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Developmenisinrmicroscopbased 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 0s Thecomputer
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Use cases Digital-Pathology

Broad concept with significant implications

BAutomated segmentation and cellular quantitation
Ki67 and PHH3 counting in Pulmonary neuroendocrine lesions
Ki67 in ER+ breast carcinoma

BCell counting

Carcinoma survival & Immune based therapeutic trials
1 Quantitating lymphoid subsets in tissue compartments

BTransplant Histopathology

Humoral Immune rejectio® co-localization and quantitation of C4d
In CD34+ vessels in FFPE

BPre-Clinical models Islet cell transplantatidn
Quantitate nonimmune mediated allograft rejection
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Spectral Data Acqwsmon

@ Take images at different wavelengths with
a CCD

BAssemble the data |

I N memory

Intensities at each wavelength =
a spectrum at every pixel
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Neuroendocrinetumors lung

- Proliferation part of subtype definition
- Ki67 labeling index
. Mitoses counting (visual vs PHH3)
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Kie7 NManuaVs Machine counts

Mean total cell Mean cell Mean Ki67 LI  Mean Ki67 LI  Correlation ce
number number/HPF % % efficient (Image
(Range) (Range) (Range) (Range) analysis v/s
Image analysis Image analysis Image Analysis Manual count  Manual count)
Typical 4227 705 0.22 0.27 0.922
Carcinoids (25635466) (326:997) (0.001.71) (0.001.55)
Atypical 32776267 752 0.85 2.14 0.97
Carcinoids (4512) (391-1232) (0.003.01) (0.004.05)
LCNECs 2091-5893 630 23.04 35.97 0.77
(3777) (1931067 (1.2861.27) (5.6071.35)
Small Cell 4510 751 31.22 35.60 0.92
Carcinomas (41164905) (4891008) (23.2839.16) (33.0538.15)
Combined 4181 697 20.12 31.71 0.88
Neuroendocrine  (35545101) (4651016) (8.5653.12) (21.2046.60)
Carcinomas




PHH3 ManuaVvs Machine counts

MI by PHH3 stain (Image MI by PHH3 stain
Analysis) ((YELUED)
Typical Carcinoids 3 2
(2-8) (0-6)
Atypical Carcinoids 9 10
(1-26) (0-36)
LCNECs 78 161
(16-167) (28-377)
Small Cell 27 28
Carcinomas (20-33) (8-48)
Combined Neuroendocrine 98 180
Carcinomas (62-144) (58-258)
(LCNECs + Small Cell Carcinomas)




Weigelt and Reis-Filho Breast Cancer Research 2010, 12(Suppl 4):55 O
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SECTION INTRODUCTION

Molecular profiling currently offers no
more than tumour morphology and basic
immunohistochemistry

Britta Weigelt' and Jorge S Reis-Filho*

Introduction proponents of this technology to compare histoj
The management of breast cancer patients is still guided with some rituals practiced by ancient tribes

based on a constellation of clinicopathological features, some experts in the field predicted back in
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IbRIS: Comparing-against Oncotype DX »

B Good outcome
@ Intermediate outcome

V¥ Poor outcome
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A. C.

ular Density

and Johnston, D. A.

Anal Quant Cytol Histol 23, 2911 299 (Aug 2001).
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Vascular Density

Channel for DAB stain

Binary image via
thresholding

Final segmentation
result

Segmented area
Total area

Vascular density =




Multl-Parametric Hbris classifier

: M ulti-pal’ametriC B - ¢ E (] cp34 [ Combined
classifier yields .
Improved AUC |

I
I
values ]
Q 06 l
. Lower standard = N
deviations suggest
more stable ROC ™

Cu rveS Good vs. Poor Good vs. Intermed. Intermed. vs. Poor
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ClinicalWorkflow for Breast Cancel

Oncotype DX molecular assay (Genomic Health, Inc.)
B For early stage, ER+ patients
B Recurrence Score (RS) betweerl00

B Predicts:
Likelihood for 10year distant recurrence
Expected benefit from adjuvant chemotherapy

Proliferation HER2 Estrogen
Ki67 GRB7 ER
STK1S HERZ PGR
Survivin BCLZ
CCNB1 (cyclin B1) SCUBE2
MYBL2 GSTM1
‘ Reference
< coes ACTB (f-actin)
Invasion
GAPDH
MMPI11 (stromelysin 3) RPLPO
CTSL2 (cathepsin L2) GUS
TFRC

Paik et al., A Multigene Assay to Predict Recurrence of Tamoxifen-Treated, Node-Negative Breast Cancer. N Engl J Med 2004 351: 2817-2826



Breast-.carcinoma: Kio7/ER double
stain



