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Abstract

Objective: This study introduces the BlendedICU dataset, a massive dataset of international intensive care data. This dataset aims to facilitate
generalizability studies of machine learning models, as well as statistical studies of clinical practices in the intensive care units.

Methods: Four publicly available and patient-level intensive care databases were used as source databases. A unique and customizable preprocessing
pipeline extracted clinically relevant patient-related variables from each source database. The variables were then harmonized and standardized to
the Observational Medical Outcomes Partnership (OMOP) Common Data Format. Finally, a brief comparison was carried out to explore differences in
the source databases.

Results: The BlendedICU dataset features 41 timeseries variables as well as the exposure times to 113 active ingredients extracted from the
AmsterdamUMCdb, elCU, HiRID, and MIMIC-1V databases. This resulted in a database of more than 309000 intensive care admissions, spanning over
13 years and three countries. We found that data collection, drug exposure, and patient outcomes varied strongly between source databases.
Conclusion: The variability in data collection, drug exposure, and patient outcomes between the source databases indicated some dissimilarity in
patient phenotypes and clinical practices between different intensive care units. This demonstrated the need for generalizability studies of machine
learning models. This study provides the clinical data research community with essential data to build efficient and generalizable machine learning
models, as well as to explore clinical practices in intensive care units around the world.
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Abstract
Objective: Observational research in cancer poses great challenges regarding adequate data sharing and
consolidation based on a homogeneous data semantic base. Common Data Models (CDMs) can help consolidate
health data repositories from different institutions minimizing loss of meaning by organizing data into a standard
structure. This study aims to evaluate the performance of the Observational Medical Outcomes Partnership (OMOP)
CDM, Informatics for Integrating Biology & the Bedside (i2b2) and International Cancer Genome Consortium,
Accelerating Research in Genomic Oncology (ICGC ARGO) for representing non-imaging data in a breast cancer use
case of EuCanlmage.

Methods: We used ontologies to represent metamodels of OMOP, i2b2, and ICGC ARGO and variables used in a
cancer use case of a European Al project. We selected four evaluation criteria for the CDMs adapted from previous
research: content coverage, simplicity, integration, implementability.

Results: i2b2 and OMOP exhibited higher element completeness (100% each) than ICGC ARGO (58.1%), while the
three achieved 100% domain completeness. ICGC ARGO normalizes only one of our variables with a standard
terminology, while i2b2 and OMOP use standardized vocabularies for all of them. In terms of simplicity, ICGC ARGO
and i2b2 proved to be simpler both in terms of ontological model (276 and 175 elements, respectively) and in the
queries (7 and 20 lines of code, respectively), while OMOP required a much more complex ontological model (615
elements) and queries similar to those of i2b2 (20 lines). Regarding implementability, OMOP had the highest number
of mentions in articles in PubMed (130) and Google Scholar (1,810), ICGC ARGO had the highest number of updates
to the CDM since 2020 (4), and i2b2 is the model with more tools specifically developed for the CDM (26).

Conclusion: ICGC ARGO proved to be rigid and very limited in the representation of oncologic concepts, while i2b2
and OMOP showed a very good performance. i2b2's lack of a common dictionary hinders its scalability, requiring sites
that will share data to explicitly define a conceptual framework, and suggesting that OMOP and its Oncology
extension could be the more suitable choice. Future research employing these CDMs with actual datasets is needed.
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Abstract
Transparent and FAIR disclosure of meta-information about healthcare data and infrastructure is essential but has not
been well publicized. In this paper, we provide a transparent disclosure of the process of standardizing a common
data model and developing a national data infrastructure using national claims data. We established an
Observational Medical Outcome Partnership (OMOP) common data model database for national claims data of the
Health Insurance Review and Assessment Service of South Korea. To introduce a data openness policy, we built a
distributed data analysis environment and released metadata based on the FAIR principle. A total of 10,098,730,241
claims and 56,579,726 patients' data were converted as OMOP common data model. We also built an analytics
environment for distributed research and made the metadata publicly available. Disclosure of this infrastructure to
researchers will help to eliminate information inequality and contribute to the generation of high-quality medical
evidence.
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Abstract

Aim: This study aims to develop a cloud-based digital healthcare system for precision medical hospital information
systems (P-HIS).

