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Abstract

Purpose: Digital Imaging and Communications in Medicine (DICOM), a standard file format for medical imaging data, contains metadata
describing each file. However, metadata are often incomplete, and there is no standardized format for recording metadata, leading to
inefficiency during the metadata-based data retrieval process. Here, we propose a novel standardization method for DICOM metadata
termed the Radiology Common Data Model (R-CDM).

Materials and methods: R-CDM was designed to be compatible with Health Level Seven International (HL7)/Fast Healthcare
Interoperability Resources (FHIR) and linked with the Observational Medical Outcomes Partnership (OMOP)-CDM to achieve a seamless
link between clinical data and medical imaging data. The terminology system was standardized using the RadLex playbook, a
comprehensive lexicon of radiology. As a proof of concept, the R-CDM conversion process was conducted with 41.7 TB of data from the
Ajou University Hospital. The R-CDM database visualizer was developed to visualize the main characteristics of the R-CDM database.
Results: Information from 2801360 cases and 87203226 DICOM files was organized into two tables constituting the R-CDM. Information
on imaging device and image resolution was recorded with more than 99.9% accuracy. Furthermore, OMOP-CDM and R-CDM were linked
to efficiently extract specific types of images from specific patient cohorts.

Conclusion: R-CDM standardizes the structure and terminology for recording medical imaging data to eliminate incomplete and
unstandardized information. Successful standardization was achieved by the extract, transform, and load process and image classifier. We
hope that the R-CDM will contribute to deep learning research in the medical imaging field by enabling the securement of large-scale
medical imaging data from multinational institutions.
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Abstract

Introduction: Improving adverse drug event (ADE) detection is important for post-marketing drug safety surveillance. Existing statistical
approaches can be further optimized owing to their high efficiency and low cost. Objective: The objective of this study was to evaluate
the proposed approach for use in pharmacovigilance, the early detection of potential ADEs, and the improvement of drug safety.
Methods: We developed a novel integrated approach, the Bayesian signal detection algorithm, based on the pharmacological network
model (ICPNM) using the FDA Adverse Event Reporting System (FAERS) data published from 2004 to 2009 and from 2014 to 2019Q2,
PubChem, and DrugBank database. First, we used a pharmacological network model to generate the probabilities for drug-ADE
associations, which comprised the proper prior information component (IC). We then defined the probability of the propensity score
adjustment based on a logistic regression model to control for the confounding bias. Finally, we chose the Side Effect Resource (SIDER)
and the Observational Medical Outcomes Partnership (OMOP) data to evaluate the detection performance and robustness of the ICPNM
compared with the statistical approaches [disproportionality analysis (DPA)] by using the area under the receiver operator characteristics
curve (AUC) and Youden's index. Results: Of the statistical approaches implemented, the ICPNM showed the best performance (AUC,
0.8291; Youden's index, 0.5836). Meanwhile, the AUCs of the IC, EBGM, ROR, and PRR were 0.7343, 0.7231, 0.6828, and 0.6721,
respectively. Conclusion: The proposed ICPNM combined the strengths of the pharmacological network model and the Bayesian signal
detection algorithm and performed better in detecting true drug-ADE associations. It also detected newer ADE signals than a DPA and
may be complementary to the existing statistical approaches.
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