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Abstract

Motivation: A global medical crisis like the COVID-19 pandemic requires interdisciplinary and highly collaborative research from all over
the world. One of the key challenges for collaborative research is a lack of interoperability among various heterogeneous data sources.
Interoperability, standardization and mapping of datasets is necessary for data analysis and applications in advanced algorithms such as
developing personalized risk prediction modeling.

Results: To ensure the interoperability and compatibility among COVID-19 datasets, we present here a Common Data Model (CDM)
which has been built from 11 different COVID-19 datasets from various geographical locations. The current version of the CDM holds
4639 data variables related to COVID-19 such as basic patient information (age, biological sex, and diagnosis) as well as disease-specific
data variables, for example, Anosmia and Dispnea. Each of the data variables in the data model is associated with specific data types,
variable mappings, value ranges, data units, and data encodings that could be used for standardizing any dataset. Moreover, the
compatibility with established data standards like OMOP and FHIR makes the CDM a well-designed common data model for COVID-19
data interoperability.

Availability: The CDM is available in a public repo here: https://github.com/Fraunhofer-SCAI-Applied-Semantics/COVID-19-Global-Model.
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Abstract

Objective: The free-text Condition data field in the ClinicalTrials.gov is not amenable to computational processes for retrieving, aggregating and
visualizing clinical studies by condition categories. This paper contributes a method for automated ontology-based categorization of clinical studies by
their conditions.

Materials and methods: Our method first maps text entries in ClinicalTrials.gov's Condition field to standard condition concepts in the OMOP
Common Data Model by using SNOMED CT as a reference ontology and using Usagi for concept normalization, followed by hierarchical traversal of
the SNOMED ontology for concept expansion, ontology-driven condition categorization, and visualization. We compared the accuracy of this method
to that of the MeSH-based method.

Results: We reviewed the 4,506 studies on Vivli.org categorized by our method. Condition terms of 4,501 (99.89%) studies were successfully mapped
to SNOMED CT concepts, and with a minimum concept mapping score threshold, 4,428 (98.27%) studies were categorized into 31 predefined
categories. When validating with manual categorization results on a random sample of 300 studies, our method achieved an estimated categorization
accuracy of 95.7%, while the MeSH-based method had an accuracy of 85.0%.

Conclusion: We showed that categorizing clinical studies using their Condition terms with referencing to SNOMED CT achieved a better accuracy and
coverage than using MeSH terms. The proposed ontology-driven condition categorization was useful to create accurate clinical study categorization
that enables clinical researchers to aggregate evidence from a large number of clinical studies.
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Objectives: The aim of this work is to demonstrate the use of a standardized health informatics framework to generate reliable and reproducible real-world
evidence from Latin America and South Asia towards characterizing coronavirus disease 2019 (COVID-19) in the Global South.

Materials and methods: Patient-level COVID-19 records collected in a patient self-reported notification system, hospital in-patient and out-patient records,
and community diagnostic labs were harmonized to the Observational Medical Outcomes Partnership common data model and analyzed using a federated
network analytics framework. Clinical characteristics of individuals tested for, diagnosed with or tested positive for, hospitalized with, admitted to intensive
care unit with, or dying with COVID-19 were estimated.

Results: Two COVID-19 databases covering 8.3 million people from Pakistan and 2.6 million people from Bahia, Brazil were analyzed. 109 504 (Pakistan) and
921 (Brazil) medical concepts were harmonized to Observational Medical Outcomes Partnership common data model. In total, 341 505 (4.1%) people in the
Pakistan dataset and 1 312 832 (49.2%) people in the Brazilian dataset were tested for COVID-19 between January 1, 2020 and April 20, 2022, with a median
[IQR] age of 36 [25, 76] and 38 (27, 50); 40.3% and 56.5% were female in Pakistan and Brazil, respectively. 1.2% percent individuals in the Pakistan dataset
had Afghan ethnicity. In Brazil, 52.3% had mixed ethnicity. In agreement with international findings, COVID-19 outcomes were more severe in men, elderly,
and those with underlying health conditions.

