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→ Plasma phosphorylated tau at threonine 217 (p-tau217) is a
robust marker of Alzheimer's disease (AD) pathology and
progression. However, individuals positive for p-tau217 show
substantial clinical heterogeneity, suggesting the influence of
modifying biological processes. 

To investigate whether plasma GFAP modifies the 
association between p-tau217 and clinical progression.
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This study establishes plasma GFAP as a clinically significant modulator of cognitive outcomes across the AD 
continuum. The finding that astrocyte reactivity amplifies the clinical impact of p-tau217 at both cross-sectional and 
longitudinal levels and independently accelerates conversion risk even among tau-positive individuals, positions 
astrocyte reactivity not merely as an early upstream signal, but as an ongoing and dynamic determinant of AD-
related clinical severity. Together, these findings extend prior preclinical observations, with direct implications for 
disease prognostication and the selection of individuals in clinical trials and practice. 

Methods

- Participants were classified into four biomarker groups 
based on GFAP and p-tau217 positivity. 
- Cross-sectional associations with cognitive severity were 
examined using linear regression and ANCOVA.
- Longitudinal cognitive trajectories over five years were 
modeled using linear mixed-effects models. 
- Variance partitioning decomposed biomarker-attributable 
variance in individual-level annual CDR-SB change rates. 
- Time to clinical worsening (CDR-SB increase ≥0.5 points) 
was assessed using Kaplan–Meier survival analysis and Cox 
proportional hazards regression

3,041 individuals from six 
independent cohorts:

1,982 cognitively unimpaired

Results

Conclusions

GFAP amplifies the effect of p-tau217 on cognition

1,419 cognitively impaired
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Introduction

→ We previously showed that plasma glial fibrillary acidic
protein (GFAP) abnormality is key to unleashing Aβ effects on
tau phosphorylation in preclinical AD. 

→ However, whether astrocyte reactivity continues to shape
the downstream impact of tau phosphorylation as disease
progresses beyond the preclinical stage remains unknown. 

- Aβ PET
- Plasma p-tau217 (AlzPath)
- Plasma GFAP (Quanterix)
- CDR-SB

GFAP and p-tau217 interact to predict cognitive trajectories GFAP and p-tau217 jointly determine clinical progression

Figure 1. a, Linear regressions show that plasma p-
tau217 is more strongly associated with cognitive 
severity, measured by CDR-SB, in GFAP+ compared to 
GFAP- individuals across all cohorts. b, ANCOVA 
adjusted for age, sex, Aβ burden, and cohort reveals that 
individuals with co-elevation of GFAP and p-tau217 
(GFAP+/p-tau+) present significantly higher CDR-SB 
scores compared to all other biomarker groups. 
Brackets indicate significant difference from pairwise 
comparisons. c, Cohen's d analysis accounting for age, 
sex, Aβ burden, and cohort shows the effect sizes of 
biomarker group status on baseline CDR-SB relative to 
GFAP-/p-tau- individuals. Error bars represent 95% 
confidence intervals. GFAP = glial fibrillary acid protein; 
CDR-SB = Clinical dementia rating sum of the boxes; p-
tau = phosphorylated tau 217. 

Figure 2. a, Interaction heatmap derived 
from linear mixed-effects models 
showing the synergistic association of 
baseline plasma p-tau217 and GFAP 
continuous levels with annual CDR-SB 
rate of change, adjusted for age, sex, Aβ
burden, and cohort. b, Longitudinal CDR-
SB trajectories over five years of follow-
up across the four biomarker groups, 
estimated from linear mixed-effects 
models adjusted for age, sex, Aβ
positivity, and cohort. Shaded areas 
represent 95% confidence intervals. c, 
Estimated annual rates of CDR-SB change 
across biomarker groups derived from 
linear mixed-effects models. Error bars 
represent 95% confidence intervals. 
Brackets indicate significant differences 
from pairwise comparisons between 
groups. d, Cohen's d effect sizes for 
annual CDR-SB decline rates relative to 
GFAP-/p-tau- individuals, accounting for 
age, sex, Aβ burden, and cohort. Error 
bars represent 95% confidence intervals. 
e, Variance partitioning of longitudinal 
CDR-SB change attributable to GFAP 
unique variance, p-tau217 unique 
variance, shared variance, and their 
multiplicative interaction term, 
expressed as a percentage of total 
biomarker-attributable explained 
variance. 

Figure 3. a, 
Kaplan-Meier 
curves showing 
progression-free 
survival across 
the four 
biomarker 
groups, defined as 
time to a CDR-SB 
increase of ≥0.5 
points from 
baseline. Hazard 
ratios relative to 
GFAP-/p-tau- are 
shown in the 
lower left, derived 
from Cox 
proportional 
hazards models 
adjusted for age, 
sex, Aβ burden, 
and cohort. 
Numbers at risk 
for each group are 
shown below the 
x-axis. b, Five-
year cumulative 
progression rates 
estimated from 
Kaplan-Meier 
curves across the 
four biomarker 
groups. 
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