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Introduction

Whole slide imaging allows pathologists the ability to make guantitative
measurements with image analysis from a full tissue section, rather than
multiple small images sampled under a microscope. However, this requires a
pathologist to manually outline regions of interest. We evaluated the ability of
new histology pattern recognition software (Genie™) to automate the
identification of specific tissue types in four common toxicologic problems.

—

Histology pattern
recognition

The pathologist trains the computer to find pulmonary smooth muscle in monkey
lung across an entire section using Genie.

Materials and Methods

The Genie histology pattern recognition tool in Aperio Technologies’
Spectrum Plus™ software was “trained” by a pathologist to identify different
types of tissue on slides in four common toxicologic problems. In each case,
5-10 small representative regions were drawn by the pathologist for each
tissue class, and then Genie automatically classified the entire slide.
Subsequent slides were also analyzed using the same trained solution. The
results were reviewed by a toxicologic pathologist for false positive and false
negatives.

Histology pattern recognition process. From the original image in human lung
adenocarcinoma (left), the pathologist draws sample regions of tumor cells, anthracosis, and
stroma (middle), and then Genie classifies the rest of the image with these three tissue types
(right), for a pathologist to review. Nuclear or membrane IHC or morphology image analysis
can then be run on only these areas across an entire tissue section.

Bile duct hyperplasia in rat liver

Bile duct hyperplasia and periportal inflammation are examples of histopathologic change in which

histology pattern recognition can assist in providing quantitative analysis for assessing the effect of a test

compound or drug.

Hyperplastic Bile Ducts (Green) Hepatic parenchyma (Red)
Periportal Inflammatory Cells (Blue) Periductal Collagen (Brown)

Hyperplasia (green area) versus normal section (red area), with bile ducts (blue) excluded
from the measurement, The hyperplasia area can be easily measured for a quantitative
analysis of toxicity.

Measuring canine thyroid activity

Genie can be used to define regions of interest in thyroid gland, and then separate tissue component

areas can be measured to judge various aspects of thyroid gland activity. (follicular epithelium in green,
colloid in red and C-cells in blue).

Aperio products are FDA cleared for In-Vitro Diagnostic (IVD) use for specific clinical applications, and are intended for Research Only Use (ROU) for other applications.

IHC expression In pulmonary bronchoalveolar carcinom a

The technology was also tested in IHC stained sections of a human pulmonary bronchoalveolar
carcinoma with a protein biomarker with a nuclear expression pattern. The goal was to differentiate
tumor cells from stroma, and then quantitate the number of highly expressing tumor cells. After
histology pattern recognition, IHC Nuclear Algorithm found the nuclei in the tumor cells only, and
counted the number of highly expressing nuclei.

In an IHC stained section (left), tumor cells could be differentiated from stroma (middle), prior to running IHC
nuclear analysis on only the tumor cells to count highly expressing tumor cells for the nuclear biomarker

Cell and tissue recognition in mouse spleen

Histology pattern recognition was tested on mouse spleen sections in an effort to quantitate normal
splenic tissue components that are commonly altered in amount during physiologic or toxicologic
adaptations. The pathologist identified 5-10 regions per slide for each lesion of interest, and then applied
the analysis across the entire slide.

Across an entire
splenic section,
lymphoid tissue
comprises 30.1% in
this mouse spleen.

In a smaller evaluation
area, lymphoid tissue
comprises 46.9%.

Conclusions

Histology pattern recognition was applied to both H&E and IHC sections to evaluate common toxicologic
problems. It was found that lesions and tissues of interest could be consistently distinguished by this
approach. This addresses a bottleneck in the use of whole slide images for increasing the sampling size
across entire tissue sections, and alleviates a tedious task for the pathologist. Rather than manually drawing
regions of interest, the pathologist can quickly train the computer to recognize distinct regions of interest in an
entire tissue section. After these regions are identified by the computer, the pathologist can review and modify
the results. This technology offers the pathologist the ability to tackle more complex quantitative pathology
projects using larger tissue sampling sizes, while eliminating tedious repetitive work that can be automated.