Conclusions: COVID-19 data from 2 large countries in the Global South were harmonized and analyzed using a standardized health informatics framework
developed by an international community of health informaticians. This proof-of-concept study demonstrates a potential open science framework for global
knowledge mobilization and clinical translation for timely response to healthcare needs in pandemics and beyond.

=

Bi: AAFRDOEMN(E. Global South(CH 1300 FTILAEER2019 (COVID-19) DFFHOF(ICAITT., ST AUBE
77 SEREEBIRMDS SR FROIE LN T DICHDIRELSNITRRIBIRFOHEADEREERILEIT DL TH
50

B ERE: $%O)§EEE¢(:_J:5L§D/7\TA WD AREBES LIMEEBD R, HIBDZE SR TIELZERBL AN
JLDCOVID-1958#*Z0OMOP CDM(CEEEHE. RY ND—IODHIL —LAD—D0Z BN T UIE, COVID-19DIRE. 2.
B, Abt. ERVABEEADAR. £ T LB ADERNGFHZHETE U,

R JSFERT>D830RAETSZILDINA —=T7MD2601H A&/ \—F 52DDCOVID-197 —IR—X =BT Uz, JFX
A > TIF109 504, TS2)LTIEI21DEZNMZZOMOP COM(CEESETz, G5t T, /\FRY>DF—Ftzv hTE341
505N (4.1%) , TS2I)ILDF7 =51y hTIEFL 312 8324 (49.2%) 1Y, ZOZOEIH1EI7J“:>2022'EE4EZOEI§_C((_
COVID-19D1&BEZ= ¥+, FindHR{E [IQR] (F36 [25, 76] &£38 (27, 50) , \FHFRXF>BXUVTSZILTEENEN
40.3% &E56.5% N ZETH oIz, INFRIZDFT—FY bTIE. 1.2%DANT IHZRI>VRETHDIZ. TSIV
52.3%hNEIMM TH DIz, COVID-19(F, Hit, Gind, BEABERI & CEEENSLI LN RSN,

s MFIEKICAIE T D2 DDOARSRENSDCOVID-197—4 (&, ERIFEHREFIRDOERIZ 125« (CL> THESNITEE
HRERIBRFOREHAZRAVWTRIISN, Dthenic. COMESEIEARE. /Ty IPENLUBOER_—X(ZH1 A
U — (ST D fesbDT O—) VULIRKIFEN CEERISADIZO DA —T > Y1 T2 ADORHEAHDEIREEZ R L TULD,



OHDSIER X

I i D R R
OMOP CDMZ#lL5k U7

> IMIR Med Inform, 2022 Oct 17;10(10):238936. doi: 10.2196/38936.

Standardized Description of the Feature Extraction
Process to Transform Raw Data Into Meaningful
Information for Enhancing Data Reuse: Consensus
Study

Antoine Lamer 1 2 3, Mathilde Fruchart ¥, Nicolas Paris *, Benjamin Popoff #, Anais Payen T,
Thibaut Balcaen 2, William Gacqguer 6 Guillaume Bouzillé 7, Marc Cuggia #

. 2 g [ 157
Matthieu Doutreligne © 7, Emmanuel Chazard

Affiliations + expand
PMID: 36251369 DOl 10.2196/38536

10



EY.N
Abstract nff K 4

Background: Despite the many opportunities data reuse offers, its implementation presents many difficulties, and raw data cannot be reused directly. Information is
not always directly available in the source database and needs to be computed afterwards with raw data for defining an algorithm.

Objective: The main purpose of this article is to present a standardized description of the steps and transformations required during the feature extraction process
when conducting retrospective observational studies. A secondary objective is to identify how the features could be stored in the schema of a data warehouse.
Methods: This study involved the following 3 main steps: (1) the collection of relevant study cases related to feature extraction and based on the automatic and
secondary use of data; (2) the standardized description of raw data, steps, and transformations, which were common to the study cases; and (3) the identification of
an appropriate table to store the features in the Observation Medical Outcomes Partnership (OMOP) common data model (CDM).

