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[bookmark: _Toc235611999]Supplementary Table 1. Cohort descriptions.
	Cohort
	Cohort Description

	HEAD
	The HEAD study (ClinicalTrials.gov: NCT05361382) is a multicenter, prospective study conducted across nine sites in the United States, Canada and Spain. The cohort includes older individuals (aged 50–90 years) spanning the cognitive spectrum from cognitively unimpaired (CU) to mild cognitive impairment (MCI) and dementia. Inclusion criteria required availability of a study partner for independent functional assessment, willingness to undergo repeated MRI and PET imaging, and fluency in English, Spanish, or French. All participants underwent standardized clinical and cognitive assessments using the NACC Uniform Data Set, including the CDR, MoCA, and MMSE. CU older adults were defined by age ≥50 and CDR = 0. MCI was defined by subjective and objective cognitive decline, CDR = 0.5, and largely preserved activities of daily living. Mild-to-moderate dementia met NIA-AA criteria with CDR scores of 0.5–2. Written informed consent was obtained from all participants or their legally authorized representatives. The study protocol was approved by the institutional review board at each participating site, with Advarra serving as the IRB of record for U.S. sites (Protocol ID: Pro00061365).

	BICWALZS
	The Biobank Innovations for Chronic Cerebrovascular Disease with Alzheimer's Disease Study (BICWALZS) is a multicenter study initiated in October 2016 by the Korea Disease Control and Prevention Agency as part of the Korea Biobank Project. Participants were enrolled across five institutions between October 2016 and December 2020. All participants underwent standardized clinical assessments, blood tests, and neuropsychological testing, with subsets completing brain MRI, Aβ PET. Participants were classified clinically into cognitively unimpaired (CU), MCI (using expanded Mayo Clinic criteria), Alzheimer's dementia (NIA-AA 2011 criteria), and vascular dementia (DSM-5 criteria). CU individuals showed no objective cognitive impairment or functional decline. The study is registered in the Korean National Clinical Trial Registry (KCT0003391), and the protocol was approved by the Institutional Review Board at Ajou University Hospital (AJIRB-BMR-SUR-16-362). Written informed consent was obtained from all participants and caregivers in accordance with ICH Good Clinical Practice guidelines.

	ADNI
	The Alzheimer's Disease Neuroimaging Initiative (ADNI) is a multicenter, longitudinal observational study launched in 2004 with the primary goal of validating and standardizing biomarkers for AD diagnosis and clinical trial design. ADNI enrolls cognitively unimpaired older adults, individuals with MCI, and those with mild AD dementia. The study has standardized Aβ and tau PET imaging, MRI, CSF, and plasma biomarkers across successive phases (ADNI1, ADNI-GO, ADNI2, ADNI3, and ADNI4). Cognitive and clinical assessments are conducted at baseline and longitudinal follow-up visits, including CDR and comprehensive neuropsychological testing. All participants provided written informed consent, and the study is approved by institutional review boards at each participating site. Data are accessible through the ADNI Laboratory of Neuro Imaging (LONI) data-sharing platform (https://adni.loni.usc.edu).

	A4/LEARN
	The Anti-Amyloid Treatment in Asymptomatic Alzheimer's Disease (A4) study was a multicenter, double-blind, placebo-controlled randomized clinical trial evaluating whether solanezumab slows cognitive decline in preclinical AD. A4 enrolled cognitively unimpaired (CU) adults aged 65–85 (CDR = 0, MMSE 25–30) who were Aβ-positive by PET. All participants underwent annual CDR assessments and cognitive testing every 6 months. The Longitudinal Evaluation of Amyloid Risk and Neurodegeneration (LEARN) study served as the Aβ-negative observational companion arm, enrolling CU individuals who met identical screening criteria to A4 except for Aβ-negative PET status, and underwent the same longitudinal assessments.

	HABS-HD
	The Health & Aging Brain Study–Health Disparities (HABS-HD) is a community-based study conducted at the University of North Texas Health Science Center (Fort Worth, Texas), designed to examine aging and dementia across racially and ethnically diverse populations, including Non-Hispanic Black and Hispanic adults. All participants underwent comprehensive clinical interviews, neuropsychological testing spanning multiple cognitive domains, and informant-based assessments including the CDR. Cognitive diagnoses of CU, MCI, and dementia were determined through a consensus review process overseen by dementia experts using established diagnostic criteria. Follow-up visits occur at 24-month intervals and are currently ongoing. All study procedures are managed by the North Texas Regional Institutional Review Board, and written informed consent was obtained from all participants or their legal guardians.

