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Abstract _A
Objective: Clinical encounter data are heterogeneous and vary greatly from institution to institution. These problems of variance affect interpretability and usabllllf.ly of clinical
encounter data for analysis. These problems are magnified when multisite electronic health record (EHR) data are networked together. This article presents a novel,
generalizable method for resolving encounter heterogeneity for analysis by combining related atomic encounters into composite "macrovisits."

Materials and methods: Encounters were composed of data from 75 partner sites harmonized to a common data model as part of the NIH Researching COVID to Enhance
Recovery Initiative, a project of the National Covid Cohort Collaborative. Summary statistics were computed for overall and site-level data to assess issues and identify
modifications. Two algorithms were developed to refine atomic encounters into cleaner, analyzable longitudinal clinical visits.

Results: Atomic inpatient encounters data were found to be widely disparate between sites in terms of length-of-stay (LOS) and numbers of OMOP CDM measurements per
encounter. After aggregating encounters to macrovisits, LOS and measurement variance decreased. A subsequent algorithm to identify hospitalized macrovisits further
reduced data variability.

Discussion: Encounters are a complex and heterogeneous component of EHR data and native data issues are not addressed by existing methods. These types of complex and
poorly studied issues contribute to the difficulty of deriving value from EHR data, and these types of foundational, large-scale explorations, and developments are necessary
to realize the full potential of modern real-world data.

Conclusion: This article presents method developments to manipulate and resolve EHR encounter data issues in a generalizable way as a foundation for future research and
analysis.
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Abstract

Observational data can be used to conduct drug surveillance and effectiveness studies, investigate treatment
pathways, and predict patient outcomes. Such studies require developing executable algorithms to find patients of
interest or phenotype algorithms. Creating reliable and comprehensive phenotype algorithms in data networks is
especially hard as differences in patient representation and data heterogeneity must be considered. In this paper, we
discuss a process for creating a comprehensive concept set and a recommender system we built to facilitate it.
PHenotype Observed Entity Baseline Endorsements (PHOEBE) uses the data on code utilization across 22 electronic
health record and claims datasets mapped to the Observational Health Data Sciences and Informatics (OHDSI)
Common Data Model from the 6 countries to recommend semantically and lexically similar codes. Coupled with
Cohort Diagnostics, it is now used in major network OHDSI studies. When used to create patient cohorts, PHOEBE
identifies more patients and captures them earlier in the course of the disease.
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Abstract

Post-market drug surveillance monitors new and evolving treatments for their effectiveness and safety in real-world
conditions. A large amount of drug safety surveillance data is captured by spontaneous reporting systems such as the
FAERS. Developing automated methods to identify actionable safety signals from these databases is an active area of
research. In this paper, we propose two novel network representation learning methods (HARE and T-HARE) for signal
detection that jointly utilize association information between drugs and medical outcomes from the FAERS and
ancestral information in medical ontologies. We evaluate these methods using two publicly available reference
datasets, EU-ADR and OMOP corpus. Experimental results showed that the proposed methods significantly outper-
formed standard methodologies based on disproportionality metrics and the existing state-of-the-art aer2vec
method with statistically significant improvements on both EU-ADR and OMOP datasets. Through quantitative and
qualitative analysis, we demonstrate the potential of the proposed methods for effective signal detection.
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Abstract

Linking Area Deprivation Index (ADI) scores to observational data offers the opportunity to characterize healthcare
treatment and outcomes that are driven by socioeconomic deprivation. The current study aims to assess the
feasibility of creating an analysis package to link ADI rankings to multiple patient-level EHR datasets transformed into
the OMOP CDM. Patients within two cancer cohorts (breast cancer and multiple myeloma) were identified within two
OMOP datasets and their records were linked with ADI scores using address information in the OMOP location table.
With ADI linked to patient addresses, we generated visualizations showing the geographic distribution of each cohort
based on ADI scores. Additionally, further assessment showed that over 89% of patient addresses could successfully

be linked with ADI rankings. In conducting this assessment, we have demonstrated that developing a package to link
ADI scores with multiple OMOP datasets is feasible.
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Abstract A, 5
Purpose: To compare the computability of Observational Medical Outcomes Partnership (OMOP)-based queries related to prescreening of patien?ﬁ%
two versions of the OMOP common data model (CDM; v5.3 and v5.4) and to assess the performance of the Greater Paris University Hospital (APHP)
prescreening tool.

