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Post-radical prostatectomy treatment
• Adjuvant therapy can extend lives
• Not everyone should get adjuvant therapy
• Precision prescription of adjuvant therapy could reduce deaths and 

overtreatment



Standard-of-care: Nomograms
• Require a pathologist 
• Vulnerable to intra- and inter-

reviewer variability
• Do not provide perfect 

stratification



Companion diagnostics
• Molecular tests of tissue
• Tissue-destructive, no retesting

• Expensive ($4000)
• Not widely available



Quantitative histomorphometry
• Digitized H&E specimens
• Sub-visual features
• Useful for
• Prostate BCR prognosis, grading
• Prostate, breast, lung cancer detection



Histotyping: A computerized visual assay
• Hypothesis: Quantitative features of lumen 

morphology are prognostic of BCR
• Computer analysis of digitized slides
• Use both features known to pathologists 

and those not currently examined
• Compare Histotyping to Decipher 

companion diagnostic test



Dataset
• Radical prostatectomy specimens
• Inclusion criteria: post-surgery PSA testing, no adjuvant therapy
• One slide per patient annotated for tumor region
• N=381 patients split into:
• n=214 training set from University of Pennsylvania, University Hospitals
• n=167 validation set from University of Pennsylvania, Mount Sinai



Histotyping model construction

Feature extraction Cox regression

Risk score
Feature 1
Feature 2
Feature 3
Feature 4

Patient X

Stability filtering

Site 1 Site 2

Site 3 Site 4

Include Gleason grade and PSA for Histotyping+ Histotyping score



Features used in Histotyping
• 5 features of lumen shape,1 feature of lumen arrangement
• Prevalence of disk-shaped lumen associated with worse outcomes

Low lumen circularity High lumen circularity



Results: Histotyping vs. Decipher
Histotyping (c-index = 0.68) Decipher (c-index = 0.70)
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Results: Histotyping vs. Decipher
Histotyping (c-index = 0.68)
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Results: Histotyping+ vs. Decipher
Histotyping+ (c-index = 0.75)
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Conclusions
• Histotyping was prognostic of BCR
• Performance similar to Decipher
• Computer analysis of morphology could supplement existing 

prognostic tools
• Future work: Predictive of treatment response, metastasis outcome
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