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Abstract. The German Medical Informatics Initiative (MII) aims to increase the
interoperability and reuse of clinical routine data for research purposes. One
important result of the MII work is a German-wide common core data set (CDS),
which is to be provided by over 31 data integration centers (DIZ) following a strict
specification. One standard format for data sharing is HL7/FHIR. Locally, classical
data warehouses are often in use for data storage and retrieval. We are interested to
investigate the advantages of a graph database in this setting. After having
transferred the MII CDS into a graph, storing it in a graph database and subsequently
enriching it with accompanying meta-information, we see a great potential for more
sophisticated data exploration and analysis. Here we describe the extract-transform-
load process which we set up as a proof of concept to achieve the transformation
and to make the common set of core data accessible as a graph.
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1. Introduction

The Medical Informatics Initiative (MII) [1] has established data integration centers
(DIZ) at all university hospitals in Germany. Together, the large consortium has agreed
on a core data set (CDS)? to enable data sharing for research purposes. The core data set
is divided in six modules (person, case, diagnosis, procedure, laboratory test results and
medication). The agreed-upon interface for data exchange across the DIZs is HL7/FHIR
[2]. However, the local data stores differ across the university hospitals, e.g., due to pre-
existing IT-infrastructures.

As part of the HealthECCO? community effort we contributed to the development of
CovidGraph [3] and thereby demonstrated the power of graph databases for fast and
flexible biomedical data exploration during the COVID-19 pandemic.
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This work elucidates the potential of transforming and storing the MII CDS into a graph
database to facilitate easy exploration using SemSpect [4] and to enable domain-
spanning queries [5] in the broad field of medical informatics.

2. Data and Methods

The development of our extract, transform, load (ETL) process started with a detailed
analysis of the MII CDS. We then evaluated commonly used ETL tools [6,7]. Based on
this analysis, a graph model is developed and accompanying meta-information is
identified. The data is accessed via the HL7/FHIR interface, mapped to the graph model,
and loaded into the graph database*. In a last step, accompanying meta information,
related clinical studies and ontology terms, will be loaded, cross-referenced and linked
to the CDS.

3. Results and Discussion

Storing and linking medical data in a graph database opens new doors for data
exploration. For example, SemSpect [4] supports expansion and filtering, and automatic
grouping of similar data items. Taken together, these features enable to easily traverse
the graph. Visual representations can be created without detailed knowledge of the
underlying data model. In addition, Neo4j Bloom?, an application for graph exploration,
offers semi-natural language queries, rule-based styling and allows to search for phrases
and pattern. Results from the different exploration steps can be visualized or accessed in
tabular format as well as attribute-value pairs. Future plans include the implementation
of sophisticated data analysis procedures using graph algorithms. As the core data set
contains medical data, this proof of concept will obey to the same data access restrictions
as the original data set.
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