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Abstract (abbreviated): The medical knowledge graph provides explainable decision support, helping clinicians with prompt diagnosis and treatment suggestions. However, in real-
world clinical practice, patients visit different hospitals seeking various medical services, resulting in fragmented patient data across hospitals. This study aims to propose an electronic
health record (EHR)—oriented knowledge graph system for collaborative reasoning with multicenter fragmented patient medical data, all the while preserving data privacy. The study
introduced an EHR knowledge graph framework and a novel collaborative reasoning process for utilizing multicenter fragmented information. The system was deployed in each hospital
and used a unified semantic structure and Observational Medical Outcomes Partnership (OMOP) vocabulary to standardize the local EHR data set. The generated intermediate findings
used hypernym concepts to isolate original medical data. The intermediate findings and hash-encrypted patient identities were synchronized through a blockchain network. The
multicenter intermediate findings were collaborated for final reasoning and clinical decision support without gathering original EHR data. The system underwent evaluation through an
application study involving the utilization of multicenter fragmented EHR data to alert non-nephrology clinicians about overlooked patients with chronic kidney disease (CKD). The study
covered 1185 patients in nonnephrology departments from 3 hospitals. The patients visited at least two of the hospitals. Of these, 124 patients were identified as meeting CKD diagnosis
criteria through collaborative reasoning using multicenter EHR data, whereas the data from individual hospitals alone could not facilitate the identification of CKD in these patients. The
assessment by clinicians indicated that 78/91 (86%) patients were CKD positive. The proposed system was able to effectively utilize multicenter fragmented EHR data for clinical
application. The application study showed the clinical benefits of the system with prompt and comprehensive decision support.
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Abstract: Objectives: This study aims to enhance the analysis of healthcare processes by introducing Object-Centric Process Mining (OCPM). By offering a
holistic perspective that accounts for the interactions among various objects, OCPM transcends the constraints of conventional patient-centric process mining
approaches, ensuring a more detailed and inclusive understanding of healthcare dynamics. Methods: We develop a novel method to transform the
Observational Medical Outcomes Partnership Common Data Models (OMOP CDM) into Object-Centric Event Logs (OCELs). First, an OMOP CDM4PM is created
from the standard OMOP CDM, focusing on data relevant to generating OCEL and addressing healthcare data's heterogeneity and standardization challenges.
Second, this subset is transformed into OCEL based on specified healthcare criteria, including identifying various object types, clinical activities, and their
relationships. The methodology is tested on the MIMIC-1V database to evaluate its effectiveness and utility. Results: Our proposed method effectively produces
OCELs when applied to the MIMIC-1V dataset, allowing for the implementation of OCPM in the healthcare industry. We rigorously evaluate the
comprehensiveness and level of abstraction to validate our approach's effectiveness. Additionally, we create diverse object-centric process models intricately
designed to navigate the complexities inherent in healthcare processes. Conclusion: Our approach introduces a novel perspective by integrating multiple
viewpoints simultaneously. To the best of our knowledge, this is the inaugural application of OCPM within the healthcare sector, marking a significant
advancement in the field.

Keywords: Health informatics; Healthcare process; OMOP common data model; Object-centric event log; Object-centric process mining.
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Abstract: The European Health Data Space (EHDS) shapes the digital transformation of healthcare in Europe. The EHDS regulation will also accelerate the use of health data for research, innovation, policy-making, and regulatory activities for
secondary use of data (known as EHDS2). The Integration of heterogeneous Data and Evidence towards Regulatory and HTA Acceptance (IDERHA) project builds one of the first pan-European health data spaces in alignment with the EHDS2
requirements, addressing lung cancer as a pilot. In this study, we conducted a comprehensive review of the EHDS regulation, technical requirements for EHDS2, and related projects. We also explored the results of the Joint Action Towards the
European Health Data Space (TEHDAS) to identify the framework of IDERHA's alignment with EHDS2. We also conducted an internal webinar and an external workshop with EHDS experts to share expertise on the EHDS requirements and challenges.
Results: We identified the lessons learned from the existing projects and the minimum-set of requirements for aligning IDERHA infrastructure with EHDS2, including user journey, concepts, terminologies, and standards. The IDERHA framework (i.e.,
platform architecture, standardization approaches, documentation, etc.) is being developed accordingly. The IDERHA's alignment plan with EHDS2 necessitates the implementation of three categories of standardization for: data discoverability:
Data Catalog Vocabulary (DCAT-AP), enabling semantics interoperability: Observational Medical Outcomes Partnership (OMOP), and health data exchange (DICOM and FHIR). The main challenge is that some standards are still being refined, e.g.,
the extension of the DCAT-AP (HealthDCAT-AP). Additionally, extensions to the Observational Health Data Sciences and Informatics (OHDSI) OMOP Common Data Model (CDM) to represent the patient-generated health data are still needed. Finally,
proper mapping between standards (FHIR/OMOP) is a prerequisite for proper data exchange. The IDERHA's plan and our collaboration with other EHDS initiatives/projects are critical in advancing the implementation of EHDS2.

