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Methods - MRI acquisition and analysis details 

Image acquisition 

MRI acquisition was performed at the Westmead Hospital, Sydney, Australia and utilized a 

3.0T GE Signa HDx scanner with an 8-channel head coil (GE Healthcare, Milwaukee, 

Wisconsin). DTI parameters: 70 axial contiguous 2.5mm slices; 1.72mmx1.72mm resolution; 

128x128 matrix; TR=17000ms; TE=95ms; Frequency direction=R/L; 42 diffusion 

orientations; b-value=1250. 

Tract-based spatial statistical analysis of DTI data 

DTI data was preprocessed and analyzed using the Oxford Centre for Functional MRI of the 

Brain (FMRIB) Diffusion Toolbox and Tract-Based Spatial Statistical analysis (TBSS) 

software tools as part of the FMRIB Software Library release 4.1.3 

(http://www.fmrib.ox.ac.uk/fsl)1-4.  

The raw DTI data for each participant were first corrected for head movement and eddy 

current distortions. A binary brain mask was generated using the baseline non-diffusion 

weighted (b=0) image. Diffusion tensor models were then fitted independently for each voxel 

within the brain mask and images of fractional anisotropy (FA) were generated for each 

participant.  

FA images from each participant were then aligned to the FMRIB58_FA template and 

transformed into Montreal Neurological Institute 152 1mm3 standard space using the 

nonlinear registration tool FNIRT. Next, an average FA image was generated and thinned to 
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create a white matter skeleton representing the centers of all white matter tracts common to 

all participants. This FA skeleton was then thresholded to FA ≥0.2 to include the major white 

matter pathways but avoid peripheral tracts that are more vulnerable to interparticipant 

variability and/or partial volume effects with grey matter. Each participant’s aligned FA 

image was then projected onto the mean FA skeleton by assigning each skeleton voxel by the 

maximum FA value found in a direction perpendicular to the tract. This accounts for any 

residual registration misalignments and variability in exact tract location between 

participants. The JHU ICBM-DTI-81 white matter labels atlas was used to identify parts of 

the tract skeleton corresponding to the cingulate portion of the cingulum bundle and the stria 

terminalis5. The mean FA for each tract was used for creating the biomarker. 

Results - Cross validation analysis for the pooled (test and replication) MDD cohort: 

One thousand random samples were run to provide a distribution and confidence interval of 

replication accuracy. The remission rates were lower in the replication cohort (χ2= 8.02; 

p=0.005): 46% (34/74) of the MDD participants from the test cohort achieved remission, 

while 24% (20/83) of the MDD participants from the replication cohort achieved remission. 

To remove any bias of this high proportion of non-remitters in the replication cohort on the 

predictive value accuracy in this cohort, this cross-validation procedure on MDD participants 

pooled across the test and replication cohorts was performed. One thousand random groups 

with 100 MDD participants randomly chosen from the pooled cohorts each time in each 

group were analyzed for predictive value using the threshold value of RST-CB = 1.0. This 

provided a distribution and confidence interval of the replication accuracy.  

The mean specificity from this analysis was 86.9 ± 7.7% (10% centile: 75.0%; 90% centile: 

95.2%) and was found to match that obtained from the entire pooled cohort. The actual 
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accuracy in identifying non-remitters for the pooled groups was 85.7% (30/35) against an 

overall remission rate of 34.4% (54/157) with an overall selection of 29.1% of non-remitters 

and 9.3% of remitters selected using the threshold of RST-CB >1.0 (χ2= 8.07; p=0.004; odds 

ratio, 4.0; 95%CI, 1.5-11.1). 
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