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    Abstract
A large and rapidly growing number of studies on autism spectrum disorder (ASD) have used resting-state fMRI to identify various alterations of functional connectivity (FC), with the hope of identifying clinically useful biomarkers or neural mechanisms underlying ASD. However, results have been largely inconsistent across studies, and there is therefore a pressing need to determine the primary factors influencing this lack of replicability. Here, we used resting-state (rs-fMRI) data from the Autism Brain Imaging Data Exchange (ABIDE-I and II) to investigate two factors thought to strongly influence replicability: the use of different denoising methods (i.e., data preprocessing) and data site (which differ in terms of sample, data acquisition parameters, etc.). Using four independently acquired datasets and 31 different denoising strategies, we examined the replicability of patterns of both group-averaged functional connectomes and group-level differences (i.e., ASD vs. control). Within datasets, both group-averages and group-comparisons of functional connectomes were highly consistent (r = 0.92 ±0.06 / r = 0.80±0.09) across different pipelines, with the largest differences across pipelines reflecting whether global signal regression (GSR) was used. However, across datasets, while group-averages were still highly consistent (r = 0.86±0.02), group differences did not replicate, regardless of denoising strategy: indeed, consistency of group differences was so low (r = 0.09±0.05) that differences identified in one dataset had essentially no relationship with those in other datasets. Across-site similarity remained low even when considering the data at the network (as opposed to edge) level. Because there are a number of additional methodological factors that can influence the reliable detection of group differences (e.g., scanner-related differences, subject differences, post-processing analysis, effect sizes of ASD alterations, amount and quality of data), these results cannot completely rule out the existence of replicable resting-state FC differences in ASD. However, they do highlight the importance of examining replicability in future studies of ASD, and, more generally, call for extra caution when describing and interpreting alterations in functional connectivity across groups of individuals.

Footnotes
	
http://fcon_1000.projects.nitrc.org/indi/abide/
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