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Introduction
Whole slide digital images can be produced from glass slides at resolutions of 20x, 40x, and 100x, and assembled without producing image artifacts or seams.  This technology 
offers exciting opportunities in toxicology, for recording results, viewing images remotely or conducting remote peer reviews, and applying quantitative morphology or 
immunohistochemistry algorithms.  However, the implications of working in a GLP environment in compliance with 21 CFR 11 and the European Union equivalent Annex 11 must 
be addressed.  We discuss what we consider to be vendor responsibilities, and offer some suggestions in the adoption digital slide technology in GLP studies.

Raw data and vendor responsibilities
There is substantial debate in the industry regarding the definition of raw data as it pertains to whole slide images.1,2 The GLP regulations, 21 CFR Part 58, Section 7b state:

“Only the signed and dated final report of the pathologist comprises raw data respecting the histopathological evaluation of tissue specimens.”

“. . . § 58.190(a) requires histopathological blocks, tissues, and slides to be retained as specimens. . . .so final report can be reconstructed by . . . by a second pathologist or by a 
team of pathologists. ”

However, with emerging expansion in the use of quantitative image analysis, the digital slide will be considered raw data because glass slides fade over time and the exact 
numerical data obtained upon reanalysis will not duplicate those obtained from the original digital image unless the slide can be stored so no tissue or staining degradation will 
occur.  Vendors must prepare for this eventuality.  There are a different set of responsibilities placed on the vendor depending on whether the digital slide is considered raw data.

Is the Digital Slide RAW DATA?

YESNO

Must be able to reproduce the 
result from the glass slide

Ability to permanently archive, 
retrieve, and securely manage 

digital slide

Different raw data assumptions mean different requirements from digital 
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Regardless of whether the digital slide is considered raw data, there is agreement by all that the use of a digital image must result in the same histological diagnosis as the glass 
slide, or if image analysis is used, the result must be able to be recreated from the glass slide.  The question of the ability to produce a consistent pathologic diagnosis was 
examined in depth in a multisite study with 780 IHC slides across three geographic sites.3 The variability between 3 pathologists (interpathologist), between one pathologist at 
different times (intrapathologist), between 3 ScanScopes (interscanner), and between one ScanScope at different times (intrascanner) is listed below.  These type of studies 
reinforce the concept that results from evaluation of a digital slide emulate those from a glass slide.  
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EU Annex 11 and the Digital Slide
Standard 21 CFR 11 or EU Annex 11 requirements apply if the digital slide is considered raw data.  These requirements include security, access control, audit logging, 
electronic signatures, and autodetection of data tampering.  Software requirements are listed below.  From the time that the slide is scanned through annotations by a 
pathologist, security and audit trails must be enforced.  In addition, IQ/OQ/PQ must be performed on site, and an example validation report is shown below.
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Validating the “digital read”
With vendor support for GLP compliance in whole slide imaging, we encourage the Society of Toxicologic Pathology and the European Society of Toxicologic Pathology to 
continue to provide guidance for potential validation scenarios for the use of digital slides in GLP studies.  Below is a modified study design for GLP toxicity studies, based 
on our experience in ‘digital read’ validation in the clinical environment.   The goal is to ensure that no abnormalities are missed due to the use of virtual slides.

Slides can be set up so that all information (tissue, animal, dose group, level of access privilege, etc.) is 
included in a 2D barcode, and the digital slide is automatically placed into the correct section of the database.  
Combined with audit trails and role-based security access privileges, this allows for a tamper-proof chain of 
custody.
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Chain of custody on the digital slide

1) Remote ‘digital read’ – A wide spectrum of smaller studies are selected to ensure a broad 
range of common abnormalities.  Tox studies read with digital slides on another continent, 
abnormalities observed using the digital slides are recorded.  

2) Local ‘digital read’ – Tox studies re-read with digital slides on a local computer by the same 
pathologist.  Any additional abnormalities that were missed on the first read are recorded.  

3) Tox study re-read with the original glass slides with a microscope by the same pathologist.  
Any additional abnormalities that were found here but missed in the first or second reads are 
recorded.   
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IMAGE SIGNATURE calculated for each digital slide.  Any 
change to an image changes its signature.  Signatures are 
stored in the database and verified every time an image is 
accessed. The Image Signature is designed to work 
remotely, and is computed and checked, even if the actual 
digital slide resides in an international location


