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Image analysis of digitized images provides 
practical , accurate and reproducible
quantifiable measurements of cellular 
change, replacing subjective with objective 
evaluation
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In some special cases, observed 
changes may be of such importance 
that objective image analysis with 
statistical significance is needed to 
demonstrate their validity

Generally toxpath evaluations are 
sufficiently accurate and efficient 
that they need not be replaced by 
image analysis
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Intensity
Score (IS)

1 = weak0 = negative 2 = intermed 3 = strong

Proportion
Score (PS)

100%75%30%10%1%0

���������	�
�����
������������
�������������
�		��� ������������
��
��
����	����
����
	��������������������������
�� ���
��������������������������
����
�������������
�		�



			������
�� ������

5!���
�
	�
�%��	����

&�����
�)�*+,-*#�+,�.�*/,-*#�/,�.�*0,-*#�0,�

1-����
2�*+,-*/34,�.�*/,-*034,�.�*0,-*534,�)�/03



			������
�� ������

0� 6������
���
0�	����
� ���
7�
0�	��8

� ���
�
��	��
����
�
������������
��� ��
	�
�

�� 6������
���
����	�
*����%������������
��	����,

� (	��
�	�
�����������
 ��)���
�
����
����������
	�


	)
�	
������
�������
��

�
���
�
���


����������

	�
���	��
�
�������
��

�9

� -�������
����
���
����	
	����
������

	)
������

���
����
���������

���
�9

� ��
����
���������
	�
���
����	
	����
�!��������

���
�� 6��������9



			������
�� ��������

0�	����
 �
#�����������
$��
����

: �����
������������
�����
���
����
% ;�<
0�	��
���
����	�
��
���	������

�
��
��
����

: $����	8� ���
(��	��	
���	� $
�	�����

��	�����
����� ���
	������
��
���
�	

	)���

����
��
�	���
� :

*=)�3=�	��
,!*>??,
@
*=�3=�	��
,!*A??,
@

*=��3=�	��
,!*B??,
C
;�< 0�	��

&����D
=)� C
=�� ��
	�
)���
�
�	������
��!�
�
=� C
=�� ��
	�
�	������
�
�	������
��!�
�
=�� C
=�� ��
	�
���	��
�
�	������
��!�
�
=�	��
 C
�	��

��� ��
��������
@
�	������


��!�
�



			������
�� ������

���
���	������
	�
� 6���
-��	�����	�
��

���
/�����
	�
�����
$��
����

6�
��

���	
���
��������������
�
�
���������
�������7
�� (
��



			������
�� ������

� 6���
-��	�����	�
(������
$��
����



			������
�� ������

������
������
$��
����

�� �����	
��	�

���
	�����
	��������
�����
����

�� �

���
	
�

	��	�
���
�	�
��������
���		

�� �

���
	���
�����
�	��	��
��	
�	
	�
��
��
�
	��	� 
���
�	
�
������

�� ������
�����	��	��	�	
��	�	
���
�

��	����	 ����
��	!
���"��



			������
�� ������

1���	��
�	�
(�������
���
������
������
�	�

$��
����

�� #
���
	�$
	�
��
�	�����
�	���	
�
�%���	�����	���� ��	&
�
'()*	��	��
��
�	&
� �'�*	��
�����	����
���
�	
��	�
� �
�	
����
�
���
�����

�� #
���
	�$
	�
��
�	�����
�	���	
�
�%���	�����	$��� ����%	
�
��
��	�
���������	�����

�� +�����	��	�
������	�
��
�	�����
�	��	�	
��	�	
��� 
	�%	�����	
�$
	�������
	
��	�
�
���
	�
�	������

$
����
������
	�
��������
��
������
������
�������� 	�

)�


������
�
����
������
	�
��������
��
���
����


���
����9



			������
�� �������,

0	��
4����
����
�	�
$��
����
	�

0
����
��	�
5!���������

0������

: $�����
���������
	�����

��!���	�
�	�
�


������
�� ��
��9


����	�����
	�
����
���
��
)�


��
��!���	�
����
��
 ���	�����9

: 0�������
��	�������
�	�
�


�
����
��
�
�����
����
 �	
 �

����	����
����
����	��
�
��
�
����
�
 ����
�	
����� �

����	�����
	�
�����9

: 0���
���
����
 �
������
�
������������	��

��
)�


 ��

�	��������9
����
����
 �
�����
�	
������
�!���
���� 	�����
	�

���
����
)���
�������
�	
����	����


	����	�
*��9
� �����

��������+
�����	����,

: ���
�
7��������8 �� ���
	�
�
����
% $
���
�������
��� 
����	�
	�

�����
���
����
�		
�
 ��)���
�	��
�
����
	�
������� 
�����

�����������
)�


��
�
������
����
���
����
��
���
� ��

���� 
�����
	�����

�
�	�
�


�
����
��
���
�����



			������
�� ������

(�����

����	
	����8�
�		
 	!

