Bayesian Analysis of the TransPhoM-DS Clinical Trial
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INTRODUCTION RESULTS

Down syndrome (DS) is the most common genetic cause of intellectual disability and
is associated with persistent language and cognitive difficulties, as well as elevated
risk for Alzheimer’s disease-related neuropathology in adulthood (Hart et al., 2017,
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18 treatment sessions over 6 weeks (3 sessions/ Figure 3. CONSORT flow diagram and analytic
week). Study assessments were performed at samples. Flow of participants from screening through
Figure 1. Bayesian analysis of resting-state functional connectivity (rsFC). Fisher z-transformed rsFC was baseline, short-term follow-up (within approximately 1. randomization, study completion, and inclusion in the
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average rsFC across prespecified cortical regions, including language-related ROIs. No finding remained longitudinally; resting-state fMRI was optional. Open-  datasets were not available or analyzable after
L significant after correction for multiple comparisons label treatment was available per protocol but is not ~ preprocessing/quality-control procedures.
Image Acquisition g ' included in the present report.
MRI data were acquired on a 3T scanner with multichannel receiver coils using
Martinos Center protocols. When feasible, participants completed high-resolution 3D Exploratory rs-fMRI analyses did not identify significant treatment effects after correction for multiple comparisons across prespecified regions of interest. At the network level, no robust treatment effects were observed for the
T1-weighted MPRAGE and resting-state fMRI. Prespecified rs-fMRI networks and Default Mode Network, Salience Network, or Central Executive Network (all uncorrected p-values > .81; posterior P[NIR > Sham] ranged from 0.44 to 0.59). Regional analyses showed modest positive active-treatment effects in
regions were defined using the Glasser360 atlas and Yeo7 network framework, the angular gyrus (NIR - Sham = 0.118; P[NIR > Sham] = 0.94; uncorrected p =.106) and mid-temporal region (NIR - Sham = 0.099; P[NIR > Sham] = 0.91; uncorrected p =.163), but these effects were not statistically significant.
including language-related cortical regions and canonical Default Mode, Salience, and The only nominal uncorrected regional finding was in the frontal eye fields, where the effect was negative (NIR - Sham =-0.386; P[NIR > Sham] = 0.011; uncorrected p =.023), indicating lower functional connectivity in the active-
Central Executive network nodes (Glasser et al., 2016; Yeo et al., 2011). treatment group relative to sham; this effect did not survive Bonferroni correction (corrected p =.362). Given the very small imaging subsample and exploratory nature of these analyses, rs-fMRI findings should be interpreted

cautiously and considered hypothesis-generating.

Preprocessing

rs-fMRI data were preprocessed with longitudinal fMRIPrep v24 and postprocessed in
XCP-D using a 36-parameter denoising strategy (Esteban et al., 2019; Mehta et al., |NCLUS|ON CR'TERIA DISCUSSION & CONCLUSION
2024). Scans were excluded if >50% of BOLD volumes had framewise displacement
>0.5 mm. One participant was excluded because incomplete T1 acquisition
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other study procedures. (Lott & Head, 2019).
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