Keywords: Artificial Intelligence; European health data space; cancer; digital health; healthcare standards; interoperability; secondary use of data..
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Abstract Background: Electronic medical record (EMR) systems are essential in health care for collecting and storing patient medical data. They provide critical information to doctors and
caregivers, facilitating improved decision-making and patient care. Despite their significance, optimizing EMR systems is crucial for enhancing health care quality. Implementing the
Observational Medical Outcomes Partnership (OMOP) shared data model represents a promising approach to improve EMR performance and overall health care outcomes. Objective: This
study aims to evaluate the effects of implementing the OMOP shared data model in EMR systems and to assess its impact on enhancing health care quality. Methods: In this study, 3 distinct
methodologies are used to explore various aspects of health care information systems. First, factor analysis is utilized to investigate the correlations between EMR systems and attitudes
toward OMOP. Second, the best-worst method (BWM) is applied to determine the weights of criteria and subcriteria. Lastly, the decision-making trial and evaluation laboratory technique is
used to illustrate the interactions and interdependencies among the identified criteria. Results: In this research, we evaluated the AliHealth EMR system by surveying 98 users and
practitioners to assess its effectiveness and user satisfaction. The study reveals that among all components, "EMR resolution" holds the highest importance with a weight of 0.31007783,
highlighting its significant role in the evaluation. Conversely, "EMR ease of use" has the lowest weight of 0.1860467, indicating that stakeholders prioritize the resolution aspect over ease of
use in their assessment of EMR systems. Conclusions: The findings highlight that stakeholders prioritize certain aspects of EMR systems, with "EMR resolution" being the most valued
component.
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Abstract: Generating synthetic patient data is crucial for medical research, but common approaches build up on black-box models which do not allow for expert verification or
intervention. We propose a highly available method which enables synthetic data generation from real patient records in a privacy preserving and compliant fashion, is
interpretable and allows for expert intervention. Our approach ties together two established tools in medical informatics, namely OMOP as a data standard for electronic
health records and Synthea as a data synthetization method. For this study, data pipelines were built which extract data from OMOP, convert them into time series format,
learn temporal rules by 2 statistical algorithms (Markov chain, TARM) and 3 algorithms of causal discovery (DYNOTEARS, J-PCMCI+, LINGAM) and map the outputs into Synthea
graphs. The graphs are evaluated quantitatively by their individual and relative complexity and qualitatively by medical experts. The algorithms were found to learn
gualitatively and quantitatively different graph representations. Whereas the Markov chain results in extremely large graphs, TARM, DYNOTEARS, and J-PCMCI+ were found to
reduce the data dimension during learning. The MultiGroupDirect LINGAM algorithm was found to not be applicable to the problem statement at hand. Only TARM and
DYNOTEARS are practical algorithms for real-world data in this use case. As causal discovery is a method to debias purely statistical relationships, the gradient-based causal
discovery algorithm DYNOTEARS was found to be most suitable.