Methods: In 2020, international standardization of P-HIS clinical terms and codes was performed. In 2021, South
Korea's first tertiary hospital cloud was established and implemented successfully.

Results: P-HIS was applied at Korea's first tertiary general hospital. Common data model-compatible precision
medicine/medical service solutions were developed for medical support. Ultrahigh-quality medical data for precision
medicine were acquired and built using big data. Joint global commercialization and dissemination/spreading were
achieved using the P-HIS consortium and global common data model-based observational medical outcome
partnership network.

Conclusion: To provide personalized precision medical services in the future, establishing and using big medical data
is essential.
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> Learn Health Syst. 2023 Sep 11;7(4):e10388. doi: 10.1002/Irh2.10388. eCollection 2023 Oct.

A computable biomedical knowledge object for
calculating in-hospital mortality for patients
admitted with acute myocardial infarction

Rosemarie Sadsad ', Gema Ruber 1, Johnson Zhou ', Steven Nicklin T, Guy Tsafnat 12
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Abstract
Introduction: Quality indicators play an essential role in a learning health system. They help healthcare providers to
monitor the quality and safety of care delivered and to identify areas for improvement. Clinical quality indicators,
therefore, need to be based on real world data. Generating reliable and actionable data routinely is challenging.
Healthcare data are often stored in different formats and use different terminologies and coding systems, making it
difficult to generate and compare indicator reports from different sources.

Methods: The Observational Health Sciences and Informatics community maintains the Observational Medical
Outcomes Partnership Common Data Model (OMOP). This is an open data standard providing a computable and
interoperable format for real world data. We implemented a Computable Biomedical Knowledge Object (CBK) in the
Piano Platform based on OMOP. The CBK calculates an inpatient quality indicator and was illustrated using synthetic
electronic health record (EHR) data in the open OMOP standard.

Results: The CBK reported the in-hospital mortality of patients admitted for acute myocardial infarction (AMI) for the
synthetic EHR dataset and includes interactive visualizations and the results of calculations. Value sets composed of
OMOP concept codes for AMI and comorbidities used in the indicator calculation were also created.

Conclusion: Computable biomedical knowledge (CBK) objects that operate on OMOP data can be reused across
datasets that conform to OMOP. With OMOP being a widely used interoperability standard, quality indicators
embedded in CBKs can accelerate the generation of evidence for targeted quality and safety management, improving
care to benefit larger populations.
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Application of OMOP Common Data Model for Data
Integration: The Bulgarian Diabetes Register

Evgeniy Krastev ', Dimitar Tcharaktchiev 2, Simeon Abanos '

Affiliations = collapse

Affiliations

1 Faculty of Mathematics and Informatics, Sofia University St. Kliment Ohridski, Bulgaria.
2 Department of Medical Informatics, Medical University, Sofia, Bulgaria.

PMID: 37869827 DOI: 10.3233/SHTI230761

16



X 6
Abstract

This paper considers mapping of the Bulgarian Diabetes Register (BDR) onto OMOP Common Data Model (CDM).
Research results are referenced and plans for analysis of drug shortages from federated data sources are outlined.
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IncidencePrevalence: An R package to calculate
population-level incidence rates and prevalence
using the OMOP common data model
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Abstract
Purpose: Real-world data (RWD) offers a valuable resource for generating population-level disease epidemiology
metrics. We aimed to develop a well-tested and user-friendly R package to compute incidence rates and prevalence
in data mapped to the observational medical outcomes partnership (OMOP) common data model (CDM).
Materials and methods: We created IncidencePrevalence, an R package to support the analysis of population-level
incidence rates and point- and period-prevalence in OMOP-formatted data. On top of unit testing, we assessed the
face validity of the package. To do so, we calculated incidence rates of COVID-19 using RWD from Spain (SIDIAP) and
the United Kingdom (CPRD Aurum), and replicated two previously published studies using data from the Netherlands
(IPClI) and the United Kingdom (CPRD Gold). We compared the obtained results to those previously published, and
measured execution times by running a benchmark analysis across databases.
Results: IncidencePrevalence achieved high agreement to previously published data in CPRD Gold and IPCI, and
showed good performance across databases. For COVID-19, incidence calculated by the package was similar to public
data after the first-wave of the pandemic.
Conclusion: For data mapped to the OMOP CDM, the IncidencePrevalence R package can support descriptive
epidemiological research. It enables reliable estimation of incidence and prevalence from large real-world data sets.
It represents a simple, but extendable, analytical framework to generate estimates in a reproducible and timely
manner.
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621635301 ¥ /XX ZFE20meg ‘Simvastatin tablets 20mg
622648001 +7 S w v FE2ASE Toaraset combination tablets
621077201 €7 U viE5HE1 g Bixilin injection 1g
621764604 7L FH /> S8R5 0 u g 5 6 & Fluticasone nasal solution 50 u g 56 fc
622441501 2/ EREBEEEAE4L. 5 Tazopipe combination for intravenous