	TRIAD
	The Translational Biomarkers in Aging and Dementia (TRIAD) cohort (Montreal, Canada; https://triad.tnl-mcgill.com) enrolled participants who underwent comprehensive clinical and cognitive assessments. Key exclusion criteria included inadequate sensory capacity for neuropsychological testing, active substance abuse, recent head trauma or major surgery, medical contraindications for PET or MRI, concurrent enrollment in other studies, and untreated or unstable neurological, psychiatric, or systemic comorbidities. Cognitively unimpaired individuals were defined by a CDR score of 0 and absence of objective cognitive impairment. The study was approved by the Douglas Mental Health University Institute Research Ethics Board and the Montreal Neurological Institute PET working committee, and all participants provided written informed consent.






[bookmark: _Toc235612000]Supplementary Table 2. Characteristics of the cognitively unimpaired Aβ negative group used for z-score normalization, by cohort.
	Cohort
	Reference group sample size
	Reference group age (s.d.)

	TRIAD
	13
	61.7 (3.4)

	ADNI
	22
	64.5 (2.02)

	HEAD
	90
	54.3 (1.97)

	A4/LEARN
	38
	65.6 (0.44)

	HABS-HD
	109
	52.7 (1.75)

	BICWALZS
	8
	70.3 (6.3)



[bookmark: _Toc235612001]Supplementary Table 3. Aβ status of the reference group and biomarker positivity thresholds by cohort.
	Cohort
	Aβ-negative (n)
	Aβ-positive (n)
	GFAP threshold
	p-tau217 threshold

	TRIAD
	102
	37
	159.7 pg/mL
	0.059 pg/mL

	ADNI
	125
	51
	156.5 pg/mL
	0.462 pg/mL

	HEAD
	298
	67
	108.7 pg/mL
	0.337 pg/mL

	A4/LEARN
	206
	471
	98.5 pg/mL
	0.203 pg/mL

	HABS-HD
	464
	216
	1.78 z-score
	1.94 z-score

	BICWALZS
	330
	339
	167.3 pg/mL
	0.345 pg/mL


GFAP and p-tau217 positivity thresholds were derived using Youden's optimal cut-point based on discrimination of amyloid-β status within each cohort. For HABS-HD, thresholds are reported in z-score units rather than raw concentration, as this cohort used more than one assay platform per biomarker; raw values were first z-scored within each assay, and the Youden cut-point was subsequently derived on the resulting z-scores to allow a harmonized threshold across assays. Aβ, amyloid-β; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217.


	[bookmark: _Toc235612002]Supplementary Table 4. Censoring distribution and follow-up duration by GFAP/p-tau biomarker group.
	Biomarker group
	N
	Events
	Censored
	% Events
	%
Censored
	Median follow-up (years)
	Q1
	Q3

	GFAP-/p-tau-
	634
	185
	449
	29.2
	70.8
	2.24
	1.08
	5

	GFAP+/p-tau-
	306
	98
	208
	32
	68
	2.01
	1.23
	5

	GFAP-/p-tau+
	197
	93
	104
	47.2
	52.8
	2
	1.14
	3.97

	GFAP+/p-tau+
	481
	281
	200
	58.4
	41.6
	2
	1
	3.94


Follow-up time was calculated as time from baseline to CDR-SB conversion (≥0.5-point increase from baseline) or last available assessment, restricted to a maximum of 5 years. Events reflect participants who met the CDR-SB conversion criterion within the follow-up window. Censored participants did not convert before their last assessment or before the 5-year administrative cutoff. Median, Q1, and Q3 follow-up times reflect the naive distribution of time-to-event (converted or censored, whichever occurred first) and are provided for descriptive purposes, because this metric combines both conversion and censoring times, groups with higher conversion rates may show shorter follow-up times independent of true differences in observation duration. Abbreviations: GFAP, glial fibrillary acidic protein; CDR-SB, Clinical Dementia Rating Sum of Boxes.
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	BICWALZS
(n = 669)
	TRIAD
(n = 220)
	HEAD
(n = 674)
	A4/LEARN
(n = 677)
	HABS-HD
(n = 931)
	ADNI
(n = 334)