Results: We interviewed 10 researchers from 3 French university hospitals and a national institution, who were involved in 8 retrospective and observational studies.
Based on these studies, 2 states (track and feature) and 2 transformations (track definition and track aggregation) emerged. "Track" is a time-dependent signal or
period of interest, defined by a statistical unit, a value, and 2 milestones (a start event and an end event). "Feature" is time-independent high-level information with
dimensionality identical to the statistical unit of the study, defined by a label and a value. The time dimension has become implicit in the value or name of the
variable. We propose the 2 tables "TRACK" and "FEATURE" to store variables obtained in feature extraction and extend the OMOP CDM.

Conclusions: We propose a standardized description of the feature extraction process. The process combined the 2 steps of track definition and track aggregation.
By dividing the feature extraction into these 2 steps, difficulty was managed during track definition. The standardization of tracks requires great expertise with
regard to the data, but allows the application of an infinite number of complex transformations. On the contrary, track aggregation is a very simple operation with a
finite number of possibilities. A complete description of these steps could enhance the reproducibility of retrospective studies.
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The current generation of sequencing technologies has led to significant advances in identifying novel disease-associated mutations and generated
large amounts of data in a high-throughput manner. Such data in conjunction with clinical routine data are proven to be highly useful in deriving
population-level and patient-level predictions, especially in the field of cancer precision medicine. However, data harmonization across multiple
national and international clinical sites is an essential step for the assessment of events and outcomes associated with patients, which is currently not
adequately addressed. The Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) is an internationally established
research data repository introduced by the Observational Health Data Science and Informatics (OHDSI) community to overcome this issue. To address
the needs of cancer research, the genomic vocabulary extension was introduced in 2020 to support the standardization of subsequent data analysis.
In this review, we evaluate the current potential of the OMOP CDM to be applicable in cancer prediction and how comprehensively the genomic
vocabulary extension of the OMOP can serve current needs of Al-based predictions. For this, we systematically screened the literature for articles
that use the OMOP CDM in predictive analyses in cancer and investigated the underlying predictive models/tools. Interestingly, we found 248 articles,
of which most use the OMOP for harmonizing their data, but only 5 make use of predictive algorithms on OMOP-based data and fulfill our criteria.
The studies present multicentric investigations, in which the OMOP played an essential role in discovering and optimizing machine learning (ML)-
based models. Ultimately, the use of the OMOP CDM leads to standardized data-driven studies for multiple clinical sites and enables a more solid
basis utilizing, e.g., ML models that can be reused and combined in early prediction, diagnosis, and improvement of personalized cancer care and
biomarker discovery.
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Background: Cardio-cerebrovascular diseases (CVDs) result in 17.5 million deaths annually worldwide, accounting for 46.2% of noncommunicable causes of
death, and are the leading cause of death, followed by cancer, respiratory disease, and diabetes mellitus. Coronary artery computed tomography
angiography (CCTA), which detects calcification in the coronary arteries, can be used to detect asymptomatic but serious vascular disease. It allows for
noninvasive and quick testing despite involving radiation exposure.

Objective: The objective of our study was to investigate the effectiveness of CCTA screening on CVD outcomes by using the Observational Health Data
Sciences and Informatics' Observational Medical Outcomes Partnership Common Data Model (OMOP-CDM) data and the population-level estimation
method.

Methods: Using electronic health record-based OMOP-CDM data, including health questionnaire responses, adults (aged 30-74 years) without a history of
CVD were selected, and 5-year CVD outcomes were compared between patients undergoing CCTA (target group) and a comparison group via 1:1 propensity
score matching. Participants were stratified into low-risk and high-risk groups based on the American College of Cardiology/American Heart Association
atherosclerotic cardiovascular disease (ASCVD) risk score and Framingham risk score (FRS) for subgroup analyses.

Results: The 2-year and 5-year risk scores were compared as secondary outcomes between the two groups. In total, 8787 participants were included in both
the target group and comparison group. No significant differences (calibration P=.37) were found between the hazard ratios of the groups at 5 years. The
subgroup analysis also revealed no significant differences between the ASCVD risk scores and FRSs of the groups at 5 years (ASCVD risk score: P=.97; FRS:
P=.85). However, the CCTA group showed a significantly lower increase in risk scores at 2 years (ASCVD risk score: P=.03; FRS: P=.02).

