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Why Quantitative Pathology? 

ÁPathology will always play a central role in the diagnosis / treatment of 
patients with solid tumor cancers. 

 

ÁThe interpretation of histology today is predominantly done visually 

 

ÁCurrent targeted therapies still missing their mark in terms of response 
rates. 
 
Why donôt patients who are classified as responders via companion Dx 
tests still not respond? 

ÁIs it the biology? 

ÁThe test? 

ÁThe drug? 
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The Explosion of Biomedical Image Data, Quality and Content 
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Turning Images into Knowledge: the Bottleneck 
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Human Visual Interpretation is limited 

Early 20th century, Univ. of California 

ÁSubjective and error-prone 

ÁNot quantitative, weak statistical basis 

ÁDoes not leverage the information contained in  

tissue in a detailed, systematic manner.  

ÁResults in coarse interpretation standards /  

arbitrary thresholds 

ÁCostly and tedious in the context of  

a shortage of pathologists (or radiologists) 

ÁHigh inter- and intra-observer variability 

ÁQuality and safety issues  
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Consequence: Sub-optimal Patient Stratification 

ÁThe Dako Her2Neu test is a great sample for the promise of companion diagnostics. 

ÁAt the same it is highly limited in terms of accuracy due to the coarse interpretation 

standard (defined for visual inspection) and the high inter- and intraobserver variability. 

 insufficient patient stratification 

 

 

ÁEffective companion diagnostics / patient stratification affect the life cycle of a drug 

and the underlying business model on several and in multiplicating ways. 

 

 

 

 



Slide - 7 

Problems with current Her2 tests 
From The New York Times: Unclear Tests for New Drug 

ÁHER2 tests can give false-

positives up to 20 percent of 

the time, wrongly telling 

women they need the drug 

when they do not.  

 

Á5 to 10 percent of the time 

the tests can falsely tell a 

woman that she should not 

take the drug, when she 

should. 
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3+ 2+ 1+ 0 

New Methods: Quantitative Pathology 

Automate existing Scores 

Based on large 

number of detailed 

measurements  

cell-by-cell.  

 

Reproducible 

Retraceable 
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PSA 

Gleason 

Her2 

Ki67 

ER 

PR 

Etc. 

Analysis of digital 

tissue images 

Measurements 

Readouts 

Diagnostic 

Biomarkers 

Data Correlation 

 

 
Validation 

New Methods: Quantitative Pathology 

Develop new Tissue-based Biomarkers / Diagnostics  

tumor regions, tumor cell gating. 

celll-by-cell: tumor and non-tumor cells 

celll-by-cell: Sub celluar compartments 

advanced assays, multiplexing, H&E   

 

tumor structure, tumor morphology  

tumor heterogeneity 

morphology, structure and biomarker 

expression per cell and per cell compartment. 

colocalization 

correlate readouts vs.  

patient outcome, therapy response, 

patient profile, all types of omics-data 

Identify set of measurements with  

highest differential-diagnostic power.  

 

diagnostic, prognostic, predictive 

higher specificity and higher sensitivity 

better patient stratification 
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The Definiens Cognition Network Technology 

+ 

Human Mind 

Cognitive 

Context 

Computer 

Based 

Methods 

Definiens 

Cognition Network 

Technology 

image and  

data analysis 

Deeper  

Insights 

Faster 

Results 

Better  

Decisions 
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A wide variety of decisive morphological and 

relational parameters are accessible and 

can be exported. 

 

Definiens Cognition Network Technology: making Context accessible 

glomerulus 

tuft 

microstructure 
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in pathology: 

in radiology:  

In high-content imaging/ 

cell-based studies: 

Ásolves the detection/segmentation problem  

Áworks despite phenotypic and imaging/staining/intensity variation 

The Definiens Cognition Network Technology 
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The Definiens Cognition Network Technology 

  

ÁMore than 2000 automated image analysis applications deployed to date  

Á90 % not solvable by conventional image analysis. 
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From Images to Clinical Decisions 

 

Ábiomedical  

mechanism 

Ábiomarker 

 

 

Áscoring 

Ágrading 

Ápatient  

stratification 

 

 

 

 

DRUG & DIAGNOSTICS  R&D CLINICAL ROUTINE 
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Accelerating Pre-Clinical Safety Studies 

ÁSafety study requested by regulatory authorities for approval of a drug. 

ÁMitotic index within crypts of mouse jejunum as a predicitive biomarker for cancerogeneity.  

ÁAutomated quantification of  individual crypt units across 16.000 images 

   

 time savings from 18 weeks manual to 4 weeks 

 

 

Image data courtesy Novartis Pharma AG; Pathology / Toxicology EU; E. Persohn 
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Accelerating  Phase 1, Phase 2  Clinical Studies 

Description Scope Turnaround 

Manual (days) 

Turnaround 

Automated (days) 

IF PD Biomarkers in 

Surrogate Tissue: 

Analysis of Skin Biopsies 

2-5 timepoints with 

4-12 readouts 12-28 7-12 

IF PD Biomarkers: 

Analysis of Tumor Biopsies 

2-5 timepoints with 

4-12 readouts 12-28 7-12 

According to: Belinda Cacilla, USCAP 2011 

Clincial Trial use cases for image analysis  

ÁPatient stratification 

ÁEfficacy studies 

 

Time savings: factor 2 - 4 



Slide - 18 

ÁFully automated scoring by Definiens 

validated under CLIA 

ÁIHC stains: Ki67, PR, ER, p53, Her2 

 

 Scalable implementation for > 2000 slides / day  
 and very fast response time;  

 

 

ñThe availability of image analysis tool sets is essential as 

we enter the age of personalized medicine. We now have 

the ability to provide a number of image analysis tools 

across a wide range of technologies to help facilitate 

biomarker assessment in the clinical marketplace.ò  

 

 

 

Ken Bloom, Chief Medical Officer  

Clarient ï PATHSiTE / SCOPE IA 


