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Disclosures 

ÅNIH R01CA1365235-01 ñSoftware to allow for 

multimode, multiscale fused data for pathology and 

radiologyò 

Åñ Histology based computer assisted diagnostics 

(HistoCAD) for automated grading of prostate cancerò. 

Sponsored Research Agreement and licensed software 

to  Bioimagene, closed 4/1/11 
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Letôs Start withéé.  
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ñPersonalized Medicineò é.a 

maximized value proposition for 

patients 

Form 1: 
Targeted Therapies Directed at Genetic 

Variations-Pharmacogenomics 

Form 2: 
Cellular Engineering and Vaccine Therapy 

Form 3: 
Multivariable Predictive Modeling é.Precision Diagnostics 
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    Genomewide RNA expression, DNA copy-

number and sequence analyses, and 

microRNA and proteomic profiling ð have the 

potential to allow individualized selection of 

treatment as determined by the characteristics 

of the patient and the tumor. 

Personalized Medicine Form 1 

Pharmacogenomics:  
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EGFR Mutations and Response to TK Inhibitors 

ÅMutations in the tyrosine kinase domain of EGFR 
result in ligand independent gene activation 

ïDeletion of a conserved sequence  
in exon 19 of EGFR 

ïPoint mutation in exon 21 of EGFR (L858R) 

 

ÅThe nonrandomized European study by Rosellet al. 
shows the feasibility of large-scale screening for 
EGFR mutations in patients with advanced nonïsmall-
cell lung cancer for selection for erlotinib therapy. 
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Å In the study by Mok et al., patients of East Asian origin with 
adenocarcinoma who had little or no exposure to tobacco 
smoke were treated with either gefitinib or standard double 
chemotherapy. Responses to the tyrosine kinase inhibitor were 
almost entirely limited to the mutation-positive group, whereas 
mutation-negative patients benefited from chemotherapy. 

 

ÅMany confounders 

ïRole of copy number 

ïNot all mutations with same effect 

ïActivating mutations in KRAS confer resistance 

ïResponse vs. survival 
 

 

 

 

 

EGFR Mutations and Response to TK Inhibitors 
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ÅUsing autologous cells as a target for cellular 

engineering and reconstitution of patient with 

these modified cells for a desired specific 

therapeutic effect. 

ÅñIt doesnôt get more personal  than using your 

own cells to cure your diseaseò 

Cellular and Vaccine Engineering: 

Personalized Medicine Form 2 
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Personalized Rx for HIV 

Å1% of Caucasians are resistant to HIV infection 

ÅMutation in CCR5 which encodes receptor on 

CD4 T cells needed for HIV to infect these cells 

ÅZinc finger targeting endonucleases to the 

CCR5 gene with a yield of CCR5-ve cells that 

are resistant to HIV infection 

ÅClinical trials underway 

Carl June et al , U of Pa and Sangamo Bioscience 
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Precision Diagnostics 
( personalized medicine for labs) 

ÅPredictive modeling supporting either 

prognostics or therapeutics 

ÅSeeks to predict an individual patientôs 

outcome or response to a given therapy 

ÅBeyond population statistics 

ÅRelies on ñbig dataò 
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Data Streams 

ÅHigh Throughput Molecular Data..òOmicsò 

ÅQuantitative Clinical RecordéòSynopticsò 

ÅQuantitative Image Analysisé. 

ïòHistoCADò 

ïñRad CADò 

ïñEndoCADò 

ïñAny Image CADò 
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Developments in microscope-based pathology 

1700ôs   Microscopy 

 

1850ôs  Hematoxylin + 

  Cell theory of disease and cancer (Virchow) 

 

1870ôs  Eosin 

 

1890ôs  Formaldehyde 

 

1940ôs  Immunohistochemistry (direct fluorescence) 

 

1970ôs  In-situ hybridization (radioactive DNA) 

 

1990ôs  The computer 

R Levenson Futurescape CAP presentation CRI inc 
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The Digital Transformation of Glass-HIMA  

 

Histo 

IMage 

Analysis 

 
 
 

One Element of Precision Diagnostics 
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ñThe Workò 

ÅBuilding HIMA technology  

ÅBuilding HIMA professional teams 

ÅBuilding HIMA Culture  
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Building HIMA Technology 

ÅBuilding ROI capture tools  

ÅBuilding feature capture tools 

ÅBuilding feature analysis and predictive 

modeling tools 
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Building HIMA Technology 

ÅBuilding ROI capture tools  

ÅBuilding feature capture tools 

ÅBuilding feature analysis and predictive 

modeling tools 
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Gleason Grading Identifies 

Five Primary Hisopathological 

Patterns of Gland Growth 

( Micron Resolution Imaging)  

A Challenge 

Identifying Significant  

Prostate Cancer 
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Pattern 3       vs.    Pattern 4/5 
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Gleason  

Sum >7 

Gleason  

Sum 6 

Gleason Sum is Strong Predictor of Clinical Progression 

Pinto et al. Urol Int 

 7:202-208, 2006 



John E. Tomaszewski, MD 

Can CAD be Used to Find Gleason  

Pattern 4 CAP ? 

Find the Neoplastic Glands 

A predicate structure: 

Computer Assisted 

Gland Segmentation 

Focused on interior 

gland lumens and 

centroid of each gland 
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Figure 2: Results of the automatic 

segmentation algorithm (blue contours ï 

lumen boundary, black contours -- inner 

boundary of the nuclei of the epithelial cells 

surrounding the gland). Shown from left to 

right are example images of benign 

epithelium, intermediate-, and high grade 

cancer. 

Segmenting Glands 
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Classification of Individual Glands 

ÅLeverages two features 

ïGland size , malignant glands are ñmicroaciniò 

ïThe tendency for proximate glands to share the 

same class 

ïThis spatial dependency is  modeled using a 

Markov prior 

ÅDescribes the local inter-site dependencies of a random 

process 

ÅñCancer is clonalò 

Monaco J et al. Medical Image Analysis 14:617, 2010 
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Region finding in whole mount 

Monaco J., et al, 

ñDetection of 

prostate cancer 

from whole-mount  

histology images 

using Markov 

random fieldsò, 

MICCAI, NY, 2008 

Automated region growing gland segmentation algorithm 
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Overview of CaP Detection Algorithm 

Gland 

Segmentation 

Gland 

Classification 

Markov Random 

Field  Iteration 

Monaco J et al. Medical Image Analysis 14:617, 2010 


