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The eTOX database was started in 2010 as an effort to integrate legacy 
toxicology information from the 13 pharmaceutical partners contributing to the 
project. Data from animal studies have been historically hard to compare to 
human data because of the diversity of archiving formats and vocabulary used. 
A lot of eTOX efforts are focused on the collection and normalization of the 
information content for over 7,000 study records. 
 
From the end of 2016 onwards, nonclinical data relevant for drug submissions 
to the FDA will have to be compliant with the CDISC Standard for Exchange of 
Nonclinical Data (SEND). It will enforce the use of both the standard format and 
terminology harmonization and it will offer an ideal platform for data sharing 
and cross studies analysis. The emergence of this standard raised the question 
of the interoperability between eTOX, containing retrospective data; and SEND, 
the prospective data vehicle of the future. 
 
Here we present the processes developed over the last few years to map terms 
to the standards, using the open-source solution named OntoBrowserA. We will 
also discuss how we constructed a process able to load data generated as SEND 
packages into the eTOX database, and the key challenges we faced. 
Additionally, we will discuss how historical data contained in the eTOX database 
could influence the future standards. 

Visit our website 
http://www.etoxproject.eu  

Harmonising and curating preclinical data donated by several organizations is a complex task. During the project, we formalised and 
documented the types of potential errors that can occur, developed various tools to help identify such errors and procedures by 
which they are tracked and corrected. We also developed guidelines for data extraction and methods such as ontologies aimed at 
harmonising the data. 

Since eTOX is based on manual extraction of data from thousands of reports written by many groups over a long period. The 
semantic connections used proved to be one of the largest challenges tackled (see graph that gives an idea of the scale of the work 
to be done).  During the consortium design phase, it was decided to re-use or develop ontologies for all relevant data; and in 2014, 
we started to align and complement SEND code lists. 
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A. OntoBrowser (distributed under Apache v2.0) https://github.com/Novartis/ontobrowser   

In the era of big data, the main hurdle to scientific discovery is 
not only the size of datasets, but also quality and the signal to 
noise ratio. In biology, many code lists and ontologies have been 
consolidated and well maintained databases will ask data 
providers to comply with it. To achieve data consistency, mapping 
of data from their raw format to the target code list is necessary. 
That task needs to be conducted by people knowledgeable of the 
data and ontology creation tools available in the public domain 
(like  OBOedit or WebProtégé) were are not designed for that 
population.  

In the frame of the eTOX consortium, data were manually 
extracted from toxicology reports provided by EFPIA partners (see 
graph in part II). A decision was taken to store both the verbatim 
terms used and the mapped preferred terms.  

The complexity and dimension of the mapping challenge was 
addressed through the creation of the OntoBrowser instance. 
This tool matured over four years, allowing multiple experts to 
map more than 70,000 distinct terms to 6,352 concepts for eTOX 
so far. 

IV eTOX sustainability: load of native CDISC-SEND files 
The toxicology field is going through a mini-revolution with the adoption of the CDISC-SEND electronic format coming in late 2016 as 
mandatory for studies in scope for submission to the FDA. The definition of a uniform data format has already made exchange of 
preclinical data a lot easier. In the near future, every company will have to create SEND packages, paving the way to greater data 
transparency but also unprecedented pre-competitive sharing opportunities. 
 
One consortium member, Lhasa Limited, is developing a tool to convert the data from SEND to eTOX schema (see screenshots below). 
This full assisted mapping of SEND datasets will serve to integrate this type of data in the eTOX database (based on the  Vitic Nexus 
softwareB). Work to map the two standards is progressing based on examples of SEND packages contributed by EFPIA partners. 
 
Part V of the poster illustrates some of the key differences driving the need for mapping. 
 

Images of the SEND to Vitic software tool are for illustrative purposes only and are subject to change 

eTOX data warehouse 
A tool for cross study analysis 

SDTM-SEND files 
The future of Tox data exchange 

Summarized dose group data Individual animal data 

Toxicology/Pathology related calls from study report 
(no re-interpretation needed) 

Raw data only 
(needs toxicology/pathology knowledge) 

Ontologies adds relations between terms allowing data to be 
combined at different levels (ex: liver + sub structures) 

Controlled vocabulary as a code list 
 

Units standardized across studies Units standardized on per study basis but may vary between studies 

Consistency in how eTOX data is entered including QA tools used to 
check data  

Variability in how SEND files are filled out by sponsors and CROs. Need 
to identify deviations from Define-XLM and SDRG files. 

Includes chemical structures No chemistry information included  

Includes mechanism of action and target data where known/not 
confidential 

Unique Ingredient Identifier probably not available at time of SEND 
packages creation 

The source code and documentation for installation are 
available at http://opensource.nibr.com, and a series of 
videos  for end-user interaction with the software  at 
https://www.youtube.com/user/OntoBrowser 

VI More resources from eTOX 
CDISC SDTM-SEND format is one of the most important normalization tools created in the toxicology field. When we started to 
use it for eTOX, several questions surfaced. Some are a result of the format being still in its infancy and reflecting the complexity 
and diversity of Toxicology data. Others are not aligned with the choices we have made for eTOX like retention of the chemical 
structure or pooled analysis. Table below is listing key differences we identified when using SEND for eTOX. 

B.     Vitic  Nexus (distributed by Lhasa Limited) http://www.lhasalimited.org/products/vitic-nexus.htm    

Active ontology development: 

• Localization, histopathology findings and in life observations 
• Complement of the Adult Mouse Anatomy ontology from the 

Jackson Laboratory with ~200 terms, making current publically 
available version totally adapted for histopathology work 

• Complete ontology of histopathology findings aligned with INHAND 
terms (to be released soon) 

• Ontology for in life observations proposed to the SEND terminology 
team 

• Mapping of verbatim terms collected to the ontologies and code 
lists is done using the OntoBrowserA (see part III) 
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