Conclusions: Although we could not confirm a significant difference in the preventive effects of CCTA screening for CVDs over a long period of 5 years, it
may have a beneficial effect on risk score management over 2 years.
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Transforming and evaluating the UK Biobank to the
OMOP Common Data Model for COVID-19 research
and beyond
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Objective: The COVID-19 pandemic has demonstrated the value of real-world data for public health research. International federated analyses are crucial for
informing policy makers. Common data models (CDM) are critical for enabling these studies to be performed efficiently. Our objective was to convert the UK
Biobank, a study of 500,000 participants with rich genetic and phenotypic data to the Observational Medical Outcomes Partnership (OMOP) CDM.

Materials and methods: We converted UK Biobank data to OMOP CDM v. 5.3. We transformedparticipant research data on diseases collected at
recruitment and electronic health records (EHR) from primary care, hospitalizations, cancer registrations, and mortality from providers in England, Scotland,
and Wales. We performed syntactic and semantic validations and compared comorbidities and risk factors between source and transformed data.

Results: We identified 502,505 participants (3,086 with COVID-19) and transformed 690 fields (1,373,239,555 rows) to the OMOP CDM using eight different
controlled clinical terminologies and bespoke mappings. Specifically, we transformed self-reported non-cancer illnesses 946,053 (83.91% of all source
entries), cancers 37,802 (70.81%), medications 1,218,935 (88.25%), and prescriptions 864,788 (86.96%). In EHR, we transformed 1,3028,182 (99.95%)
hospital diagnoses, 6,465,399 (89.2%) procedures, 337,896,333 primary care diagnoses (CTV3, SNOMED-CT), 139,966,587 (98.74%) prescriptions (dm+d)
and 77,127 (99.95%) deaths (ICD-10). We observed good concordance across demographic, risk factor, and comorbidity factors between source and
transformed data.

Discussion and conclusion: Our study demonstrated that the OMOP CDM can be successfully leveraged to harmonize complex large-scale biobanked studies
combining rich multimodal phenotypic data. Our study uncovered several challenges when transforming data from questionnaires to the OMOP CDM which
require further research. The transformed UK Biobank resource is a valuable tool that can enable federated research, like COVID-19 studies.
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MAERR. FECRQEZZHUTE. BXNSIUBERNDRIEZITV). R —5 EEREOT — 5 DHFEREDBEREF 2 LR
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> Pediatr Pulmonol. 2022 Oct 13. doi: 10.1002/ppul.26204. Online ahead of print.

Standardizing electronic health record ventilation
data in the pediatric long-term mechanical
ventilator-dependent population
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Abstract

Background: Sharing data across institutions is critical to improving care for children who are using long-term mechanical ventilation (LTMV).
Mechanical ventilation data are complex and poorly standardized. This lack of data standardization is a major barrier to data sharing.
Objective: We aimed to describe current ventilator data in the electronic health record (EHR) and propose a framework for standardizing these data

using a common data model (CDM) across multiple populations and sites.
Methods: We focused on a cohort of patients with LTMV dependence who were weaned from mechanical ventilation (MV). We extracted and

described relevant EHR ventilation data. We identified the minimum necessary components, termed "Clinical Ideas," to describe MV from time of
initiation to liberation. We then utilized existing resources and partnered with informatics collaborators to develop a framework for incorporating
Clinical Ideas into the PEDSnet CDM based on the Observational Medical Outcomes Partnership (OMOP).

Results: We identified 78 children with LTMV dependence who weaned from ventilator support. There were 25 unique device names and 28 unique
ventilation mode names used in the cohort. We identified multiple Clinical Ideas necessary to describe ventilator support over time: device, interface,
ventilation mode, settings, measurements, and duration of ventilation usage per day. We used Concepts from the SNOMED-CT vocabulary and
integrated an existing ventilator mode taxonomy to create a framework for CDM and OMOP integration.

Conclusion: The proposed framework standardizes mechanical ventilation terminology and may facilitate efficient data exchange in a multisite
network. Rapid data sharing is necessary to improve research and clinical care for children with LTMV dependence.
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> BMC Med Inform Decis Mak. 2022 Oct 7;22(1):261. doi: 10.1186/512911-022-02006-1.

