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Why Quantitative Pathology?

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

AThe interpretation of histology today is predominantly done visually

A\ Current targeted therapies still missing their mark in terms of response
rates.

Why dondot patients who are classifiedc
tests still not respond?

A Is it the biology?
A The test?
A The drug?
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The Explosion of Biomedical Image Data, Quality and Content
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Turning Images into Knowledge: the Bottleneck

Image data, quality and DIAGNOSTIC
analysis demand are growing
exponentially
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Human Visual Interpretation is limited

/A Subjective and error-prone
A\ Not quantitative, weak statistical basis

A\ Does not leverage the information contained in

tissue in a detailed, systematic manner.

A\ Results in coarse interpretation standards /

arbitrary thresholds

/A Costly and tedious in the context of

Early 20th century, Univ. of California

a shortage of pathologists (or radiologists)
AHigh inter- and intra-observer variability

A\ Quality and safety issues
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Consequence: Sub-optimal Patient Stratification

/A The Dako Her2Neu test is a great sample for the promise of companion diagnostics.

A At 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

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

and the underlying business model on several and in multiplicating ways.
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Problems with current Her2 tests

From The New York Times: Unclear Tests for New Drug
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positives up to 20 percent of O~ (8 o rmono i vt T T

Fle Edt Vew Favoites Toos Hep | X E<[sewn  [v|gz-aR Gretrdnean 3T @ @

the time, wrongly telling e g5-0 °

HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | TIMES TOPICS | Subscribe to The Times | LogIn | Register Now | TimesPeople
& \'( & Se h AlNYT
waomen th ey n eed th e d ru g SheuiorEimes Research E
WORLD U.S. /REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION  ARTS STYLE TRAVEL JOBS REALESTATE AUTOS |

W h en th ey d O n Ot RESEARCH FTNESS & NUTRITION MONEY &POLICY VEWS HEALTH GUDE
.

Search Health 3,000+ Topics "
| - Well V2

Tara Parker-Pope on Health

Cancer Fight: Unclear Tests for New Drug Taking Basil Beyond Pesto

GINA KOLATA
li

Looki.

Ahead to Open Enrollment

Dr. Linda Griffith was at a conference in Singapore in early January

Ve
1 f h 1 when she felt a lump in her breast, She assumed it was nothing — a [
(0] percent o e time o, A amgway, e had s fo . She s eboning on

Doctors Should Take Sick Days
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Sunday night and the next Tuesday morning was leaving for a WAL Chefs Show Their Kitchen Battle Scars

the tests can falsely tell a e e Eoione | etz
woman that she should not

take the drug, when she
should.

ultrasound and biopsy within hours of @ cernyire

getting off the plane. The news was B Get the Opinion Today E-Mail
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not good: she had cancer. Sign up for the highlights of the day in Opinion, sent

q weekday afternoons.
Sign Up
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Then the complications began. Dr.
Griffith, director of the Center for
Gynepathology Research at M.LT.,

had a test to see whether her tumor had extra copies of a
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protein, HER2, Ifit did, it would respond to a drug, = ftness Tools

BMI Calculator

Herceptin, which blocks the protein and stymies the Whats your scare? »
tumor’s growth.
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New Methods: Quantitative Pathology

Automate existing Scores

Based on large
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New Methods: Quantitative Pathology

Develop new Tissue-based Biomarkers / Diagnostics

tumor regions, tumor cell gating.
Analysis of digital
tissue images

celll-by-cell: tumor and non-tumor cells
celll-by-cell: Sub celluar compartments

advanced assays, multiplexing, H&E

Object Area [um?) Length (um) Width [um) Reundness  Compadtness EllipricFit Circulariy tu m Or StrUCtU re y tu mor mo rp hOIOgy
Measurements : mmwmwow 13‘22 33322 s tumor heterogeneity
Readouts ; fawmwm iw om o ogw s morphology, structure and biomarker
7 408223 28.603 22374 0.568 1572 D762 5377 H
s wwue  m we  wm g om expression per cell and per cell compartment.
o mws i mes ome e om e .
colocalization

correlate readouts vs.
o patient outcome, therapy response,
y patient profile, all types of omics-data

Probabily

Data Correlation | |~

) o ] Identify set of measurements with
D" emimaitmpm e highest differential-diagnostic power.

Validation

PSA

Gleason diagnostic, prognostic, predictive
Her2

Eig higher specificity and higher sensitivity
PR
Etc.

Diagnostic

Biomarkers
better patient stratification




The Definiens Cognition Network Technology

Definiens
Cognition Network
Technology

image and
data analysis

/
Human Mind
Cognitive
Context
o
+
/
Computer
Based
Methods
o
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Definiens Cognition Network Technology: making Context accessible

A wide variety of decisive morphological and
relational parameters are accessible and
glomerulus can be exported.
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The Definiens Cognition Network Technology

A solves the detection/segmentation problem

Aworks despite phenotypic and imaging/staining/intensity variation

in pathology:

in radiology:

In high-content imaging/
cell-based studies:




The Definiens Cognition Network Technology

A More than 2000 automated image analysis applications deployed to date

/A 90 % not solvable by conventional image analysis.



From Images to Clinical Decisions

DRUG & DIAGNOSTICS Ré&D
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Accelerating Pre-Clinical Safety Studies

ASafety study requested by regulatory authorities for approval of a drug.
AMitotic index within crypts of mouse jejunum as a predicitive biomarker for cancerogeneity.

A Automated quantification of individual crypt units across 16.000 images

mm)  (ime savings from 18 weeks manual to 4 weeks

Time Savings using Definiens

Manual / Semiautomated Definiens / Automated

Image data courtesy Novartis Pharma AG; Pathology / Toxicology EU; E. Persohn B Manual | Semiautomated ® Definiens / Automated
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Accelerating Phase 1, Phase 2 Clinical Studies

Clincial Trial use cases for image analysis

A Patient stratification

A\ Efficacy studies
Description Scope Turnaround Turnaround
Manual (days) | Automated (days)

IF PD Biomarkers in
Surrogate Tissue:
Analysis of Skin Biopsies

2-5 timepoints with 12-28 7-12

4-12 readouts

IF PD Biomarkers: 2-5 timepoints with
Analysis of Tumor Biopsies 4-12 readouts 12-28 7-12

According to: Belinda Cacilla, USCAP 2011

> Time savings: factor 2 - 4
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Clarienti PATHSITE / SCOPE IA

A\Fully automated scoring by Definiens

validated under CLIA

A\IHC stains: Ki67, PR, ER, p53, Her2

—)
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Scalable implementation for > 2000 slides / day

and very fast response time;

firhe 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

bi omar ker assessment i n the
..:..
CLARIENT Ken Bloom, Chief Medical Officer
DEF:NIENS

Understanding Images




