptoms, mean (SD), years 3.4 (2.5) 3.6 (2.3) 3.8 (2.5)

APOE ε4, carrier 76.6 67.6 80.0
APOE ε4/ε4 10.6 21.6 10.0

AChEI and/or memantine use 55.3 55.3 62.5
Notes: Data are % unless stated otherwise. Participants with a baseline measurement and ≥1 complete post-
baseline measurement for any DTI assessment. Percentages are based on the number of non-missing values (n). 

FW ↑ - Atrophy
MDT ↑ - Loss of intracellular structure 
             and/or integrity

FW - Normal extracellular space
MDT - Normal tissue diffusivity

FW ↓ - Cellular swelling
MDT ↓ - Intracellular environment 
             more restricted
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Gray Matter
■ Ceperognastat 3 mg reduced MDT in the 

hippocampus and MTL at W52, with 
subsequent signal reversal and concurrent 
FW elevation by W76, consistent with 
initial intracellular diffusion restriction 
followed by loss of cellular integrity and 
accelerated atrophy

■ The W52 MDT reduction and its 
subsequent accelerated reversal paralleled 
the pattern of initial volume preservation 
followed by steepening atrophy rate 
between W52 and W76

■ The frontal lobe showed no significant 
FW-DTI changes in the ceperognastat arms 
vs. placebo at either timepoint, consistent 
with its late-stage AD vulnerability outside 
the enrolled disease stage

White Matter
■ In the tau-vulnerable PTR16 (Braak III-IV), 

ceperognastat 3 mg attenuated MDT and ADT 
decline vs. placebo at W52, consistent with 
on-target O-GlcNAc-tau mediated maintenance 
of axonal microstructure in a tract with direct 
connectivity to the enrolled disease-stage GM regions

■ At W76, in deep WM (projection fibers, association 
fibers, and superior longitudinal fasciculus [SLF]), 
ceperognastat 3 mg elevated MDT vs. placebo 
with no significant changes in RDT and FAT, 
consistent with off-target disruption of non-tau 
OGA substrates (eg, neurofilament, axonal 
transport machinery)

■ In periventricular tracts, ceperognastat 3 mg 
elevated FW vs. placebo, most notably in the 
tapetum, consistent with disruption of 
perivascular fluid dynamics through effects on 
non-tau OGA substrate
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Note: LSM CFB, SE, 95% CI, and p-value are derived using MMRM with fixed factors for treatment, visit, treatment-by-visit interaction, baseline 
measure, age at baseline, baseline tau-PET category.
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