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Quantification of interstitial fibrosis and tubular atrophy (IFTA) is critical in the evaluation of
kidney diseases. In this study, our previously developed computational IFTA segmentation
model was tested on an independent dataset of renal biopsy whole slide images (WSI) from
Kidney Precision Medicine Project (KPMP) and compared to visual assessment.

Methods

A computational model for the IFTA segmentation was trained using 48 PAS stained WSIs from
kidney biopsies obtained at three non-KPMP institutions. Twenty-six PAS WSIs from the KPMP
chronic kidney disease (CKD) cohort were used as independent testing dataset. Quality control
(QC) of the KPMP WSIs was performed using HistoQC, a previously developed QC tool for
digital pathology images. Computationally derived percent IFTA scores were calculated using
morphological processing to segment IFTA tissue regions in WSIs. Three KPMP pathologists
independently estimated the percent IFTA on the same KPMP dataset. The pathologists’
estimates and the computationally predicted percent IFTA values were compared pairwise using
Pearson correlation.

Results

Computationally derived IFTA segmentations from select cases are shown in Fig. 1a. The
Pearson correlation showed a high degree of agreement between both pathologists and the
computational model. The pairwise correlations are shown in the confusion matrix in Fig. 1b.

Conclusion

Computational segmentation of IFTA has the potential to add enhanced reproducibility,
precision, and efficiency to clinical tasks such as the estimation of percent IFTA.
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