Quantification of Fibrotic Changes in Hematoxylin and Eosin-stained Wistar Rat Liver Sections Using Deep Learning
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Objectives Model Validation
e Algorithm was tested on 10 WSI of H&E stained liver sections.
e Quantification results on 100 WSI of H&E stained liver sections were also compared with estimates from serial PSR

stained sections
e Estimates on PSR stained sections were obtained using the algorithm proposed in Ramot et al, 2021.

To develop a Deep Learning (DL) algorithm for automated quantification of fibrotic changes in Whole Slide Images (WSlI)
of Hematoxylin and Eosin (H&E) stained sections from Wistar rat liver.

Introduction
Fibrosis is usually linked to chronic liver parenchymal injury and is considered irreversible. Perpetuation of the fibrotic =PI

reaction can lead to end-stage liver disease, cirrhosis, and hepatocellular carcinoma, with a worldwide increase in inci-
dence. Disease models in rodents are utilized to assess efficacy of test compounds being investigated to treat liver fibro-
sis. Collagen specific histochemical stains such as Masson's Trichrome (MT) or Picrosirius Red (PSR) are commonly used

e The algorithm showed a recall of 97.35% and precision of 90.78% in comparison with pathologist annotations.
e The fibrosis quantification results of the current algorithm on H&E stained sections strongly correlated (Pearson correla-

tion coefﬂuent = 0.9237) with flbrotlc reglon quantlflcatlon in serlal sectlons stained Wlth PSR (Flg 3 and 4)

for assessment of fibrosis in rodents. However, these staining technigues add to the cost and turnaround time. We pro-
vide a DL-based technique for quantification of fibrosis on H&E-stained liver sections of Wistar rats, a staining technique 5. (S SSuctuie i RO AR K. Tl e s -f: % : "
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Fig. 3: Fibrosis detection in H&E stained liver WSI in comparison with PSR stained WSI
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Conclusion

The proposed algorithm provides a sensitive and precise method for detecting and quantifying fibrotic alterations in H&E
stained sections of Wistar rat liver.
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Fig. 1- Proposed algorithm pipeline Pearson correlation coefficient (r) = 0.9237 o
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Training data generation ’ -
e 3000 tiles of size 512x512 were extracted from 27 H&E stained WSI at 20x magnification ’ ¢ ™ >
e Using serial sections stained with PSR, an expert pathologist annotated fibrosis regions in the corresponding sections cfg *ee® ’
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Fig. 4. Correlation of fibrosis quantification in H&E and PSR stained serial sections of liver
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‘ ‘ Impact Statement and Way Forward
1. The proposed technigue eliminates the requirement for special histochemical stains like PSR for fibrosis quantification in
’ WSI of Wistar rat liver.
2. This method has the potential of routine application in nonclinical efficacy and toxicity studies.

1S NHISIIUI I TS UL L S - Future works include validating the algorithm on larger data sets from multiple sources.

Model development
. . . . . e . References
e Customized U-Net with Efficient-Net BO model was trained to identify fibrosis area

e 2100 tiles were used to train the model and the remaining 900 tiles were used for validation.
e The model achieved a F1-score of 91% on the validation set.
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