Keywords: Causal Discovery; Constraint-based Causal Discovery; DYNOTEARS; Discrete Time Series; Gradient-Based Causal Discovery; Graphical Models; Standardized
Electronic Health Records; Structural Equation Models; Synthetic Data Generation; Temporal Association Rule Mining (TARM)
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Abstract: The E-Health Big Data Evidence Innovation Network (FeederNet) in Korea, based on the observational medical outcomes partnership (OMOP) common data model (CDM), had
72.3% participation from tertiary hospitals handling severe diseases as of October 2022. While this contributes to the activation of multi-institutional research, concerns about the
comprehensiveness of device data persist due to the adoption of national health insurance corporation (NHIC) claim codes as device identifiers in the medical device field. This study critically
evaluated the effectiveness and compatibility of NHIC claim codes and unique device identifier (UDI) within FeederNet to identify the optimal identifier for efficient Post-market surveillance
(PMS). Specifically, this study addressed three main questions: (1) the number of UDIs classified as NHIC-covered items, (2) the number of UDIs included in each NHIC claim code, and (3) the
number of NHIC claim codes each UDI covers. Among the 1,979,655 UDIs registered domestically, only 36.02% (712,983) were classified as covered by National Health Insurance. NHIC-
covered medical devices were limited to categories (A) medical devices, (B) medical supplies, and (C) dental materials, excluding most software and in vitro diagnostics (IVD). Multiple UDIs
could be registered under a single NHIC claim code, and a single UDI could be registered under multiple NHIC claim codes. Only 32.62% (13,756/42,171) of NHIC claim codes had registered
UDIs, with an average of 53 UDIs per claim code. Of the UDIs listed as NHIC covered, 92.39% (659,046/713,341) had one claim code, while 7.25% (51,652) had multiple claim codes.
Additionally, 2643 UDIs were listed as NHIC covered but had no registered claim codes. Due to this complex relationship, NHIC claim code-based PMS may pool safe and unsafe models or
disperse problematic models across multiple claim codes, leading to a lower problem rate or insignificant differences between claim codes, thus reducing signal detection sensitivity
compared to UDI-based PMS. In conclusion, NHIC claim code-based PMS has limitations in granularity and signal detection sensitivity, necessitating the adoption of UDI-based PMS to address
these issues. The UDI system can enhance the accuracy of medical device identification and tracking, playing a crucial role in generating real-world evidence (RWE) by integrating data from
various sources. Future research should explore specific strategies for integrating and utilizing UDI with NHIC claim codes, contributing to the implementation of a more reliable and
comprehensive PMS in Korea's healthcare system.
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ﬁ?‘Abstract: Opioid use disorder (OUD) and opioid dependence lead to significant morbidity and mortality, yet treatment retention, crucial for the effectiveness of medications like buprenorphine-naloxone,