	Age, mean (s.d.)
	72.4 (7.8)
	70.8 (7.0)
	69.3 (8.4)
	71.5 (4.8)
	64.6 (8.4)
	71.1 (6.5)

	Sex, n (% female)
	451 (67.4)
	138 (62.7)
	362 (53.7)
	403 (59.5)
	593 (63.7)
	167 (50.0)

	Cognitive impairment, n (%)
	658 (98.4)
	84 (38.2)
	309 (45.8)
	0 (0.0)
	251 (27.0)
	158 (47.3)

	MMSE, mean (s.d.)
	23.1 (5.0)
	27.4 (4.0)
	27.1 (3.7)
	28.8 (1.2)
	27.7 (2.7)
	28.5 (1.9)

	CDR-SB, mean (s.d.)
	2.9 (2.5)
	1.2 (2.2)
	1.3 (2.1)
	0.0 (0.1)
	0.5 (1.2)
	0.7 (1.0)

	APOEε4 carriers, n (%)
	197 (29.4)
	70 (32.0)
	257 (38.1)
	332 (49.0)
	231 (31.0)
	108 (32.3)

	Aβ positivity, n (%)
	339 (50.7)
	95 (43.2)
	271 (40.2)
	471 (69.6)
	306 (32.9)
	116 (34.7)

	Centiloid, mean (s.d.)
	43.3 (45.5)
	32.8 (39.6)
	37.6 (52.0)
	45.6 (38.8)
	23.2 (27.8)
	22.2 (39.4)

	GFAP+, n (%)
	308 (46.0)
	149 (67.7)
	356 (52.8)
	383 (56.6)
	318 (34.2)
	116 (34.7)

	p-tau+, n (%)
	262 (39.2)
	113 (51.4)
	403 (59.8)
	335 (49.5)
	282 (30.3)
	99 (29.6)

	
Abbreviations: BICWALZS, Biobank Innovations for Chronic Cerebrovascular Disease with Alzheimer's Disease Study; TRIAD, Translational Biomarkers in Aging and Dementia; HEAD, Health & Aging Brain Study; A4/LEARN, Anti-Amyloid Treatment in Asymptomatic Alzheimer's Disease / Longitudinal Evaluation of Amyloid Risk and Neurodegeneration; HABS-HD, Health & Aging Brain Study–Health Disparities; ADNI, Alzheimer's Disease Neuroimaging Initiative; MMSE, Mini-Mental State Examination; CDR-SB, Clinical Dementia Rating Sum of Boxes; APOEε4, apolipoprotein E ε4; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; Aβ, amyloid-β. Missing 186 APOE ε4 status: 1 from TRIAD and 185 from HABS-HD.
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	Cohort
	Characteristic
	Included
	Excluded
	p-value