1. Positive Pixel Count  

2. Color Deconvolution

3. IHC Nuclear  

4. IHC Membrane    

5. Co-localization   

6. Microvessel Analysis

Genie™: Histology Pattern Recognition 

Analysis Tools

Preprocessing Utility
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Analytical Result

Analysis Tool

Primary Image

Analytical Result

Analysis Tool

Primary Image

GENIE Preprocessing
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Primary IHC image Genie ™markup with selection of neoplasm

Final Aperio ImageScope deconvolution markup

1 2
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�� Most solid tumors 
start with an 
epithelial 
phenotype  

Most solid tumors 
start with an 
epithelial 
phenotype  

External and internal 
signaling events 
trigger transition to 
mesenchymal phenotype

External and internal 
signaling events 
trigger transition to 
mesenchymal phenotype

Mesenchymal tumor cells 
invade neighboring tissue 
and into the vasculature 
to metastasize

Mesenchymal tumor cells 
invade neighboring tissue 
and into the vasculature 
to metastasize

Invasion and metastasis of 
epithelial cancers utilize transition 

to a mesenchymal state (EMT)

Invasion and metastasis of Invasion and metastasis of 
epithelial cancers utilize transition epithelial cancers utilize transition 

to a mesenchymal state (EMT)to a mesenchymal state (EMT)

Adapted from Brabletz et al. (2005),Christofori (2006),
Lee et al. (2006, Thiery & Sleeman (2006)
Adapted from Brabletz et al. (2005),Christofori (2006),Adapted from Brabletz et al. (2005),Christofori (2006),
Lee et al. (2006, Thiery & Sleeman (2006)Lee et al. (2006, Thiery & Sleeman (2006)
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Kang, 2004Cell v118 p277-279
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External Signals

Transcriptional
Reprogramming

Molecular 
Response

Biological 
Consequence

Slug Zeb
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E-cadherin

gggg-catenin

Fibronectin

GAPDH

Vimentin

H460 Calu6 A549 H441 H292

Epithelial

Mesenchymal
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Adapted  from Thomson et al., Cancer Res., 2005
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EE--cadherin Positive Patients had a Longer Time to Progression Compcadherin Positive Patients had a Longer Time to Progression Comparing Combined aring Combined 
EGFREGFR--TKI (Erlotinib) with Chemotherapy to Chemotherapy AloneTKI (Erlotinib) with Chemotherapy to Chemotherapy Alone

HR=0.37
p=0.0028
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Adapted from Yauch, 
Clin Cancer Res (2005)
Adapted from Adapted from YauchYauch, , 
ClinClin Cancer Res Cancer Res (2005)(2005)

Chemo Alone, E-cadherin pos (N=37 )
Erlotinib + Chemo, E-cadherin pos (N=28)
Chemo Alone, All Patients (N=540)
Erlotinib + Chemo, All Patients (N=539)
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Aperio Membrane v9 Modified membrane algorithm

Threshold Type 0 - Edge Threshold Method 0 - Edge Threshold Method

Lower Blue Thres holding 0 0

Upper Blue Thres holding 220 220

Min Nuc lear Siz e (um^2) 10. 30.

Min Nuc lear Siz e (Pixels) 40 119

Max Nuclear Size (um^ 2) 2000 2000

Max Nuclear Size (Pix els) 7914 7914

Min Nuc lear Roundness 0.1 0.7

Min Nuc lear 
Compactness 0. 0.

Min Nuc lear Elongation 0.1 0.5

Cytoplasmic Corr ection Yes Yes

Cel l/Nucleus 
Requirem ent 0 - All Cel ls 0 - All Cel ls

Min Cell Radius (um^ 2) 5. 5.

Min Cell Size (um^ 2) 30. 30.

Max Cel l Size (um^2) 2000 2000

Min Cell Roundness 0.1 0.1

Min Cell Com pactness 0.1 0.1

Min Cell Elongation 0.1 0.1

Background Intens ity 
Threshold 250 250

Weak(1+) Intensity 
Threshold 210 225

Moder ate(2+) Intensity 
Threshold 140 170

Strong(3+) Intensity 
Threshold 85 95

Completeness Threshold 50 50
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Entire Specimen IHC Test box

(3+) Percent Cells 71.83 50 65.67

(2+) Percent Cells 9.61 40 8.17

(1+) Percent Cells 18.53 10 26.16

(0+) Percent Cells 0.03 0 0.00

SCORE 253.24 240 239.51
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E-Cad

Aperio IHC

(3+) Percent Cells 68.60 50

(2+) Percent Cells 6.25 25

(1+) Percent Cells 24.54 20

(0+) Percent Cells 0.60 5

SCORE 242.84 220
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