remains unpredictable. Our objective was to determine the predictability of 6-month retention in buprenorphine-naloxone treatment using electronic health record (EHR) data from diverse clinical settings and
to identify key predictors. This retrospective observational study developed and validated machine learning-based clinical risk prediction models using EHR data. Data were sourced from Stanford University's
healthcare system and Holmusk's NeuroBlu database, reflecting a wide range of healthcare settings. The study analyzed 1800 Stanford and 7957 NeuroBlu treatment encounters from 2008 to 2023 and from
2003 to 2023, respectively. Predict continuous prescription of buprenorphine-naloxone for at least 6 months, without a gap of more than 30 days. The performance of machine learning prediction models was
assessed by area under receiver operating characteristic (ROC-AUC) analysis as well as precision, recall and calibration. To further validate our approach's clinical applicability, we conducted two secondary
analyses: a time-to-event analysis on a single site to estimate the duration of buprenorphine-naloxone treatment continuity evaluated by the C-index and a comparative evaluation against predictions made by
three human clinical experts. Attrition rates at 6 months were 58% (NeuroBlu) and 61% (Stanford). Prediction models trained and internally validated on NeuroBlu data achieved ROC-AUCs up to 75.8 (95%
confidence interval [Cl] = 73.6-78.0). Addiction medicine specialists' predictions show a ROC-AUC of 67.8 (95% ClI = 50.4-85.2). Time-to-event analysis on Stanford data indicated a median treatment retention
time of 65 days, with random survival forest model achieving an average C-index of 65.9. The top predictor of treatment retention identified included the diagnosis of opioid dependence. US patients with opioid
use disorder or opioid dependence treated with buprenorphine-naloxone prescriptions appear to have a high (~60%) treatment attrition by 6 months. Machine learning models trained on diverse electronic
health record datasets appear to be able to predict treatment continuity with accuracy comparable to that of clinical experts.
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TDNeuroBluT—AIR—ZIMNBSAFU. BILEVWEEREZRIRUIE, AAFRTE. 2008FENS52023FEEXFTE2003FENS2023FFTOETNTN
18004 DR A > T # — RKEH KUV 79574FDNeuroBludDiaEEB= DT Uiz, T IV T« > - FOFY > OGRS %, 308 EDZEHER
B, MK &EE60ABFAT S, HnFEFUETILOMKEE(E. ROC-AUCHT. RSUNCHE. BIRE, FvUJL—> 3> (K> TEmL
Jzo C-indexTEHMBILIZT T L IV T« > - FOFY 2 BABEOMRGHIB ZIETE I DI2bDE—H 1 S TORFREIX AR M. BRU3ADIRKRER
KICKDFREDLLE MU T D. 60 AEFRDBERIZR(458% (NeuroBlu) &£61% (Stanford) Tdpo/z. NeuroBludhF —4 TilllfE =N PAEBARELE
=NEFRIESTILIE. ROC-AUCTT75.8 (95%CI: 73.6-78.0) ZiEM Uz, PEHEEFHFEDFAIT(E. ROC-AUCIE67.8 (95%CI: 50.4-85.2)
Tholee R TA— RKFEDFT—4SZALETime-to-eventDi T, AEMGEARBOPIIE(E65H TH D, S>FLB/I\A/)ULTA L X NE
F)UIFFEIC-index 65.9%F/M Uz, BEESNITEERGEOF AR FD by T IAEA A RIKFEDZM Th oIz, TTLJILT 4 >-00OFY ALK
(CKBDEBBEEZITEKEDAEA A REABEEXZ(EAEA A RKFEEE (L. 60 BEETICEL ($I60%) BB ERT LD THD. iR
EHRT—4At v h TSN EZ TSI LI, BRAREZMKICILEY DFEE CRERGEE FATETI LD TH D,

]

19



BRI RIEOERZREY :
WRFB(CLBERERZAWNZL NOARI T T DR

This is a preprint.
0 It has not yet been peer reviewed by a journal.

The National Library of Medicine is running_a pilot to include preprints that result from
research funded by NIH in PMC and PubMed.