Adaptation and validation of a coding algorithm for
the Charlson Comorbidity Index in administrative

claims data using the SNOMED CT standardized
vocabulary
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Abstract

Objectives: The Charlson comorbidity index (CCl), the most ubiquitous comorbid risk score, predicts one-year mortality among hospitalized patients and provides a
single aggregate measure of patient comorbidity. The Quan adaptation of the CCl revised the CCl coding algorithm for applications to administrative claims data
using the International Classification of Diseases (ICD). The purpose of the current study is to adapt and validate a coding algorithm for the CCI using the SNOMED CT
standardized vocabulary, one of the most commonly used vocabularies for data collection in healthcare databases in the U.S.

Methods: The SNOMED CT coding algorithm for the CCl was adapted through the direct translation of the Quan coding algorithms followed by manual curation by
clinical experts. The performance of the SNOMED CT and Quan coding algorithms were compared in the context of a retrospective cohort study of inpatient visits
occurring during the calendar years of 2013 and 2018 contained in two U.S. administrative claims databases. Differences in the CCl or frequency of individual
comorbid conditions were assessed using standardized mean differences (SMD). Performance in predicting one-year mortality among hospitalized patients was
measured based on the c-statistic of logistic regression models.

Results: For each database and calendar year combination, no significant differences in the CCl or frequency of individual comorbid conditions were observed
between vocabularies (SMD < 0.10). Specifically, the difference in CCl measured using the SNOMED CT vs. Quan coding algorithms was highest in MDCD in 2013
(3.75 vs. 3.6; SMD = 0.03) and lowest in DOD in 2018 (3.93 vs. 3.86; SMD = 0.02). Similarly, as indicated by the c-statistic, there was no evidence of a difference in
the performance between coding algorithms in predicting one-year mortality (SNOMED CT vs. Quan coding algorithms, range: 0.725-0.789 vs. 0.723-0.787,
respectively). A total of 700 of 5,348 (13.1%) ICD code mappings were inconsistent between coding algorithms. The most common cause of discrepant codes was
multiple ICD codes mapping to a SNOMED CT code (n = 560) of which 213 were deemed clinically relevant thereby leading to information gain.

Conclusion: The current study repurposed an important tool for conducting observational research to use the SNOMED CT standardized vocabulary.
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Online ahead of print.

Risks of long-term use of proton pump inhibitor on
ischemic vascular events: A distributed network
analysis of 5 real-world observational Korean
databases using a common data model
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Abstract

Background: Proton pump inhibitors (PPIs) are frequently prescribed drugs. However, it has been suggested that they are associated with an
increased risk of ischemic vascular events (IVE) including stroke, although the data are inconsistent.

Aims: We investigated the association between PPIs use and IVE in five observational Korean databases using a common data model (CDM).
Methods: This study included patient-based retrospective, observational cohort data of subjects aged over 18 years between January 1, 2004, and
December 31, 2020, from five medical centers as part of the Observational Medical Outcomes Partnership (OMOP) CDM. Subjects who were included
in both cohorts or had a previous history of ischemic stroke were excluded. After propensity matching, 8007 propensity-matched pairs between the
PPIs and H, receptor antagonist (H,RA) users were included in this study.

Results: In the 1:1 propensity score matching with 8007 in each group, long-term PPIs use (>>365 days) was not associated with ischemic stroke (odds
ratio (OR) = 1.05, 95% confidence interval (Cl) 0.71-1.56; I? = 57%), ischemic stroke and transient ischemic attack (OR = 1.02, 95% Cl 0.71-1.48; /> =
53%), and net adverse clinical events (OR = 1.08, 95% Cl 0.83-1.40; /> = 47%) compared with H2RAs users.

Conclusions: Our analysis in a large dataset found no evidence that long-term use of PPls was associated with an increased risk of ischemic stroke.
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> Front Pharmacol. 2022 Sep 14;13:945592. doi: 10.3389/fphar.2022.945592. eCollection 2022.

