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« Real-world data (RWD) is primarily collected for patient care, not .
research, leading to inconsistencies in data quality and structure
across healthcare providers.

Introduce ArcMap, a machine learning-based tool designhed to
streamline the medical concept standardisation process.

* Reduce the manual burden on clinical experts by providing
* \/ariability iNn data collection and management — even within the auytomated Suggegtiong for Concept mappingg.

same Electronic Patient Record (EPR) systems — hinders large-

scale RWE studies. * Improve the efficiency and scalability of data standardisation

for RWE studies.

Enable continuous learning within the tool to enhance accuracy
and adaptability to new data sources over time.

« High Accuracy for Medications: ArcMap achieved an exact match

accuracy of 98.20% for medication names, slightly outperforming
BioLORD (96.99%).

« Data standardisation is essential for enabling meaningful analysis .
across institutions, requiring both schema alignment and
concept mapping.

« Manual mapping of medical concepts to standardised
vocabularies (e.g., SNOMED, LOINC) is time-consuming and relies
heavily on clinical expertise.

« Natural language processing (NLP) currently being explored in
relation to standardizing clinical data®’ and mapping medical
concepts to structures ontologies

. e Superior Performance on Lab Tests: For laboratory test names,

e ArcMap showed a clear improvement with a top-5 accuracy of
91.0/%, compared to 85.99% for BioLORD.
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* Improved Standardisation: ArcMap enables clinical experts to find
Methods the correct standardised concept in over 90% of cases from a
shortlist of five, significantly accelerating the data

« Base Model: ArcMap is built on the BioLORD3 model, fine-tuned standardisation process.

using trust-specific medical concept encodings to enhance

domain relevance. Figure 2: Average prediction accuracies for ArcMAP and BioLORD

models across both data modalities. Error bars show standard

 TJraining Dataset: Over 14,000 medical concepts from 4 NHS deviation across each NHS trust

trusts were manually mapped to OMOP standard concepts
(SNOMED4 for lab tests, DM+Db for medications) by clinical

experts. Laboratory Tests . Medications
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« TJraining Strategy: Used triplet loss with one positive and 50
negative samples per source concept; data augmentation
included word order shuffling to increase training diversity.
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« Embedding Optimization: During training, embeddings of source
concepts were moved closer to correct mappings and further
from incorrect ones using cosine similarity.
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Conclusion Outlook
« ArcMap significantly advances the data standardisation process * Implement continuous learning pipeline to iteratively improve
by automating the mapping of medical concepts to standard model accuracy
vocabularies, reducing reliance on manual expert review. * Extend approach to further data modalities
. Spalability and adaptabiliﬁy: ArcMap gengralises well across Update C? Add validated B
different NHS trusts and improves over time through continuous ArcMAP mappings to training
learning, making it suitable for large-scale, multi-institutional mode! dataset
RWD projects.
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« Regulatory readiness: The tool ensures traceability of continuous ([ rcturis
mappings, supporting its use in regulatory-grade real-world merovement ?u:al
evidence (RWE) studies. TrustA Expert
Original Run ArcMAP Reviewand Standardised
* Impact on healthcare research: By accelerating and improving concept: andp.-ed.ctcommon correct concept Concep_ti
data standardisation, ArcMap enables more robust and timely UE LT BONE_ concepts mappings erum alanine
insights from RWD, ultimately contributing to better patient - -/ N lovel
outcomes and evidence-based decision-making. : . . . .
Figure 3: Schematic showing proposed continuous learning process
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Introduction

® Real-world data (RWD) is primarily collected for patient care, not
research, leading to inconsistencies in data gquality and structure
across healthcare providers.

® Variability in data collection and management — even within the
same Electronic Patient Record (EPR) systems — hinders large-
scale RWE studies.

® Data standardisation is essential for enabling meani
across institutions, requiring both schema alignment

concept mapping.

Ngful analysis

and

® Manual mapping of meadical concepts to standardiseo
vocabularies (e.g., SNOMED, LOINC) is time-consuming and relies

heavily on clinical expertise.

e Natural language processing (NLP) currently being explored in
relation to standardizing clinical data'? and mapping medical
concepts to structures ontologies
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Objectives

® Introduce ArcMap, a machine learning-obased tool designed to
streamline the medical concept standardisation process.

® Reduce the manual burden on clinical experts by providing
automated suggestions for concept mappings.

® Improve the efficiency and scalability of data standardisation
for RWE studies.

® tnable continuous learning within the tool to enhance accuracy
and adaptability to new data sources over time.




Methods

® Base Model: ArcMap is built on the BioLORD3 moadel, fine-tuned
using trust-specific medical concept encodings to enhance
domain relevance.

® [raining Dataset: Over 14,000 medical concepts from 4 NHS
trusts were manually mapped to OMOP standard concepts
(SNOMED4 for lab tests, DM+Db for medications) by clinical

experts.

® [raining Strategy: Used triplet loss with one positive and 50
negative samples per source concept; data augmentation
iNncluded word order shuffling to increase training diversity.

® Embedding Optimization: During training, embeddings of source
concepts were moved closer to correct mappings and further
from Incorrect ones using cosine similarity.

® tvaluation Setup: Simulated onboarding of a new trust by training
on three trusts and testing on the fourth; performance measured
by top-1 and top-o accuracy of predicted OMOP concepts.




Results

® High Accuracy for Medications: ArcMap achieved an exact match
accuracy of 98.20% for medication names, slightly outperforming

BioLORD (96.99%).

® Superior Performance on Lab Tests: For laboratory test names,
ArcMap showed a clear improvement with a top-o accuracy of

91.0/%, compared to 85.09% for BioLORD.

® Higher Variance in Labs arises from higher incidence of
appreviations and "codes” in lab tests compared to medication
names. (e.g. UE LFT vs. paracetamol). Lab tests also varied more
between trusts.

® Generalisation Across lrusts: Results were averaged across 4
NHS trusts, demonstrating ArcMap’'s ability to generalise to
unseen data sources.

® Improved Standardisation: ArcMap enables clinical experts to find
the correct standardised concept in over 90% of cases from a
shortlist of five, significantly accelerating the data standardisation
OroCesSS.

Figure 2: Average prediction accuracies for ArcMAP and BioLORD models across both data
modalities. Error bars show standard deviation across each NHS trust
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Conclusion

® ArcMap significantly advances the data standardisation process
by automating the mapping of medical concepts to standaro
vocabularies, reducing reliance on manual expert review.

® Scalability and adaptability: ArcMap generalises well across
different NHS trusts and improves over time through continuous

learning, making it suitable for large-scale, multi-institutional
RWD projects.

® Regulatory readiness: [he tool ensures traceability of mappings,

supporting its use in regulatory-grade real-world evidence (RWE)
studies.

® Impact on healthcare research: By accelerating and improving
data standardisation, ArcMap enables more robust and timely
iNsights from RWD, ultimately contributing to better patient
outcomes and evidence-based decision-making.

Outlook

®@ Implement continuous learning pipeline to iteratively improve
Mmodel accuracy

® tXxtend approach to further data modalities
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Figure 3: Schematic showing proposed continuous learning process
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