MASSACHUSETTS Phenotypic variabllity in late-onset amnestic mild cognitive impairment
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Key Take Aways: (1) AB-positive late-onset Amnestic MCI is not a uniform phenotypic entity; 6 neuropsychologically distinct phenotypes were identified in ADNI that have a characteristic cognitive profile and rate of decline. (2) The Amnestic-
predominant phenotype showed a greater rate of clinical decline and cortical atrophy in the medial temporal lobes compared to the Non-Amnestic phenotypes (Dysexecutive, Language, Visuospatial). (3) Cognitive phenotyping at the MCI stage could
offer a foundation for more precise patient stratification in clinical trials, person-specific prognostic counseling, and personalized disease management.

BACKGROUND RESULTS RESULTS
Phenotypes differ on extent of MTL atrophy

Late-onset AD (LOAD) is traditionally conceptualized as a clinically
homogeneous amnestic syndrome, yet accumulating evidence suggests
substantial heterogeneity in its cognitive and neurobiological features™.23,

6 Distinct Cognitive Phenotypes

Phenotypic classification

Neuropsychological phenotype distribution
Composites: Amyloid-positive amnestic-MCI cohort (N = 390)
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Cortical Atrophy Difference between Bilateral Cortical Thickness: Amnestic vs Non-Amnestic Predominant aMCl
Amnestic vs Non-Amnestic Phenotypes

‘ Amyloid-positive amnestic-MCI
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different rates of decline and regional differences in brain structure.
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*The goals of the current study are:
1. Characterize phenotypic heterogeneity in the ADNI biomarker-confirmed
late-onset aMCI| sample using rule-based cognitive subtyping.
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AD-Signature Cortical Thickness
Amnestic vs Non-Amnestic Predominant aMCl

Entorhinal Medial Temporal Lobe Cortical Thickness by Neuropsychological Phenotype
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2. Determine how these phenotypes differ on (a) Baseline demographic and
clinical characteristics, (b) Longitudinal trajectory of clinical decline, and
(c) baseline structural atrophy patterns.
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*Characterizing phenotypic heterogeneity within AB-positive LOAD-aMCI has
direct implications for clinical trial design, prognosis, and personalized care.
Pooling phenotypically distinct patients may dilute treatment effects and obscure
differential progression rates
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METHODS

The Amnestic-predominant and Multidomain phenotypes have greater medial
temporal lobe (MTL) cortical atrophy compared to the Non-Amnestic presentations

Amnes_tlc- Dysexecytlve- Langua-ge- VISUOSpf‘:ItIal- Multidomain No Domain Total
predominant | predominant | predominant | predominant
n 156 32 20 22 18 142 390

« We studied 390 AB-positive MCI with symptom onset after the age of 65

. , . . . . . | Age, years 72.3 (6.6) 76.1 (6.3) 73:51(5:0) 72.1 (7.4) 75.4 (8.7) 74.3 (7.0) 73.5 (6.9) 0.020° |
(LOAD-aMCl) from the Alzheimer’s Disease Neuroimaging Initiative (ADNI). =
Femal X 60 (38.5%) 13 (40.6%) 16 (80.0%) 6 (27.3%) 6 (33.3%) 68 (47.9%) 169 (43.3%) 0.005°
Data was pooled across ADNI-1, ADNI-Go, ADNI-2, and ADNI-3. emale se CONCLUSIONS
Education, years 16.2 (2.6) 16:9(2.5) 15.1(2.5) 16.3 (2.6) 15.3(3.1) 15.6 (3.0) 15.9 (2.8) 0.053¢
. All had Complete baseline neuropsychological assessment and Iongitudinal CDR Global 0.5(0.5-0.5)  0.5(0.5-0.5)  0.5(0.5-0.5)  0.5(0.5-0.5)  0.5(0.5-0.5) 0.5 (0.5-0.5) 0.5 (0.5-0.5) 0.269¢ .°S|X (.jlfl.stlnCt. AB-pOS.It.IVG late-onset aMCI COQI?]ItIVG phenotypes were
ratings on the Clinical Dementia Rating scale (CDR) A subset (N=306) had CDR-SB 2.0 (1.0-3.0)  2.0(1.0-2.6) 1.5(1.4-2.6) 1.2 (0.6-2.5) 2.2 (1.5-3.0) 1.5(1.0-2.5) 1.5(1.0-3.0) 0.016¢ identified with cogn|t|ve rule-based phenotyplng.
longitudinal Montreal Cognitive Assessment (MoCA) scores. Most (N= 387) had HoeA AEE B elshA a6 2R0Re a8 s 0 o _ _ _
baseline cortical thickness MRI data. hoﬁigsgsées 35 (22.4%) 4 (12.5%) 2 (10.0%) 4 (18.2%) 1(5.6%) 19 (13.4%) 65 (16.7%)  0.185° -Longltudlnal CDR-SB and MoCA t.rajectorle.s dlve_rge bet\_lveen
fffff phenotypes, such that pure Amnestic and Multidomain baseline
S phenotypes decline fastest, while the group with no predominant domain of
* Person-centered rule-based ||| Phenotypes differ on longitudinal trajectories of clinical impairment declines slowest.
cognitive phenotyping was applied,

decline (CDR-SB and MoCA)

consis’Fent with prior p?gr;otypic \ Structural neuroimaging supports the validity of phenotypic
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" j | Predominant phenotypes (Dysexecutive, Language, Visuospatial).
) Clml_cal trajectory modeling: . ( T ) 30 AR *These findings support a phenotype-informed framework for studying
. lr_allrr]mzirmmiIrﬁeecrlcrgotie;c(il_rl\grl:/cll)omth e \ g ” ’ § ° and caring for amyloid-positive MCI, in which the neuropsychological
| b d to estimat e I eesaan Do 258 <y | Ly i profile, rate of clinical and cognitive decline, and cortical atrophy pattern
fOp?S were used 1o estimate 01 e o s e T ) ~d | : 3 each provide complementary information about disease expression.
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:\:J?ecizl(;igwncslu:nec? fg}i:;ggefoxr time ) ' i T NN R R | E— S *Future work should _examing vyhether pheno'type at thg MCI stage predicts
baseline CDR-SB. — g — Erpu — L I downstream conversion to distinct Alzheimer's dementia subtypes (e.g.,
o e e = 200 Baseline MoCA by phenotype MoCA tajectories — allphenotypes MoCA — Ammestc vs No predominant PCA, IVPPA, Dysexecutive Syndromes). Outcomes should extend beyond
+ The same LMM approach was the memory-centric CDR-SB and MoCA screening tools.
used to estimate longitudinal ) 3, g
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defined ROls. One-way ANOVAs tested group differences across the
neuropsychological phenotypes, with post-hoc pairwise comparisons (Tukey
HSD) and a false discovery rate correction (q < .05).

Baseline pure Amnestic or Multidomain phenotypes decline more quickly over
time functionally (CDR-SB) and cognitively (MoCA) compared to Non-Amnestic
or No-predominant phenotypes
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