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Gleason scoring is the gold standard for assessing aggressiveness of prostate cancer.  It is well known that 
Gleason scoring suffers from high inter- and intra-observer variability with over 40% discordance between 
general and sub-specialty pathologists. A universal and standardized Gleason Scoring platform trained by 
GU pathologists is needed for better patient care and clinical research.

Materials and Methods

PathomIQ Inc’s AI-based Gleason scoring/grading software was used for this study.
• Software trained using annotations from GU pathologists to identify various morphologies, including 

cancer of all Gleason patterns (GP3, GP4 and GP5), HGPIN, perineural invasion (PNI), vessels and 
lymphocytes, etc. 

• The algorithm is deep learning based and comprises multiple Deep Convolutional Neural Networks that 
are a combination of classification and segmentation networks. 

• The software automatically annotates entire whole slide images (WSI) into the various cancer and benign 
pattern groups, and further provides summary statistics of Gleason score, quantification of cancer area, 
and the percentage of each cancer pattern. (Figure 1) 

• The software also allows pathologists to modify the annotations upon review. 
• The software was separately validated on a set of 200 separate biopsy slides with various cancer grade 

groups to establish concordance with GU pathologists experts in prostate cancer and demonstrated 95% 
agreement (𝜅 = 0.94); Huang et al. 2019.

Three highly-experienced GU pathologists participated in this study.  They independently scored each WSI 
twice - first, manually, and then, taking assistance from the software before finalizing their independent 
score. The three of them then reviewed their results and agreed to a final score for each biopsy. 
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Deep learning enabled Cancer Grading/Scoring software has tremendous potential in improving inter-

observer agreement, and especially in identification of high grade cancer. 

Figure 2 compares the final scores/Grade Groups considered ground truth (i.e., consensus of the three 
pathologists when assisted by the software) with the manual scores/Grade Groups (without using the 
software). We observe that the concordance between each individual manual score with the ground 
truth is 69.6% (𝜅 = 0.59)  and majority of the discordance arises from under-scoring mostly for Grade 
Group 2 and for GP5. Additionally, we also noted that the pure AI-based Gleason scoring/grading has 
96.5% concordance with the ground truth (𝜅 = 0.96).  The manual scoring/grading agreement was 
improved from ~60%  (𝜅 = 0.43) concordance of each independent pathologists, to ~90%  (𝜅 = 0.87 -
0.89) concordance, when scored with software assistance.

Figure 2. Comparing software assisted final Grade Group vs each individual manual grade group to highlight the advantage of software assisted scoring

Figure 1. PathomIQ software architecture