International cohort study indicates no association
between alpha-1 blockers and susceptibility to
COVID-19 in benign prostatic hyperplasia patients
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Abstract

Purpose: Alpha-1 blockers, often used to treat benign prostatic hyperplasia (BPH), have been hypothesized to prevent COVID-19 complications by
minimising cytokine storm release. The proposed treatment based on this hypothesis currently lacks support from reliable real-world evidence,
however. We leverage an international network of large-scale healthcare databases to generate comprehensive evidence in a transparent and
reproducible manner. Methods: In this international cohort study, we deployed electronic health records from Spain (SIDIAP) and the United States
(Department of Veterans Affairs, Columbia University Irving Medical Center, IQVIA OpenClaims, Optum DOD, Optum EHR). We assessed association
between alpha-1 blocker use and risks of three COVID-19 outcomes-diagnosis, hospitalization, and hospitalization requiring intensive services-using a
prevalent-user active-comparator design. We estimated hazard ratios using state-of-the-art techniques to minimize potential confounding, including
large-scale propensity score matching/stratification and negative control calibration. We pooled database-specific estimates through random effects
meta-analysis. Results: Our study overall included 2.6 and 0.46 million users of alpha-1 blockers and of alternative BPH medications. We observed no
significant difference in their risks for any of the COVID-19 outcomes, with our meta-analytic HR estimates being 1.02 (95% Cl: 0.92-1.13) for
diagnosis, 1.00 (95% Cl: 0.89-1.13) for hospitalization, and 1.15 (95% Cl: 0.71-1.88) for hospitalization requiring intensive services. Conclusion: We
found no evidence of the hypothesized reduction in risks of the COVID-19 outcomes from the prevalent-use of alpha-1 blockers-further research is
needed to identify effective therapies for this novel disease.
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B OHDSI Global Symposium
- 10H14-16H

Oct. 14 — Main Conference
Oct. 15 — Tutorial

Oct. 15-16 — Workgroup Activities

B OHDSI APAC Symposium
- 11H12-13HICEAET,

128 J0LBH Fa1—hkUJ)lday
13H AFfE 9:00-17:00
- 2153
SRR IRAEEENIE 4F
General Medicine Building 4F, Taipei Medical University
https://goo.gl/maps/hBzhfiQmp5TYPPwe9
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https://ohdsi.org/2022-apac-ohdsi-symposium/

Publications Support & Sponsorship » 2022 OHDSI Symposium {« 2022 APAC Symposium Newsletters v Follow OHDS! on Social v

2022 APAC OHDSI Symposium

Nov. 12 - 13 » Taipei Medical University

—

We are excited to announce that registration and collaborator showcase submissions for the 2022 OHDSI APAC Symposium, which will be held
MNov. 12-13, is now openl This two-day event will take place in Taipei, Taiwan at the Taipei Medical University and also be broadcasted virtually for
those who are not able to participate in person.
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OHDSI APAC Symposium

118128 *EH

08:30-09:00 Registration

09:00-12:00 OHDSI Intro - CDM & Vocab
12:00-13:00 Lunch & Poster session

13:00-17:00 ETL & DQ / Phenotype Development

11H13H HEHR

08:00-09:00 Registration & Light breakfast
09:00-09:20 Welcome session
09:20-09:40 Group Photo

Session 1: Envisioning of OHDSI Global & EU
09:40-10:00 Key note - OHDSI Global Presentation
10:00-10:20 DARWIN EU

10:20-10:30 Break

Session 2: The Challenges of Research in OHDSI APAC
10:30-10:50 OHDSI APAC Introduction

10:50-11:30 Researches in OHDSI APAC

11:30-11:45 Researches using Taiwan national data
11:45-12:00 Researches using TMUCRD data

12:00-13:00 Lunch & Poster Presentation

Session 3: The Implication Experiences in OHDSI Region
13:00-14:00 Panel - Standardization & common data models
14:00-15:00 Panel - APAC Regional adaption to standardization
15:00-15:15 Break

15:15-16:15 Poster session / Network Session
16:15-17:00 Closing remarks
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® APAC Community Call 77—V

Sept. 22

Oct. 6
Oct. 20

EU & Latin America Chapter Sharing Session
(Finland, Ukraine, Latin America)

India Chapter Intro & Clinical Registry Efforts
Global Symposium Recap

® Global Community Call 77—<

Oct. 4

Oct. 11
Oct. 18
Oct. 25

OHDSI Debates

#0OHDSI2022 Mad Minutes (2022 Collaborator Showcase)
Welcome to OHDSI
Future Directions of OHDSI
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