	A4/LEARN (n = 656/21)
	Age, mean (s.d.)
	71.5 (4.8)
	71.8 (3.4)
	0.764

	
	Sex, n (% female)
	385 (58.7)
	18 (85.7)
	0.024

	
	Baseline CDR-SB, mean (s.d.)
	0.04 (0.14)
	0.12 (0.22)
	0.022

	
	Aβ positivity, n (%)
	451 (68.8)
	20 (95.2)
	0.018

	ADNI (n = 333/1)
	Age, mean (s.d.)
	71.1 (6.5)
	79.6 (—)
	NA

	
	Sex, n (% female)
	167 (50.2)
	0 (0.0)
	1.000

	
	Baseline CDR-SB, mean (s.d.)
	0.70 (0.99)
	0.00 (—)
	NA

	
	Aβ positivity, n (%)
	115 (34.5)
	1 (100.0)
	0.748

	HABS-HD (n = 329/602)
	Age, mean (s.d.)
	67.1 (8.5)
	63.3 (8.0)
	<0.001

	
	Sex, n (% female)
	199 (60.5)
	394 (65.4)
	0.152

	
	Baseline CDR-SB, mean (s.d.)
	0.32 (0.88)
	0.62 (1.35)
	<0.001

	
	Aβ positivity, n (%)
	126 (38.3)
	180 (29.9)
	0.011

	BICWALZS (n = 144/525)
	Age, mean (s.d.)
	72.2 (7.6)
	72.5 (7.8)
	0.714

	
	Sex, n (% female)
	99 (68.8)
	352 (67.0)
	0.775

	
	Baseline CDR-SB, mean (s.d.)
	2.42 (1.60)
	3.03 (2.70)
	0.010

	
	Aβ positivity, n (%)
	74 (51.4)
	265 (50.5)
	0.920

	TRIAD (n = 156/64)
	Age, mean (s.d.)
	71.5 (6.5)
	69.1 (7.7)
	0.017

	
	Sex, n (% female)
	96 (61.5)
	42 (64.6)
	0.824

	
	Baseline CDR-SB, mean (s.d.)
	0.83 (1.80)
	1.88 (2.88)
	0.003

	
	Aβ positivity, n (%)
	69 (44.2)
	26 (40.0)
	0.640


Abbreviations: HEAD is omitted from this table, as it is a cross-sectional cohort by design and contributed no included participants to the longitudinal analyses. For ADNI, the excluded group comprised a single participant; standard deviations and formal statistical comparisons could not be computed for continuous variables (NA) given the minimal sample size in this stratum. CDR-SB, Clinical Dementia Rating Sum of Boxes; Aβ, amyloid-β; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; NA, not applicable.
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	Biomarker group
	Characteristic
	Included
	Excluded
	p-value

	GFAP-/p-tau- 
(n = 634/816)
	Age, mean (s.d.)
	67.7 (6.6)
	64.6 (8.4)
	<0.001

	
	Sex, n (% female)
	324 (51.1)
	526 (64.5)
	<0.001

	
	Baseline CDR-SB, mean (s.d.)
	0.50 (1.02)
	0.98 (1.68)
	<0.001

	
	Aβ positivity, n (%)
	158 (24.9)
	121 (14.8)
	<0.001

	GFAP+/p-tau- 
(n = 306/255)
	Age, mean (s.d.)
	72.0 (6.0)
	70.0 (7.8)
	0.001

	
	Sex, n (% female)
	217 (70.9)
	189 (73.8)
	0.540

	
	Baseline CDR-SB, mean (s.d.)
	0.37 (1.89)
	1.44 (2.39)
	<0.001

	
	Aβ positivity, n (%)
	106 (34.6)
	73 (28.5)
	0.137

	GFAP-/p-tau+ 
(n = 197/228)
	Age, mean (s.d.)
	70.3 (6.0)
	67.3 (7.8)
	<0.001

	
	Sex, n (% female)
	90 (45.7)
	104 (45.6)
	1.000

	
	Baseline CDR-SB, mean (s.d.)
	0.49 (1.00)
	1.30 (2.19)
	<0.001

	
	Aβ positivity, n (%)
	144 (73.1)
	114 (50.0)
	<0.001

	GFAP+/p-tau+ 
(n = 481/588)
	Age, mean (s.d.)
	73.5 (6.1)
	73.1 (7.7)
	0.403

	
	Sex, n (% female)
	315 (65.5)
	349 (59.4)
	0.046

	
	Baseline CDR-SB, mean (s.d.)
	0.71 (1.48)
	2.55 (2.73)
	<0.001

	
	Aβ positivity, n (%)
	427 (88.8)
	455 (77.4)
	<0.001


Abbreviations: CDR-SB, Clinical Dementia Rating Sum of Boxes; Aβ, amyloid-β; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217.


[bookmark: _Toc235612006]Supplementary Table 8. Sensitivity analysis of the p-tau217 × GFAP × time interaction to follow-up selection bias.
	Model
	β (95% CI)
	p-value

	Original full longitudinal sample, unweighted
	0.032 (0.004, 0.059)
	0.030

	Same sample, inverse-probability-of-follow-up weighted
	0.040 (0.008, 0.072)
	0.014


Abbreviations: β represents the estimate for the years-from-baseline × plasma p-tau217 (z-score) × plasma GFAP (z-score) interaction term from the linear mixed-effects model. Inverse-probability-of-follow-up weights were derived from a logistic regression model predicting follow-up availability from age, sex, Aβ status, biomarker group, baseline CDR-SB, and cohort, and were stabilized and truncated at the 1st and 99th percentiles. GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; CDR-SB, Clinical Dementia Rating Sum of Boxes; CI, confidence interval.



	[bookmark: _Toc235612007]Supplementary Table 9. Fixed-effects results from the linear mixed-effects model.