Materials and methods: We identified the prescreening information items being relevant for prescreening of patients with cancer. We randomly selected 15
academic and industry-sponsored urology phase I-IV clinical trials (CTs) launched at APHP between 2016 and 2021. The computability of the related
prescreening criteria (PC) was defined by their translation rate in OMOP-compliant queries and by their execution rate on the APHP clinical data warehouse
(CDW) containing data of 205,977 patients with cancer. The overall performance of the prescreening tool was assessed by the rate of true- and false-positive
cases of three randomly selected CTs.

Results: We defined a list of 15 minimal information items being relevant for patients' prescreening. We identified 83 PC of the 534 eligibility criteria from
the 15 CTs. We translated 33 and 62 PC in queries on the basis of OMOP CDM v5.3 and v5.4, respectively (translation rates of 40% and 75%, respectively). Of
the 33 PC translated in the v5.3 of the OMOP CDM, 19 could be executed on the APHP CDW (execution rate of 58%). Of 83 PC, the computability rate on the
APHP CDW reached 23%. On the basis of three CTs, we identified 17, 32, and 63 patients as being potentially eligible for inclusion in those CTs, resulting in
positive predictive values of 53%, 41%, and 21%, respectively.

Conclusion: We showed that PC could be formalized according to the OMOP CDM and that the oncology extension increased their translation rate through
better representation of cancer natural history.
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Abstract

The Austrian nationwide EHR system ELGA can contribute valuable data for research due to its high
volume of data and broad population coverage. In order to be applicable in international research
projects, transformation to a standardized, research-oriented data model such as the OMOP common
data model is essential. In this paper we describe our experience with the corresponding
transformation task. Using Python scripts, we implemented a prototypical process that extracts,
transforms, maps, and loads fully structured sections of ELGA documents to an OMOP database.

=
A—XAMUTFOEENREHRS AT ATHBDELGAE. ZDFT—HFEDZE ERIEWVWAOZ/I\—L TS
CENS, ARICEODTEERT —HZIRMMIBCENTEEYT., ERNAARTOS T MIEHET B
HICIE. OMOPHIEST — A ETILD LS IMZE L SNTEATIEEDT — Y ETI)ILADZIBH AR R TH B.
KX TlE. WIHTDEMAS X (CET DI EDRRER(CDULNTIRNRD, Python XU T h2ERLU T,
ELGAXZEDTEIME&E b tto> a>amt. i, YXvE>2D U, OMOPF—AXR—-X(CO—R93BT0
NI TDT7OR=EZEEUF U,

ETL process

Staging area OMOP CDM

Extract Transform & Load @

: -data analysis
; - -mapping
; -transform "
Ll J

::ﬁ OHDSI —

MySQL PostigreSQL

XML based
HL7 CDA documents Figure 2. Overview of the implemented ETL process.

16



SR INTELEXFT —INR— A EFEE

> Healthc Inform Res. 2023 Apr;29(2):132-144. doi: 10.4258/hir.2023.29.2.132. Epub 2023 Apr 30.

Standardized Database of 12-Lead
Electrocardiograms with a Common Standard for the
Promotion of Cardiovascular Research: KURIAS-ECG

Hakje Yoo 1, Yunjin Yum 2, Soo Wan Park 1, Jeong Moon Lee 1, Moonjoung Jang ',

Yoojoong Kim 2, Jong-Ho Kim 4, Hyun-Joon Park 2, Kap Su Han 2, Jae Hyoung Park 4,

1 4 6
Hyung Joon Joo PMID: 37190737

Affiliations

1

w

Korea University Research Institute for Medical Bigdata Science, Korea University College of
Medicine, Seoul, Korea.

Department of Biostatistics, Korea University College of Medicine, Seoul, Korea.

