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INTRODUCTION

Over 14,000 genes are known to cause or contribute to disease [1] and over 2000 diagnostic genetic tests are now
available in clinical practice [2]. Despite widespread use of genomic sequencing in research, there are gaps in our
understanding of the performance and provision of genomic sequencing for clinical use. The Melbourne Genomics
Health Alliance (the “Alliance”) is a collaboration between seven Melbourne-based research and clinical organisations.
The Alliance has been established to determine the feasibility, performance and impact of using genomic sequencing as
a diagnostic tool with the objective of demonstrating that personalised medicine through targeted genomic analysis is
possible.

To provide access to genomic information in the clinical setting requires the integration of the genomic data into the
existing clinical framework. In order to prototype the linkage of patient-sourced information with genomic data as part
of the demonstration project, the Alliance has partnered with BioGrid Australia, an independent not-for-profit
technology partner, to provide a framework and infrastructure for data linkage and sharing. This presentation will focus
on how BioGrid Australia’s established systems and processes have supported the demonstration project.

IMPLEMENTATION PROCESS

BioGrid Australia has provided two areas of expertise to the demonstration project, namely data capture and data-
linkage, to assist with the demonstration project’s objectives of examining the feasibility of using patient entered data
linked with clinical and genomic data.

To capture patient-sourced information, The Alliance worked with BioGrid Australia to develop a secure web-based
tool. Working with their stakeholder groups, the Alliance defined the requirements for the patient-entered data
collection tool, using existing resources where possible. BioGrid Australia then developed, tested and deployed this
application for use by the participants in the demonstration project. This tool has been used to capture information
about the participants’ health, lifestyle and healthcare and has also captured metrics of data entry. These metrics will
be used to evaluate the completeness, accuracy and acceptance by the participants.

The demonstration project requires the integration of diverse patient-level health datasets from a number of disparate
sources. A significant challenge associated with this activity is ensuring the protection of patient privacy and
confidentiality while maintaining data integrity. The Alliance addressed this by utilising BioGrid Australia’s established
platform for the ethical and secure linkage of clinical, genomic and patient-entered data.

BioGrid Australia’s federated data-sharing platform enables real-time integration of record-level data across institutions
and jurisdictions. Distributed datasets are connected to BioGrid Australia’s data linkage platform creating a single point
of access and removing the need to establish and maintain a centralised database. The platform’s data access
management system ensures that only researchers authorised by the relevant data custodians can access the specified
datasets. This approach provides the Alliance with real-time access to clinical, genomic and patient-entered data stored
across institutions and jursdictions for their ethically approved research projects.

Another key feature of the BioGrid Australia platform is its replacement of patient identifiers with a Unique Subject
Identifier (USI) before health data is released to authorised researchers. The USI allocation process is securely managed
by BioGrid Australia and is completed prior to the linkage of health data. Critically, by using technology that creates
non-reversible encrypted linkage keys [3], BioGrid Australia’s USI enables the matching of patient-level data without
requiring the disclosure of personally identifying information. In this way the Alliance is able to link disparate datasets
while ensuring the maintenance of patient privacy and confidentiality.
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BioGrid Australia also provides access to data analysis and visualisation tools to enable researchers to query and
explore the integrated datasets, as well as providing both project wide reporting and integrated views of patient-level
data. The benefit of using the existing BioGrid Australia framework and capabilities for the demonstration project is
that it allows the Alliance to examine the feasibility of linking clinical, genomic and patient-entered data without having
to establish the necessary infrastructure and processes themselves.

CONCLUSION

This project will allow the Alliance, through its demonstration project, to facilitate the integration of genomic
sequencing into clinical practice and provide recommendations for subsequent implementation. A key process for this
implementation is the ability to securely link the diverse health datasets to maximize the utility of the existing
information to enhance the clinical decision making process. BioGrid Australia has provided a solution for the secure
linkage for the health datasets used as part of the demonstration project. This translational analysis and reporting
provides the groundwork for further exploration of targeted approaches to personalised disease treatment and
exemplifies the role of integration of electronic health records in enhancing the clinical decision making process.
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SHORT ABSTRACT

Background:

Over 14,000 genes are known to cause or contribute to disease and over 2000 diagnostic genetic tests are now
available. Despite widespread use of genomic sequencing in research, there are gaps in our understanding of the
performance and provision of genomic sequencing in clinical practice. The Melbourne Genomics Health Alliance, a
collaboration between seven Melbourne-based research and clinical organisations, has been established to determine
the feasibility, performance and impact of using genomic sequencing as a diagnostic tool with the objective of
demonstrating that personalised medicine through targeted genomic analysis is possible.

Method:

The Alliance has partnered with BioGrid Australia to enable the linkage of genomic sequencing, clinical treatment and
outcome data for this project. BioGrid operates a secure federated data-sharing platform that enables real-time
integration of record-level data across institutions and jurisdictions. This platform provides ethical access to data while
protecting both privacy and intellectual property and importantly has the capability to provide an integrated view for
the clinician as well as project wide reporting.

Results:

This project will build an integrated dataset of genetic, clinical and patient sourced information that can be used to
evaluate the potential diagnostic value of genomic sequencing in routine clinical practice. This presentation will focus
on the data linkage and sharing framework as well as key implementation challenges.

Conclusion:

This project will allow the Alliance to facilitate the integration of genomic sequencing into clinical practice, and provide
recommendations for subsequent implementation. This translational analysis provides the groundwork for further
exploration of targeted approaches to personalised disease treatment.
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