	
	Estimate (95% CI)
	SE
	t-value
	p-value

	Main effects

	Intercept
	1.600 [1.104, 2.095]
	0.253
	6.33
	< 0.001

	Time (years)
	0.039 [0.003, 0.075]
	0.018
	2.11
	0.035

	Biomarker group (ref: GFAP-/p-tau-)

	GFAP+/p-tau- (vs. GFAP-/p-tau-)
	0.123 [-0.003, 0.250]
	0.064
	1.91
	0.056

	GFAP-/p-tau+ (vs. GFAP-/p-tau-)
	0.140 [-0.010, 0.290]
	0.076
	1.83
	0.068

	GFAP+/p-tau+ (vs. GFAP-/p-tau-)
	0.368 [0.238, 0.498]
	0.066
	5.55
	< 0.001

	Covariates

	Age
	-0.025 [-0.033, -0.018]
	0.004
	-6.94
	< 0.001

	Sex (Male vs. Female)
	0.080 [-0.008, 0.169]
	0.045
	1.78
	0.074

	Aβ positivity (pos. vs. neg.)
	0.087 [-0.020, 0.193]
	0.054
	1.60
	0.111

	Time × Biomarker group interactions

	Time × GFAP+/p-tau-
	0.019 [-0.045, 0.082]
	0.032
	0.58
	0.538

	Time × GFAP-/p-tau+
	0.164 [0.091, 0.238]
	0.038
	4.38
	< 0.001

	Time × GFAP+/p-tau+
	0.289 [0.234, 0.344]
	0.028
	10.33
	< 0.001

	Estimates represent fixed effects from a linear mixed-effects model with random intercepts and slopes per participant. The reference group for biomarker status is GFAP-/p-tau-. Time × Biomarker group interaction terms represent the difference in annual CDR-SB change rate relative to GFAP-/p-tau-. 95% CIs are based on the t-distribution. CDR-SB, Clinical Dementia Rating Sum of Boxes; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; Aβ, amyloid-β; SE, standard error.
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Supplementary Table 10. Pairwise comparisons of annual CDR-SB change rates across biomarker groups.
	Contrast
	Difference (95% CI)
	p-value

	(GFAP+/p-tau-) vs. (GFAP-/p-tau-)
	0.019 [-0.064, 0.101]
	0.938

	(GFAP-/p-tau+) vs. (GFAP-/p-tau-)
	0.164 [0.068, 0.261]
	< 0.001

	(GFAP-/p-tau+) vs. (GFAP+/p-tau-)
	0.146 [0.037, 0.254]
	0.003

	(GFAP+/p-tau+) vs. (GFAP-/p-tau-)
	0.289 [0.217, 0.361]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP+/p-tau-)
	0.270 [0.184, 0.357]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP-/p-tau+)
	0.125 [0.024, 0.225]
	0.008


Difference = contrast in annual CDR-SB change rate (points/year) between groups. 95% Cis and p-values are Tukey-adjusted for multiple comparisons. Model adjusted for age, sex, Aβ positivity, and cohort CDR-SB, Clinical Dementia Rating Sum of the Boxes; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217.


[bookmark: _Toc235612009]Supplementary Table 11. Estimated annual rate of CDR-SB change by biomarker group, full model and leave-one-cohort-out sensitivity analysis.
	
	GFAP-/p-tau-
	GFAP+/p-tau-
	GFAP-/p-tau+
	GFAP+/p-tau+

	Full model
	0.039 [0.003, 0.075] p = 0.035
	0.057 [0.005, 0.109] p = 0.030
	0.203 [0.139, 0.267] p = <0.001
	0.328 [0.286, 0.369] p = <0.001

	ADNI
	0.043 [-0.003, 0.088] p = 0.065
	0.070 [0.010, 0.129] p = 0.021
	0.174 [0.100, 0.248] p = <0.001
	0.316 [0.269, 0.363] p = <0.001

	TRIAD
	0.035 [0.002, 0.068] p = 0.039
	0.052 [0.002, 0.102] p = 0.041
	0.213 [0.154, 0.273] p = <0.001
	0.285 [0.246, 0.324] p = <0.001

	A4
	0.036 [-0.016, 0.089] p = 0.172
	0.072 [-0.016, 0.160] p = 0.108
	0.273 [0.163, 0.384] p = <0.001
	0.459 [0.386, 0.532] p = <0.001

