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APersonalized Med

__maximized value proposition for

patients

Form 1.
Targeted Therapies Directed at Genetic
Variations-Pharmacogenomics

Form 2:
Cellular Engineering and Vaccine Therapy

Form 3:
Mul ti1 vari abl e Pr @mcdison Diagn®stidd o «
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Personalized Medicine Form 1

Pharmacogenomics:

Genomewide RNA expression, DNA copy-
number and sequence analyses, and
microRNA and proteomic profiling 0 have the
potential to allow individualized selection of
treatment as determined by the characteristics
of the patient and the tumor.
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The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Personalized Medicine and Inhibition of EGFR Signaling
in Lung Cancer

Adi F. Gazdar, M.D.
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EGFR Mutations and Response to TK Inhibitors

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

I Deletion of a conserved sequence
In exon 19 of EGFR

I Point mutation in exon 21 of EGFR (L858R)

A The nonrandomized European study by Rosellet al.
shows the feasibility of large-scale screening for
EGFR mutations in patients with advanced noni small-
cell lung cancer for selection for erlotinib therapy.

)
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EGFR Mutations and Response to TK Inhibitors

A 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.

A Many confounders
I Role of copy nhumber
I Not all mutations with same effect
I Activating mutations in KRAS confer resistance
I Response vs. survival
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Personalized Medicine Form 2

Cellular and Vaccine Engineering:

A Using autologous cells as a target for cellular
engineering and reconstitution of patient with
these modified cells for a desired specific
therapeutic effect.

Afilt doesndét get more pe
own cells to cure your
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Personalized Rx for HIV
Carl June et al , U of Pa and Sangamo Bioscience

A 1% of Caucasians are resistant to HIV infection

A Mutation in CCR5 which encodes receptor on
CD4 T cells needed for HIV to infect these cells

A Zinc finger targeting endonucleases to the
CCR5 gene with a yield of CCR5-ve cells that
are resistant to HIV infection

A Clinical trials underway
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Precision Diagnostics
( personalized medicine for labs)

A Predictive modeling supporting either
prognostics or therapeutics

ASeeks to predict an
outcome or response to a given therapy

A Beyond population statistics
ARel ies on fibig dat a
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Data Streams
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Developments in microscope-based pathology

1700 0s Microscopy

1850 0s Hematoxylin +
Cell theory of disease and cancer (Virchow)

187 00s Eosin

1890 060s Formaldehyde

1 940 0 s Immunohistochemistry (direct fluorescence)
1 97 0 0 s In-situ hybridization (radioactive DNA)

1990 06s Thecomputer
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The Digital Transformation of GlassHIMA

Histo
IMage
Analysis

One Element of Precision Diaghostics
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Building HIMA Technology

A Building ROI capture tools
A Building feature capture tools

A Building feature analysis and predictive
modeling tools
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Building HIMA Technology

A Building ROI capture tools

John E. Tomaszewski, MD



A Challenge
ldentifying Significant
Prostate Cancer

Gleason Grading Identifies
Five Primary Hisopathological
Patterns of Gland Growth

( Micron Resolution Imaging)
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VS.

Pattern 3
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Gleason Sum is Strong Predictoof Clinica
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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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Segmenting Glands

Figure 2: Results of the automatic
segmentation algorithm (blue contours T
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.
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Classification of Individual Glands
A Leverages two features

IGIl and si ze |, mal i gnant
I The tendency for proximate glands to share the
same class

I This spatial dependency is modeled using a
Markov prior

ADescribes the local intesite dependencies of a random
process

AiCancer is clonal 0o

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

Automated region growing gland segmentation algorithm

Monaco J., et al,
ADet ecti on
prostate cancer
from whole-mount
histology images
using Markov . .
random fields go’undaw Aggregation Markov Random Field lteration

MICCAI, NY, 2008
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Gland
Segmentation

Gland
Classification

Markov Random
Field Iteration

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