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Benefits of Entire-Slide Processing

Automated: No more hunting around, looking through a
microscope, trying to find representative image fields to capture.
This time consuming and labor intensive step is replaced with a fast,
automated scan of the entire slide.

High Throughput: New slides are being scanned while viewing
and analyzing previously scanned slides. Enables all workflow
steps to be done in parallel.

Extremely Fast Viewing: Digital images are stored as a single file
with rapid access to any image location at any magnification.
Images are very large: 15mm x 15mm = 2.7Gbytes (20X objective).

Batch mode analysis:  Client/Server software maintains a job
queue, with multiple clients for faster processing.

In-Context Review: Analysis results are reviewed and evaluated
within the context of the entire slide. A pseudo-color markup image
provides a visual representation of how the algorithm performed.
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Benefits of Entire-Slide Processing

Repeatable: Analysis can be repeated for any digital slide and
results compared in just a few minutes. Entire studies can be
recalculated with the push of a button.

Calibration: Each digital slide is automatically calibrated in exactly
the same manner, to correct for illumination, white balance, and
camera gain. This simplifies downstream processing and provides
for uniformity of analysis results.

Export of Results: Quantitative results for single slides, as well as
for sets of slides, can be exported into a single data file, for further
interpretation with popular tools like Excel.

Simplified Data Management. No more file folders full of
snapshots, each with their own set of analysis results that have to
be collated and combined into a single result set.
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Aperio Algorithms

Positive Pixel Count

- Quantifies positive staining by area using HSI color
- Free download with ImageScope viewer

Color Deconvolution

- Stain separation and quantification by area
- Double Labeling
- Colocalization — useful also for nuclear/cytoplasmic ratio

IHC Nuclear

- Counts and classifies nuclei according to positive stain
- Applications include ER, PR, Ki67, P53, and others

IHC Membrane

- Counts and classifies cells according to membrane stain
- Intended primarily for Her2 scoring

Third Party Applications
- SDK for C programming
- Image Pro Interface
- Matlab Support
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Region Annotation
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Analysis Results
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Zoom In to View Detalls

- Zoom out to draw regions

- Analysis performed at full
resolution

- Zoom In to view analysis detalls

- Results are viewable within the
context of entire image




Export Analysis Results



Color Segmentation

- Conventional Color Segmentation

- Pixel has a single color (HSI, RGB)

- Problem : Stains combine to shift actual colors — for example,
darker-blue counter stain can mask lighter-brown positive
stain. Red and Brown hard to distinguish.

- Color Deconvolution
- Each pixel has a combination of up to three colors.

- Colors of stains are easily calibrated, no guess work.
Contribution of each stain is independently calculated

- Applications include single marker quantification, co-
localization and double labeling.




Color Deconvolution

- Three stains combine
In original image

- Stains are accurately
separated

« Contribution of each

stain can be measured Original Image Crystal Green

iIndependently

Fast Red DAB
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Color Deconvolution
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DAB Component

Analysis Markup Image

Score Percent (%) Intensity
1+ 53.5 203.0
2+ 7.3 142.1
3+ 10.0 70.4
Total 70.8 178.0
Area (mm ?) 0.193882




Double Labeling
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Double Labeled TMA

Hematoxylin

Marker A: Fast Red

Marker | Color Percent
Area
A Red 10.1
B Green 50.8
A+B | Yellow 39.1

Marker B: DAB

Mark-up Image




Double Labeling

Double Labeled TMA
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Marker B (Green) is nuclear
Both markers (Yellow) occur in cytoplasm




Cytoplasmic Analysis (by area)

Hematoxylin (Nuclear)

Original Image

Contains both nuclear and
cytoplasmic staining
combined
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Analysis Markup Image

Nuclear (Cyan)

Cytoplasm (Green)
Area = 47.6%
Intensity = 152.4

DAB (Nuclear + Cytoplasm)




IHC Nuclear
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Applications: ER, PR, P53, Ki67
Nuclear classification according to

positive stain intensity

Color deconvolution method used
Can be calibrated for different stains

Analysis Output

Intensity Score 2

Percent Positive Nuclei 52.46
Positive Intensity 158.98
(3+) Percent Nuclei — RED 11.64
(2+) Percent Nuclei — ORANGE 12.95
(1+) Percent Nuclei — YELLOW 27.87
(0+) Percent Nuclei — BLUE 47.54




IHC Membrane

- Main application: Her2 Score
- Cells classified according to
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- Membrane completeness
- Staining intensity

Analysis Output

Her2 Score 2
Membrane Intensity 173.0
(3+) Percent Cells — RED 0.67

(2+) Percent Cells — ORANGE 12.97

(1+) Percent Cells — YELLOW 85.27

(0O+) Percent Cells — BLUE 1.08




Other Applications

Fatty Vacuoles in Liver

H&E Nuclear Counting

Blood Vessels
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Entire-Slide Scanning and Analysis
of Pathology Slides

Questions/Comments
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