School of Computer Science and Information Engineering, The Catholic University of Korea,
Bucheon, Korea.

Department of Cardiology, Cardiovascular Center, Korea University College of Medicine, Seoul,
Korea.

Korea University Research Institute for Healthcare Service Innovation, Korea University College
of Medicine, Seoul, Korea.

Department of Medical Informatics, Korea University College of Medicine, Seoul, Korea.

17



o 7
Abstract il K

Objectives: Electrocardiography (ECG)-based diagnosis by experts cannot maintain uniform quality because individual differences may occur. Previous public
databases can be used for clinical studies, but there is no common standard that would allow databases to be combined. For this reason, it is difficult to
conduct research that derives results by combining databases. Recent commercial ECG machines offer diagnoses similar to those of a physician. Therefore,
the purpose of this study was to construct a standardized ECG database using computerized diagnoses.

Methods: The constructed database was standardized using Systematized Nomenclature of Medicine Clinical Terms (SNOMED CT) and Observational
Medical Outcomes Partnership-common data model (OMOP-CDM), and data were then categorized into 10 groups based on the Minnesota classification. In
addition, to extract high-quality waveforms, poor-quality ECGs were removed, and database bias was minimized by extracting at least 2,000 cases for each
group. To check database quality, the difference in baseline displacement according to whether poor ECGs were removed was analyzed, and the usefulness
of the database was verified with seven classification models using waveforms.

Results: The standardized KURIAS-ECG database consists of high-quality ECGs from 13,862 patients, with about 20,000 data points, making it possible to
obtain more than 2,000 for each Minnesota classification. An artificial intelligence classification model using the data extracted through SNOMED-CT showed
an average accuracy of 88.03%.

Conclusions: The KURIAS-ECG database contains standardized ECG data extracted from various machines. The proposed protocol should promote
cardiovascular disease research using big data and artificial intelligence.
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Objectives: Since protecting patients' privacy is a major concern in clinical research, there has been a growing need for privacy-preserving data
analysis platforms. For this purpose, a federated learning (FL) method based on the Observational Medical Outcomes Partnership (OMOP) common
data model (CDM) was implemented, and its feasibility was demonstrated.

Methods: We implemented an FL platform on FeederNet, which is a distributed clinical data analysis platform based on the OMOP CDM in Korea. We
trained it through an artificial neural network (ANN) using data from patients who received steroid prescriptions or injections, with the aim of
predicting the occurrence of side effects depending on the prescribed dose. The ANN was trained using the FL platform with the OMOP CDMs of
Kyung Hee University Medical Center (KHMC) and Ajou University Hospital (AUH).

Results: The area under the receiver operating characteristic curves (AUROCs) for predicting bone fracture, osteonecrosis, and osteoporosis using
only data from each hospital were 0.8426, 0.6920, and 0.7727 for KHMC and 0.7891, 0.7049, and 0.7544 for AUH, respectively. In contrast, when
using FL, the corresponding AUROCs were 0.8260, 0.7001, and 0.7928 for KHMC and 0.7912, 0.8076, and 0.7441 for AUH, respectively. In particular,
FL led to a 14% improvement in performance for osteonecrosis at AUH.

Conclusions: FL can be performed with the OMOP CDM, and FL often shows better performance than using only a single institution's data. Therefore,
research using OMOP CDM has been expanded from statistical analysis to machine learning so that researchers can conduct more diverse research.
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Observational Study
doi: 10.3233/SHTI230245.
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Introduction: Real-world data (RWD) is gaining importance in research. For instance, the European Medicines Agency (EMA) is currently in the
process of establishing a cross-national research network that utilizes RWD for research. However, data harmonization across countries must be
carefully considered to avoid misclassification and bias.

Objectives: This paper aims to investigate the extent to which a correct assignment of RxNorm ingredients is possible for medication orders that
include only ATC codes.

Methods: In this study, we analyzed 1,506,059 medication orders from the University Hospital Dresden (UKD) and merged them with the ATC
vocabulary in the Observational Medical Outcomes Partnership (OMOP) including relevant relationship mappings to RxNorm.