	BICWALZS
	0.029 [-0.006, 0.063] p = 0.104
	0.045 [-0.004, 0.094] p = 0.074
	0.177 [0.116, 0.237] p = <0.001
	0.302 [0.262, 0.341] p = <0.001

	HABS-HD
	0.057 [0.014, 0.100] p = 0.009
	0.065 [0.005, 0.125] p = 0.034
	0.215 [0.139, 0.291] p = <0.001
	0.346 [0.299, 0.394] p = <0.001


Values represent estimated annual rate of CDR-SB change (points/year), shown as estimate [95% CI], p-value, derived from linear mixed-effects models. P-values test whether each group's estimated slope differs significantly from zero. Each row reflects the model refit after excluding the indicated cohort. GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; CDR-SB, Clinical Dementia Rating Sum of Boxes.

[bookmark: _Toc235612010]Supplementary Table 12. Estimated annual rate of CDR-SB change by biomarker group, using alternative GFAP/p-tau217 positivity thresholds.
	Threshold
	Group
	Slope (95%CI)
	p-value

	90th percentile
	GFAP-/p-tau-
	0.035 [-0.001, 0.070]
	0.058

	95th percentile
	GFAP-/p-tau-
	0.036 [0.002, 0.069]
	0.035

	Youden (main analysis)
	GFAP-/p-tau-
	0.039 [0.003, 0.075]
	0.035

	90th percentile
	GFAP+/p-tau-
	0.047 [-0.026, 0.119]
	0.206

	95th percentile
	GFAP+/p-tau-
	0.072 [-0.002, 0.146]
	0.055

	Youden (main analysis)
	GFAP+/p-tau-
	0.057 [0.005, 0.109]
	0.030

	90th percentile
	GFAP-/p-tau+
	0.168 [0.128, 0.209]
	<0.001

	95th percentile
	GFAP-/p-tau+
	0.180 [0.139, 0.222]
	<0.001

	Youden (main analysis)
	GFAP-/p-tau+
	0.203 [0.139, 0.267]
	<0.001

	90th percentile
	GFAP+/p-tau+
	0.384 [0.334, 0.434]
	<0.001

	95th percentile
	GFAP+/p-tau+
	0.427 [0.372, 0.481]
	<0.001

	Youden (main analysis)
	GFAP+/p-tau+
	0.328 [0.286, 0.369]
	<0.001


[bookmark: _Toc235612011]Abbreviations: GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; CDR-SB, Clinical Dementia Rating Sum of Boxes.
Supplementary Table 13. Pairwise comparisons of estimated annual rate of CDR-SB change between biomarker groups, using alternative GFAP/p-tau217 positivity thresholds.
	Contrast
	Difference (95% CI)
	p-value

	90th percentile threshold
	
	

	(GFAP+/p-tau-) vs. (GFAP-/p-tau-)
	0.012 [-0.094, 0.118]
	0.991

	(GFAP-/p-tau+) vs. (GFAP-/p-tau-)
	0.134 [0.063, 0.205]
	< 0.001

	(GFAP-/p-tau+) vs. (GFAP+/p-tau-)
	0.122 [0.013, 0.231]
	0.021

	(GFAP+/p-tau+) vs. (GFAP-/p-tau-)
	0.349 [0.269, 0.430]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP+/p-tau-)
	0.337 [0.223, 0.452]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP-/p-tau+)
	0.216 [0.131, 0.300]
	< 0.001

	95th percentile threshold
	
	

	(GFAP+/p-tau-) vs. (GFAP-/p-tau-)
	0.036 [-0.070, 0.143]
	0.814

	(GFAP-/p-tau+) vs. (GFAP-/p-tau-)
	0.144 [0.075, 0.214]
	< 0.001

	(GFAP-/p-tau+) vs. (GFAP+/p-tau-)
	0.108 [-0.003, 0.219]
	0.061

	(GFAP+/p-tau+) vs. (GFAP-/p-tau-)
	0.391 [0.307, 0.474]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP+/p-tau-)
	0.354 [0.235, 0.473]
	< 0.001

	(GFAP+/p-tau+) vs. (GFAP-/p-tau+)
	0.246 [0.157, 0.336]
	< 0.001


Values represent pairwise differences in the estimated annual rate of change in CDR-SB (points/year) between biomarker groups, shown as estimate [95% CI], derived from linear mixed-effects models adjusted for age, sex, amyloid-β status, and cohort, with a random slope and intercept per participant. Pairwise comparisons were Tukey-adjusted. GFAP and p-tau217 positivity thresholds were defined as the 90th and 95th percentile of each cohort's Aβ-negative, cognitively unimpaired reference group, as sensitivity analyses to the Youden-derived thresholds used in the main analysis. GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; CDR-SB, Clinical Dementia Rating Sum of Boxes.

