
Data, whether clinical or otherwise, is both a huge
asset and a big problem for the pharma industry.
Data is the underwriting for fully realising a drug’s
value, from analysis and labelling to marketing
and supporting clinical trials. 
 
But creating and maintaining clean, reusable data
is challenging. Over the course of its life, data can
be corrupted, copied or typed wrongly, or suffer
from coding or range errors. These can have a
huge impact on business, ranging from a lack of
customer trust to subsequent failures all through
the data and AI lifecycle, as unstructured or
missing data prevents machine learning software
from actually doing its job. 
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This is an enormously important problem for
pharma because of its reliance on accurate, up-to-
date information. A solution to this is data
cleansing, where either old, unused data or new
data coming into a business is corrected, replaced
or validated, as well as being brought into line
with the principles of FAIR: Findable, Accessible,
Interoperable and Reusable. 
 
But the issue isn’t quite as simple as analysing
your data and standardising it via ML or AI
methods: while a huge amount of lost or
misplaced data within a pharma company is
potentially very useful, much isn’t, and to sift data
by hand is work that few companies can afford.

all their old or
unorganised data. 

Identify existing data most valuable to the
company, particularly when derived from
multiple, variable sources (ie the data is being
received from a number of different places or
groups within a company, or from both internal  

Utilising the principles of FAIR data, he argued it is
possible to create valuably-enriched data with
only minor changes in the data stewardship
process.
 
According to him, two things must happen in a
company before data cleansing should begin: 
 

Set up the processes and procedures vital to
ensure all data is clean and interoperable going
forward. This means considering: 

and external collaborators)—this data should be
cleansed as priority

+ the reusability of internal, external or CRO-
based data beyond the original purpose it was
collected for
+ how the data’s identifier will be handled—
have a uniform resource identifier (URI or IRI)
policy for how data should be codified, with
each data resource having a protocol (typically
HTTP/HTTPS) that will retrieve useful
information when utilised
+ a small number of community accepted
standard vocabularies which can describe the
semantics (meaning) of the data, allowing for
better, easier interoperability across silos

 
These two principles – identifying priority data
and ensuring the minimal framework is in place to
make data interoperable – are the bedrock of data
cleansing. Without them, data sharing and reuse
 
 



Valid - does the data conform to defined
business rules/ constraints, eg – within
permissible values, include all mandatory
information, etc.
Accurate - is the data correct? This can be hard
to analyse, requiring external information to
verify
Complete - are all required measures known?
Another difficult concept to fix through
cleansing, with external input required
Consistent - are there no contradictions in the
data?
Uniform - are units of 

When analysing your data, bear in mind that high-
quality data should be:
 

measurement uniform 
across all  relevant data? 

When looking to cleanse data, the first step is to
ensure that the right approach is being taken.
AstraZeneca has a number of FAIR data projects
currently underway supporting knowledge graphs
applications. To ensure the methodology made
sense, the teams had experts assemble a number
of translational science questions, and determine
how questions could be answered - for example,
how the data translated from preclinical to clinical

becomes far more
problematic. Larger
companies, who have a huge
amount of data from multiple
sources – for example
mergers, acquisitions, as well
as different geographic office
locations – would do well to
think about the findability of
their data first and foremost.
Smaller companies, who are
likely to think of the back-end  

ANALYSING YOUR DATA

WHERE TO BEGIN CLEANSING YOUR DATA

of their processes first (reusability, providence,
standards, semantics and ontologies), have the
option to consider findability later.

Standardisation - whether the software can
transform existing data which exists in several
formats

work, how the team could support nested
questions at either early or late stage, all the way
up to trial design. 
 
Working with scientists and domain experts, a
conceptual model was first developed that
mirrored how scientists thought about a given
problem. For one model, a white-board diagram 
 of the relationship between genes, drugs, targets  
and studies was built and automated.  From
there, a logical data model was completed, using
formal ontologies challenged with linked data.
 
These models were reviewed again with domain
experts to ensure nothing was lost in translation.
Working with domain experts to create these
models, to decide how entities could be related
and how they would work in different contexts,
helped them understand how they could be used
and reused and ensured every participants
understood the process and outcomes. 
 
These knowledge graph models were then applied
to different clinical studies with cross-omic data.
Once this was complete, findability and data
catalogues were addressed next, as larger
companies may well have numerous large
datasets using similar models. 
 
This is a good start, particularly for larger
companies, to go about the process of data
cleansing. First and foremost, it’s important to
realise that data cleansing requires little invention
or major innovation. 
 
When looking for the right tool, it’s important to
consider: 



Findable—using proper URIs for their data,
putting them in an index and ensuring data can
be found easily

Accessible—the protocol for data should be
open and public, typically using HTTP or HTTPS.
Accessible is also where companies must put in
their authentication layer

Interoperable - Creating and maintaining
shared vocabularies and common models

Reusable - Ensuring providence, licensing, and
community standards and attributions 

An increasingly important part of cleansing data is
tied to the principles of FAIR: Findable, Accessible,
Interoperable and Reusable. These principles,
applied to data as it is created, should make data
machine-readable, in addition to increasing
collaborative opportunities between academia
and the pharmaceutical industry through better
data sharing. Implemented correctly, FAIR data
can save a huge amount of time and energy in
ensuring data sources are cleaned and
aggregated properly. To make data findable,
companies need to think about:
 

 

 

 

 
For those looking for a way to understand and
engage with the FAIR principles, GO-FAIR
(https://www.go-fair.org) and FAIRplus (https://
fairplus-project.eu/) have a number of examples
and there are great webinars on FAIR hosted by
the Pistoia Alliance.
 
Internally, companies can educate their
employees on the role ontologies. Employees
should understand:

Merging and de-duplication - if your company
has the same data held in a number of
different silos, it may be important to find
software that can merge data from a number
of places into a single system of record
Validation - whether the software can ensure
the accuracy and quality of your data
Enhancement - whether the software can
improve data quality, allowing the retention of
deeper information   

THE PRINCIPLES AND BENEFITS OF FAIR

how to begin using the most commonly
available and well-used ontologies
how the terms and synonyms are represented
with URIs
how to ensure that thought process is
automatic when data is being processed, so
each piece of data is mapped to public
reference data to optimise reusability. 

 
Ensuring your data is FAIR can be challenging:
how far do you need to go?  What is FAIR enough?  
How can you anticipate future questions? But FAIR
principles are important to the pharma industry in
order to provide clean, high-quality data for AI
and ML applications, and enhance business
capability and growth across the board. 

Cleansing data, and ensuring that your
information complies with FAIR principles, isn’t as
cut-and-dry an issue as some that pharma
companies deal with: the decision to revisit old
data and clean it up can be a big one for
companies with large amounts of information or
limited resources. But that’s not to say that the
issue shouldn’t be broached by every company,
nor that steps shouldn’t be taken to identify vital
data that would benefit from cleansing, or how
much could be gained from starting the
operation.
 
As has already been seen earlier in this chapter,
those with the time and ability to standardise,
refine and ensure accessibility to their data could
be unlocking a goldmine of new information that’s
being wasted in their silos right now.

CONCLUSION


