Challenges in harmonising data across multiple biobanks
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1. Background

Early-stage incorporation of human genomic
data into the assessment of drug targets has
been shown to significantly increase drug
pipeline success rates.

Different data sets, several data types, multiple standards

UK Biobank (UKB) is one of the golden standard, in terms of data diversity, sources but also coding systems. However,
it is very reflective of the UK population and health care system. Biobanks from different countries will be using

different coding system, different units (e.g. Hbalc: mmol/mol vs.

metformina), and the local language, making comparison of those data sets challenging.

%), medication names (e.g. metformin vs.
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2. Harmonisation process
: s .
i i Croson Je— B ‘Standardized health system P S'::daldiud'
i H Svervion peied | ocsion
{ i o Sandarded
T
1 G
1 Qc
! consistency oo oo ] [ _owen T
across data sets e ]
. Concept_synonym s ort
Manual mapping e | (=
[ B TR =
source vs target data set @ @ v/ TR
mapping: 1:1, 1:many, m L = sandardied
many:many, unmapped L Speamen ] 1 e Soue e (]
[T [Comesre ] [Errr—.

Understand the data

Mapping strategies
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E.g.1: mapping a small disease-oriented data set to a large biobank

We mapped one of our data sets, a small disease-oriented resource, to UK
Biobank. An initial mapping was done manually, following the process described
above, high-quality but timely. As a test, we then performed NLP (Natural
Language Processing) on that same data set, reducing the mapping time from
months to a week, however <50% of terms could be mapped.
=> NLP followed by manual mapping would be most efficient strategy in term of
time and accuracy.
The final mapping will be transformed into the OMOP common data model

Approach

Description

Example

E.g.2: mapping across ontologies, from UKB ICD9 to ICD10

UK Biobank diagnoses are encoded both in the ICD9 and in ICD10 WHO
classifications. Following our harmonisation process, we have mapped the ICD9
terms present in the UKB data set to ICD10 and, according to the FAIR principles,
are returning the results to UK Biobank so that they can be shared with the
community (manuscript in preparation).
= In total, we mapped 751 ICD9 codes to 573 unique ICD10 codes, with 85%

havinga 1

:1 mapping.

Challenge #1
“not elsewhere classified”

Challenge #2
category restructuration
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Partial text Step 1: Sub-word matching, part of substring matches Field ID
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match Layer 1: Age or family history-based fields can be identified using
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Layer 2: Diseases and symptoms can be identified using
ontologies and classified as cancer vs non-cancer

Layer 3: Category and Question information to identify terms like
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E.g. accidents:
- ICD9: group by type of
injuries
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(840-848)

- 1CD10: group by body
site affected
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Take home messages

» Harmonising data sets require to understand the data and adapt the strategy when needed.
» NLP followed by manual mapping is be most efficient strategy for mapping across cohorts

» Importance of return of data for use by the community (FAIR principle)
» Gap in OMOP: mapping of images & medications

Acknowledgements - We would like to thank the participants and investigators in the UK Biobank study who made this work possible.
We also acknowledge contribution from members of the AstraZeneca Genomics Initiative and the AZ IT Knowledge EngineeringTeam.

AstraZeneca



