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http://66.106.109.243/activex/index5.html
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What is a Virtual Image?What is a Virtual Image?
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Why is this Important?Why is this Important?

Animal 
study              
(Asia)

Slides made, 
scanned and 
analyzed for 
defects (Asia)

Slide analyzed 
for  

morphologic 
changes using 
image analysis 

(Europe)

Results 
reviewed by  
pathologist  

(US)

Images 
part of 
IND, 
NDA

Peer Review 
(SA)
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Compliance with 21 CFR Parts 58 and 11 In Compliance with 21 CFR Parts 58 and 11 In 
a Virtual World. . .  .a Virtual World. . .  .
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Virtual Slides
A virtual slide is made using a computer system that scans the entire slide-based specimen slide at high 
magnification and stores all image data in a large electronic file system. Using this technology and a monitor, 
the pathologist can move to various areas of the image and examine them at a variety of magnifications. These 
systems create an electronic copy of a pathology specimen (the cells or tissue section on the glass slide), but a 
virtual slide cannot be readily printed out. Consequently, based on current practices and technologies,  when 
virtual side is used for data generation, the electronic record must be authenticated at the time of data 
generation, and then archived in compliance with Part 11 regulations for electronic records. However, there is 
great potential for new capabilities in the rapidly evolving electronic imaging arena. Advances in software, 
hardware and automation, could make it possible to reliably recreate an exact image from durable slide based 
specimens at any future date desired. Thus, archiving of these virtual slides would not be necessary because 
exact images could be reliably be recreated from the original durable specimens. However, until electronic 
image systems of this caliber are developed and validated, all virtual slides used for data generation (including 
those from durable specimens) need to be authenticated and archived.

Compliance with 21 CFR Parts 58 and 11      Compliance with 21 CFR Parts 58 and 11      
In In a Virtual World. . .  .a Virtual World. . .  .
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Compliance with 21 CFR Parts 58 and 11      Compliance with 21 CFR Parts 58 and 11      
In In a Virtual Worlda Virtual World
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Difference between using virtual (i.e., whole slide) Difference between using virtual (i.e., whole slide) 
images and  conventional photomicrographsimages and  conventional photomicrographs

“When reviewing microscopy images, an image may 
not provide a sufficient basis to reach the same 
diagnosis as was determined by the study pathologist 
who viewed the slide-based specimens.”

--STP Position Paper Draft, 2007
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Virtual images (stitched 
tiles)

• --Contain all the 
information on a glass 
slide

• --Allow for easy tracking 
of visual information 
from 1 area to another

• --Allow for easy tracking 
of visual information 
from 1 magnification to 
another

Standard 
photomicrographs
• --No 

• --No

• --No

Differences between virtual images and nonDifferences between virtual images and non--
virtual illustrative imagesvirtual illustrative images
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Virtual images in and of themselves do not Virtual images in and of themselves do not 
constitute raw dataconstitute raw data----everever
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Virtual images in and of themselves do not Virtual images in and of themselves do not 
constitute raw dataconstitute raw data----everever
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Virtual images only become raw data when Virtual images only become raw data when 
used for image analysisused for image analysis



16 November 13, 2003

-������������
���0��
�������-������������
���0��
�������-������������
���0��
�������-������������
���0��
�������-������������
���0��
�������-������������
���0��
�������-������������
���0��
�������-������������
���0��
������� :::::::: �,����,����,����,����,����,����,����,��� ;;;;;;;; ��������0000				����������������������������������������0000				��������������������������������
�)����������������������

�
�����)����������������������

�
�����)����������������������

�
�����)����������������������

�
�����)����������������������

�
�����)����������������������

�
�����)����������������������

�
�����)����������������������

�
����

“Advances in software, hardware and 
automation, could make it possible to reliably 
recreate an exact image from durable slide based 
specimens at any future date desired.”

--STP Position Paper Draft, 2007
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“. . . the exact copy or exact transcript may be substitutedfor the original source 
as raw data.”
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Validation of a virtual imaging system should be Validation of a virtual imaging system should be 
held to reasonable standardsheld to reasonable standards
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Validation of a virtual imaging system should be Validation of a virtual imaging system should be 
held to reasonable standardsheld to reasonable standards
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Interpretations of virtual images are repeatedly  Interpretations of virtual images are repeatedly  
shown to be as accurate as interpreting glass slidesshown to be as accurate as interpreting glass slides
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Interpretations of virtual images are repeatedly  Interpretations of virtual images are repeatedly  
shown to be as accurate as interpreting glass slidesshown to be as accurate as interpreting glass slides
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Virtual images have a permanent Virtual images have a permanent ““ digital signaturedigital signature””
correlating with slides from which they were obtainedcorrelating with slides from which they were obtained
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In a study published in 2006 on Her-2 tests . . . a large laboratory that is experienced 
in the procedures reviewed tests performed by local labs around the country. It found 
that 14% to 16% of those judged positive for Her-2 were actually negative. Of those 
judged negative, 18% to 23% were in fact positive.
After signs of problems with hormone testing at a lab in Newfoundland, tissue from 
763 patients with negative results was retested at a different lab in 2005 and 2006. 
The new tests concluded that 317 of those were actually positive. . . .
In another analysis of labs in multiple countries, published online last August in the 
Journal of Clinical Oncology, 70% of 105 patients scored as negative on the estrogen 
test were relabeled as positive when the tissue was retested by an experienced lab. 
The analysis found that positive results were almost always correct.
"If we tried to market pregnancy tests with this rate of inaccuracy, they would be 
taken off the market," says Allen Gown, chief pathologist of PhenoPath Laboratories, 

a Seattle lab. "It means there are a lot of women being treated inappropriately."

Bad Cancer Tests Drawing Scrutiny 
January 7, 2008



31 November 13, 2003

=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>=)����3��������������	
�
>

Histologic 
Section

H&E Stain
Quantitating           

histologic               
lesions

Immuno-
histochemical                

Stain
Chromagen Fluorochrome

Technical Progress:
Defining 
normal?

Degree of Automation:

Manual Computer 
assisted

Fully 
automated



32 November 13, 2003

ComputerComputer--assisted slide evaluationassisted slide evaluation——
H&EH&E
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Defining the 
outer nuclear 

layer of the rat
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Automated image analysisAutomated image analysis----H&EH&E
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1x NanoZoomer Image1x NanoZoomer Image
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Reclassify w/
Thematic Layers
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Automated image analysisAutomated image analysis----H&EH&E
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Automated image analysisAutomated image analysis----ChromagensChromagens
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Automated image analysisAutomated image analysis----
FluorochromesFluorochromes

DAPI Peptide of Interest CD-138

Merge
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Automated image analysisAutomated image analysis----
FluorochromesFluorochromes

Use algorithm to consistently separate membrane 
from cytoplasm

Red Channel Signal displayed in Monochrome

Mean Signal in Cells: 102.4
Mean Signal in Borders: 122.7
Ratio, Border/Cell: 1.2
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Pick et al, Cancer Res 2007; 67: (7), 2007

Automated image analysisAutomated image analysis----
FluorochromesFluorochromes
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Virtual images only become raw data when used Virtual images only become raw data when used 
for image analysisfor image analysis
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But what about computerBut what about computer--
assisted slide evaluation. . . ?assisted slide evaluation. . . ?
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The Future Present Is DigitalThe Future Present Is Digital


