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Abstract
Efficiently finding and contextualizing clinical studies is a critical challenge for clinician scientists and also impacts
patients. To improve the access to information about clinical studies, we developed a knowledge graph that
integrates diverse resources, including information from ClinicalTrials.gov and the a German Portal for Medical
Data Models. We enrich the knowledge graph with entries from biomedical terminologies such as the Unified
Medical Language System (UMLS). The knowledge graph facilitates enhanced interoperability and complex query
capabilities, enables targeted searches and identification of study similarities, and allows scientists to efficiently
explore study eligibility criteria. Through demonstration queries, we illustrate these abilities.
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1. Introduction

Locating and accessing relevant studies is an essential process that benefits a wide range of stakeholders,
including patients, scientists, and clinicians [1]. Patients are enabled to locate clinical studies with
matching inclusion criteria [2]. Scientists and clinicians benefit from more successful recruitment, a
comprehensive design of study protocols, a coherent gathering of evidence for interventions, and the
contextualization of research findings. The efficiency of these processes plays a key role in advancing
medical knowledge and improving resource utilization.

Despite its importance, finding relevant studies is often a tedious and time-consuming endeavour [3].
The complexity of medical databases, the volume of published research, and the variability in metadata
quality contribute to the laborious nature of this task [4], underscoring the need for more efficient and
accessible solutions as required by the FAIR principles [5].

2. The knowledge graph

To improve the findability of clinical studies and support the exploration of study information, we
developed a knowledge graph. It is based on data from ClinicalTrials.gov [6], the MDM Portal [7], and
standardized terminologies such as the Unified Medical Language System (UMLS) [8].

Integration of these datasets into a single knowledge graph results in a unified representation of study
information. The semantic enrichment provided by UMLS and related terminologies allows for complex
queries and gives additional insights, transforming the way studies are searched and contextualized.

In this demonstration, we showcase the potential of the knowledge graph through example queries
that highlight its capability to improve study findability and accessibility.
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3. Querying the knowledge graph

The demonstration highlights the practical applications of the knowledge graph through several use
cases that underscore its utility in exploring study data. The hierarchical structure and cross-references
of ontologies enable researchers to identify studies of interest efficiently.
Example 1: The structured eligibility criteria in the graph allow for targeted exploration of linked

data, such as locating studies with specific inclusion criteria that exclude particular patient groups.
Example 2: The knowledge graph leverages ontologies to uncover studies with similar features, in-

cluding shared conditions, comparable outcome measures, and analogous study designs. This capability
supports nuanced queries that go beyond simple keyword searches, providing deeper insights into the
relationships between studies.
Example 3: Another valuable use case involves identifying studies relevant to a patient’s disease

or pathology. By incorporating data about recruitment centers and their geographic proximity to the
patient, the graph facilitates the discovery of studies that are still actively recruiting and conveniently
located.

Graph algorithms further enhance the graph’s functionality by enabling complex queries. These
algorithms allow for sophisticated analyses, such as identifying hidden relationships within the data,
evaluating study networks, and uncovering patterns that would be challenging to discern through
traditional methods.

4. Conclusion

The presented knowledge graph significantly contributes to enhancing the findability and accessibility
of clinical and research studies. By integrating diverse resources, the graph simplifies the exploration of
studies, enabling researchers and clinicians to perform more targeted and efficient searches.
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