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STUDY OVERVIEW How do PET-based AD biological stages change over time?
Overall aim: A B
Characterize longitudinal progression of PET-based AD Biological stage transitions at ~2 years Biological stage transitions at ~4 years KEY FINDING: Longitudinal PET data
biological stages and determine their prognostic value for future N = 528; mean follow-up = 2.1 (0.5) years N = 317; mean follow-up = 3.8 (0.5) years supported the validity of the biological

clinical decline.

Aim 1. Characterize longitudinal progression of %Stage D_ 1% 3% 36% :%:Stage D_ 2% 20% | 60% staging fr?r_nework’ demonStratlpg hlgh
PET-defined biological stages. = N=85 (n=1)  (n=1)  (n=8) £ N=20 (n=1)  (n=4)  (n=3) stage stability, ordered progression, and
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Aim 2. Determine whether baseline biological stage D N=30| (n=1) (n=5) (n=10)  (n=14) % o N=10 (n=1)  (n=7) (n=2) %
dicts f inical . o 100% 0 100%
predicts future clinical progression. _g StageB | 1% 14% | 64% — __g StageB | 1% 10%  45% 250,
~ =39 (n=4)  (n=12) | (n=23) 50% ~ V17 (=8) (n=5  (n=9) 50  ° Rates of progression largely increased with greater
Study sample: T agen| 6% 5oL 25% N 25% baseline stage severity and with longer follow-up:
N = 2,040 ADSP-PHC participants from ADNI, HABS-HD, S5 N=877 (n=20) (n=2) 0% S N=62] (n=22) 0% * Stage A: 21% progressed by ~2 yrs; 15% by ~4 yrs.
KBAS_E, Knight ADRC, NACQ, gnd V\/RAP who underwent g . o g . por * Stage B: 31% progressed by ~2 yrs; 55% by ~4 yrs.
amyloid dand1tau PE;I'faITd Iong)ltudlnal clinical assessments (=2 § N=287 " (n=4) u=c3 N=208 ] (n=1) * Stage C: 36% progressed by ~2 yrs; 60% by ~4 yrs.
visits and = 1 year of follow-up). . . . . . : . . . .
Participant Characteristics s SSpf SiaoeP Sl Saoe iy SNSE SaeeB SkgeC Saep * After adjustment for age, sex, and cohort, each one-
Baseline PET Age, yrs 70.2 (8.4) Baseline AD biological stage Baseline AD biological stage stage increase in baseline biological stage was
Female 1188 (58%) associated with significantly greater odds of
’ . . o L , pathological progression at both ~2 years (OR = 1.90,
= A 0 Figure 1. Heatmaps depict transitions in PET-based biological stages at ~2 years (Panel A; 1-3 year window; N = 528) and ~ 4 years (Panel B; 3—5 year _ . .
APC_)E €4 carrier 709 (387%) window; N = 317). Cell values indicate the percentage and number of participants transitioning from baseline to the corresponding follow-up stage. Stable 95% Cl: 1.42-2.55) and ~4 years (OR =2.81, 95% CI:
White race 1,664 (82%) individuals are represented along the diagonal, whereas off-diagonal values indicate biological progression (above diagonal) or backward transition (likely 1.86—4.35; both p < 0.001).
Education 16 (3) misclassification/ below diagonal).
PET follow-up, yrs 1.4 (2.1)
Dx follow-up, yrs 3.4 (1.8) Do baseline PET-based AD biological stages predict future clinical progression?
Values shown as M(SD) or n (%), 2@N=179 missing genetic data A B
Observed clinical progression across baseline biological stages (N=2,040) 2 Clinical progression-free survival by baseline biological stage (N=1,329)
PET imaging: Baseline diagnosis % 1.00-
Amyloid (FBP, FBB, NAV, and PiB) and tau PET (FTP, MK6240, " cuU MCI Dementia '§ W .
P12620) data corresponding to ligand-specific post-injection g . 9 33 30_75- -
windows were processed and standardized using an MRI-free c_"’u . l (31%) (o) - (60%) _ 2
pipeline. Regional T+/- was derived within ligand using 2 stagecH (1327) (8173/) - (Ejf/) _ g 050
gaussian mixture modeling and used to classify AD biological _g |7 o - - @
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Years since baseline PET
Stage C Stage D Proportion at last assessment
A-T— A+T34+ A+T56+ % Number at risk
Last diagnosis — CU & MCl ® Dementia o =| o5t 946 813 582 418 286 174 61 15 2 0
Y . Figure 2. Panel A (left) shows the distribution of clinical diagnoses at last assessment stratified by baseline AD S 188 184 144 106 7 50 30 8 3 1 1
Stﬂ!ﬁlSthﬂ' analys_es_' o biological stage and baseline clinical diagnosis. Bars represent the proportion of participants classified as _?3 79 77 61 41 27 12 6 2 0 0 0
 Aim 1A: Longitudinal PET stage transitions were cognitively unimpaired (CU, n = 1380; 3.6 (1.8 years follow-up), mild cognitive impairment (MCI, n = 378; 3.3 (1.9) S =| 53 49 33 19 7 4 0 0 0 0 0
summarized at standardized follow-up intervals (~2 years, N years follow-up), or dementia (n = 282; 2.5 (1.4 years follow-up) at follow-up. Panel B (right) shows Kaplan—Meier ng = 58 52 27 15 8 1 0 0 0 0 0
- . — curves depicting time to any forward clinical progression (CU > MCI or Dementia; MCI-> Dementia) among 1,329 2] ; ' ; ; ’ ' i ! i i '
N _528’ 4 year§, N 31 7)' _ _ non-demented participants stratified by baseline PET-based biological stage. Higher baseline biological stage was b ° 1 ° ’ Ye4ars since f;ase”ne pET ! ° ’ "
- Aim 1B: Logistic regression models evaluated risk of associated with a greater risk of clinical progression over follow-up (log-rank p < 0.0001). Shaded regions
biological progression, adjusting for baseline age, sex, and represent 95% confidence intervals, and numbers at risk are shown below the plot.
cohort in the ~2-year and ~4-year follow-up samples.
« Aim 2A: Clinical progression was summarized across PR : : : - : : : :
baseline biological stages among participants with >1 year of KEY FI_NDING. Cll_nlcal progression |_ncreased progrc_asswely KEY FINDING._ ngher_bgsellne blolog_ucal stage predicted
clinical follow-up (N = 2,040). with advancing baseline biological stage severity. greater risk of clinical progression and shorter
« Aim 2B: Kaplan—Meier analyses and Cox proportional progression-free survival.
hazards models assessed associations between baseline
biological stage and risk of clinical progression (CU=> MClor  « Among baseline CU, progression to MCI or dementia was uncommon in A-T- and * In Cox proportional hazards models adjusted for baseline diagnosis, age, sex,
Dementia; MCI=> Dementia), adjusting for baseline Stage A but increased with the presence of tau pathology (Stages B-D). and cohort, higher baseline PET biological stage was associated with
diagnosis, age, sex, and cohort (N=1,329; 185 events). progressively greater risk of clinical progression:
* Among baseline MCI, progression to dementia was common and increased with * Stage Avs A-T-: HR = 2.3 (95% CI: 1.5-3.6), p < 0.001
advancing biological stage (11% in Stage A, 30% in Stage B, and 39-40% in * Stage B vs A-T-: HR = 6.4 (95% CI: 4.0-10.0), p < 0.001
Stages C-D). * Stage Cvs A-T-: HR=10.3 (95% CI: 6.3-17.1), p < 0.001
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