[bookmark: _Toc235612012]Supplementary Table 14. Effect sizes for differences in annual rate of CDR-SB change between biomarker groups, using alternative GFAP/p-tau217 positivity thresholds.
	Threshold
	Contrast
	Cohen’s d
	95% CI
	p-value

	90th percentile
	GFAP+/p-tau- vs. GFAP-/p-tau-
	0.025
	[-0.144, 0.194]
	0.991

	
	GFAP-/p-tau+ vs. GFAP-/p-tau-
	0.282
	[0.168, 0.396]
	<0.001

	
	GFAP+/p-tau+ vs. GFAP-/p-tau-
	0.735
	[0.606, 0.864]
	<0.001

	95th percentile
	GFAP+/p-tau- vs. GFAP-/p-tau-
	0.077
	[-0.093, 0.247]
	0.814

	
	GFAP-/p-tau+ vs. GFAP-/p-tau-
	0.303
	[0.191, 0.415]
	<0.001

	
	GFAP+/p-tau+ vs. GFAP-/p-tau-
	0.822
	[0.688, 0.956]
	<0.001


Abbreviations: GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; CDR-SB, Clinical Dementia Rating Sum of Boxes.

	[bookmark: _Toc235612013]Supplementary Table 15. Hazard ratios for CDR-SB conversion by GFAP/p-tau biomarker group, unadjusted and adjusted for baseline CDR-SB.
	Model
	Biomarker group
	HR (95% CI)
	p-value

	Unadjusted
	GFAP+/p-tau-
	1.11 [0.87-1.47]
	0.42

	
	GFAP-/p-tau+
	1.88 [1.47-2.42]
	<0.0001

	
	GFAP+/p-tau+
	2.4 [1.99-2.89]
	<0.0001

	Adjusted by baseline CDR-SB
	GFAP+/p-tau-
	1.15 [0.9-1.47]
	0.25

	
	GFAP-/p-tau+
	1.94 [1.51-2.49]
	<0.0001

	
	GFAP+/p-tau+
	2.32 [1.92-2.79]
	<0.0001





Hazard ratios (HR) and 95% confidence intervals (CI) were estimated using Cox proportional hazards models with GFAP-/p-tau- as the reference group. Abbreviations: GFAP, glial fibrillary acidic protein; CDR-SB, Clinical Dementia Rating Sum of Boxes.
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[bookmark: _Toc235612015]Supplementary Figure 1. Follow-up inclusion flowchart. 
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[bookmark: _Toc235612016]Supplementary Figure 2. Gradient of cognitive severity within GFAP+/p-tau217+ individuals. Effect sizes (Cohen's d) for baseline CDR-SB scores across subgroups defined by median split of plasma GFAP and p-tau217 z-scores within GFAP+/p-tau217+ individuals, adjusted for age, sex, Aβ burden, and cohort. The reference group is individuals with both GFAP and p-tau217 below the group median (Low pTau/Low GFAP). Error bars represent 95% confidence intervals. CDR-SB, Clinical Dementia Rating Sum of Boxes; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217; Aβ, amyloid-β.
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[bookmark: _Toc235612017]Supplementary Figure 3. Effect of GFAP and p-tau217 on changes in CDR-SB only in Aβ-positive individuals. a, Longitudinal CDR Sum of Boxes (CDR-SB) trajectories over five years of follow-up across the four biomarker groups, estimated from linear mixed-effects models adjusted for age, sex, in a sensitivity analysis restricted to Aβ-positive individuals (Centiloid > 20). Lines represent estimated population-average trajectories; shaded areas represent 95% confidence intervals. b, Cohen's d effect sizes for annual CDR-SB decline rates relative to GFAP−/p-tau− individuals, derived from linear mixed-effects models. Points represent Cohen's d estimates; error bars represent 95% confidence intervals. Aβ, amyloid-β; CDR-SB, Clinical Dementia Rating Sum of Boxes; GFAP, glial fibrillary acidic protein; p-tau217, phosphorylated tau at threonine 217.
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