Results: We identified 70.25% of all medication orders were single ingredients with direct mapping to RxNorm. However, we also identified a
significant complexity in mappings for the other medication orders that was visualized in an interactive scatterplot.

Discussion: The majority of medication orders under observation (70.25%) are single ingredients and can be standardized to RxNorm, combination
drugs pose a challenge due to the different approaches of ingredient assignments in ATC and RxNorm. The provided visualization can help research
teams gain a better understanding of problematic data and further investigate identified issues.
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Abstract
OMOP common data model (CDM) is designed for analyzing large clinical data and building cohorts for
medical research, which requires Extract-Transform-Load processes (ETL) of local heterogeneous
medical data. We present a concept for developing and evaluating a modularized metadata-driven ETL
process, which can transform data into OMOP CDM regardless of 1) the source data format, 2) its
versions and 3) context of use.
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' Week 1: Initiating A Network Study
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Week 2: Data Diagnostics

Session 1: Clair Blacketer, Mui Van Zandt, Sarah Seager
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Week 3: Phenotype Development

Session 1a: Anna Ostropolets — Outcome Design
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End-stage renal disease phenotype development
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Week 3: Phenotype Development

Session 2a: Christian Reich — Exposure Design
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Week 4: Phenotype Evaluation

Session 1: James Gilbert, Azza Shoaibi

Phenotype Evaluation
with CohortDiagnostics
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Week 5: Analysis Design

Session 1: Patrick Ryan

CDEFATI(E. SOS Challenge&EW\S5T7OZ T MIDWTEHBAENTWLET,
coTO>T U LT EEEOBVWIEST X &B3EHIC. HETHERICY
BREBERZWIL. T—F2M. Jx /50 THREME. J/R— N2l
Sisyphus Challenge Week 5: XiT. MRZMDRT Y ITZBEATNET . COETATE,. T—FBEINS

Jx /94 TREHE. €U TCREDTRETDRAT YV T ITEATND Z ENER

BAENTWEYT, Fe. 2OTOZ T MISNY 357 —45/)\— hF—DI&EIR>,

Standardized analysis design
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Week 6: Network Execution

Session 1: Jenna Reps, Jack Brewster

Sisyphus Challenge Week 6:
Strategus execution

Jennaflack
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Session 2: Anthony Sena, Chungsoo Kim

Sisyphus Challenge Week 6: Strategus execution

ﬁ Anthony Sena
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Week 7: Study Diagnostics

Session 1: Fan Bu, George Hripcsak

r

OHDsSI

SOS Challenge Week 7
Study Diagnostics

Anti-VEGF and kidney failure

Fan Bu and George Hripcsak
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Session 2: Mitchell Conover, Nicole Pratt
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OHDSI

oquinolones & Aortic Aneurisms / Aor

SOS Challenge Week 7:
Study Diagnostics

Nicole Pratt & Mitch Conover

tic Dissection
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Week 8: Evidence Synthesis

Session 1: Yong Chen, Martijn Schuemie

r Solution — likelihood profiling

Data sites share actual shape of likelihood, instead of just the hazard
ratio + confidence interval

; SMMR
Key ideas

A St

Session 2: Marc Suchard

F From per-database to summary estimate

Two “choices™:
1. Meta-analyze calibrated estimates (once)

2. Calibrate meta-analytic estimates (many)
« best practice: non-i ndependent confounding across data-sources
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Week 9: Interpreting the Results

Session 1: Cindy Cai

Preliminary Results

Déscussion rather than Tutorial

CDOHET(E. SOS ChallengelCHUWT. HMERIEIERFE (anti-VEGF)
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Session 2: Jack Janetzki, Seng Chan You

OHDSI SOS Challenge 2023

Is fluoroquinolone use associated with the
development of aortic aneurysms and aortic
dissections? An international network study

Chief investigators:
Seng Chan You, Seonji Kim, Jung Ho Kim, Jung Ah Lee - Yonsei University
Jack Janetzki, Nicole Pratt - University of South Australia
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