622557101 07 Q=7 LR{L#HETR 2 5m g Rocuronium bromide intravenous injec
621764504 ZLFH/ > S8R5 0 u g 2 8 Fluticasone nasal solution 50 u g28 for

622076201 O X >§10mg Loratadine tablets 10mg
621371901 7 FLF#YU 0. 1% Y>> Adrenalineinjection 0.1% syringe
622646201 ¥ 1 = —F Ak Gemina combination tablets

643130224 X FaN—IEER500u g Methycobal injection 500 4 g
621535901 7O 7+ —A8E1% 1 0 0mL Propofol intravenous injection 1% 100r
622786101 A5 X O0D&4dmg Galantamine OD tablet 4mg

8 622305202 7z~ XZ =N 3BET—72. 1mFentanyl 3-day tape 2.1mg
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620729101 7z B - 7352w k&1 0 5m Ferro Gradumet Tablets 105mg

628710002 L —F+52mg Mirena 52mg

622081101 + S Lt wv FEZASE Tramset combination tablets
622127901 7L v FOvEsEsSmg Alendronate tablets 5mg
622264001 LFRABASEULD Lunabell combination tablet ULD
628704802 TERVEEHRO. 3mg EpiPen injection 0.3mg
621982201 v —XE2A%E Yaz combination tablets
622054901 7 Y> A 742125 125 Sawashirin Capsule 125 125mg
£21220901 L+ ~ULEAAS | D I iinahell Camhinatian Tahleta | D
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42936869 Simvastatin 20 MG Oral Tablet [SIMVASTIN]
43532362 galactoarabinan
44083293 Capreomycin Injectable Solution [Capastat Im 1g]
21109244 fluticasone Nasal Spray
36789920 Piperacillin 4000 MG / tazobactam 500 MG Intravenot
42707627 rocuronium bromide 10 MG/ML Injectable Solution
43170548 fluticasone 0.05 MG Nasal Spray

1107882 loratadine 10 MG Oral Tablet
46275920 epinephrine 1 MG/ML Injection [Adrenalin]
43013381 antihemophilic factor, human recombinant 150 UNT/}
35745483 mecobalamin Injectable Solution [Methycobal]
40220385 propofol Injection
19077572 galantamine 4 MG Oral Tablet
36879285 Fentanyl 2.1 MG
44106257 ferrous sulfate 105 MG [Fero Grad]
19132304 levonorgestrel 0.000833 MG/HR Intrauterine System [l
43013381 antihemophilic factor, human recombinant 150 UNT/}
42952510 Alendronate Oral Tablet [ALENE]
43013381 antihemophilic factor, human recombinant 150 UNT/?

2901799 0.3 ML epinephrine 1 MG/ML Injection [Epipen]
43013381 antihemophilic factor, human recombinant 150 UNT/}

35138470 Amoxicillin 125 MG Oral Capsule [Sawacillin]
42012201 antihemanhilic factar hitman recamhbinant 1680 HINT /M
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40002849 acetaminophen / tramadol Oral Table

1107882 loratadine 10 MG Oral Tablet

35137909 Galantamine 4 MG Disintegrating Ore

43637966 Levonorgestrel 52 MG Intrauterine de
40173602 alendronic acid 5 MG Oral Tablet
36280960 0.3 ML Epinephrine 1 MG/ML Pen In

35138470 Amoxicillin 125 MG Oral Capsule [Sa
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