> medRxiv [Preprint]. 2024 Aug 19:2024.08.18.24312104. doi: 10.1101/2024.08.18.24312104.
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Abstract Uncomplicated urinary tract infection (UTI) is a common indication for outpatient antimicrobial therapy. National guidelines for the management of uncomplicated UTI were published by the Infectious Diseases
Society of America in 2011, however it is not fully known the extent to which they align with current practices, patient diversity, and pathogen biology, all of which have evolved significantly in the time since their
publication. We aimed to re-evaluate efficacy and adverse events for first-line antibiotics (nitrofurantoin, and trimethoprim-sulfamethoxazole), versus second-line antibiotics (fluoroquinolones) and versus alternative
agents (oral B-lactams) for uncomplicated UTI in contemporary clinical practice by applying machine learning algorithms to a large claims database formatted into the Observational Medical Outcomes Partnership (OMOP)
common data model. Our primary outcome was a composite endpoint for treatment failure, defined as outpatient or inpatient re-visit within 30 days for UTI, pyelonephritis or sepsis. Secondary outcomes were the risk of 4
common antibiotic-associated adverse events: gastrointestinal symptoms, rash, kidney injury and C. difficile infection. We adjusted for covariate-dependent censoring and treatment indication using a broad set of domain-
expert derived features. Sensitivity analyses were conducted using OMOP-learn, an automated feature engineering package for OMOP datasets. Our study included 57,585 episodes of UTI from 49,037 patients. First-line
antibiotics were prescribed in 35,018 (61%) episodes, second-line antibiotics were prescribed in 21,140 (37%) episodes and alternative antibiotics were prescribed in 1,427 (2%) episodes. After adjustment, patients
receiving first-line therapies had an absolute risk difference of -2.1% [95% Cl -2.9% to -1.6%] for having a revisit for UTI within 30 days of diagnosis relative to second-line antibiotics. First-line therapies had an absolute risk
difference of -6.6% [95% Cl -9.4% to -3.8%] for 30-day revisit compared to alternative B-lactam antibiotics. Differences in adverse events were clinically similar between first and second line agents, but lower for first-line
agents relative to alternative antibiotics (-3.5% [95% Cl -5.9% to -1.2%]). Results were similar for models built with OMOPlearn. Our study provides support for the continued use of first-line antibiotics for the management
of uncomplicated UTI. Our results also provide proof-of-principle that automated feature extraction methods for OMOP formatted data can emulate manually curated models, thereby promoting reproducibility and
generalizability.
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““Abstract: Lung cancer is the leading cause of cancer-associated mortality worldwide. In the United Kingdom (UK), there has been a major reduction in smoking, the leading risk factor for
lung cancer. Therefore, an up-to-date assessment of the trends of lung cancer is required in the UK. This study aims to describe lung cancer burden and trends in terms of incidence,
prevalence, and survival from 2000-2021, using two UK primary care databases. We performed a population-based cohort study using the UK primary care Clinical Practice Research
Datalink (CPRD) GOLD database, compared with CPRD Aurum. Participants aged 18+ years, with 1-year of prior data availability, were included. We estimated lung cancer incidence rates
(IRs), period prevalence (PP), and survival at 1, 5 and 10 years after diagnosis using the Kaplan-Meier (KM) method. Overall, 11,388,117 participants, with 45,563 lung cancer cases were
studied. The IR of lung cancer was 52.0 [95% confidence interval (Cl): 51.5 to 52.5] per 100,000 person-years, with incidence increasing from 2000 to 2021. Females aged over 50 years of
age showed increases in incidence over the study period, ranging from increases of 8 to 123 per 100,000 person-years, with the greatest increase in females aged 80-89 years. Alternatively,
for males, only cohorts aged over 80 years showed increases in incidence over the study period. The highest IR was observed in people aged 80-89 years. PP in 2021 was 0.18%, with the
largest rise seen in participants aged over 60 years. Median survival post-diagnosis increased from 6.6 months in those diagnosed between 2000-2004 to 10.0 months between 2015-2019.
Both short and long-term survival was higher in younger cohorts, with 82.7% 1-year survival in those aged 18-29 years, versus 24.2% in the age 90+ years cohort. Throughout the study
period, survival was longer in females, with a larger increase in survival over time than in males. The incidence and prevalence of lung cancer diagnoses in the UK have increased, especially
in female and older populations, with a small increase in median survival. This study will enable future comparisons of overall disease burden, so the overall impact may be seen.
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Abstract: This study aimed to investigate trends in antidiabetic drug use and assess the risk of metformin-associated lactic acidosis (MALA) in patients with chronic kidney
disease (CKD). A retrospective observational analysis based on the common data model was conducted using electronic medical records from 2010 to 2021. The patients
included were aged 218, diagnosed with CKD and type 2 diabetes, and had received antidiabetic medications for 230 days. MALA was defined as pH < 7.35 and arterial lactate
>4 mmol/L. A total of 8318 patients were included, with 6185 in CKD stages 1-2 and 2133 in stages 3a-5. Metformin monotherapy was the most prescribed regimen, except in
stage 5 CKD. As CKD progressed, metformin use significantly declined; insulin and meglitinides were most frequently prescribed in end-stage renal disease. Over the study
period, the use of SGLT2 inhibitors (13.3%) and DPP-4 inhibitors (24.5%) increased significantly, while sulfonylurea use decreased (p < 0.05). Metformin use remained stable in
earlier CKD stages but significantly decreased in stage 3b or worse. The incidence rate (IR) of MALA was 1.22 per 1000 patient-years, with a significantly increased IR in stage 4
or worse CKD (p < 0.001). Metformin was the most prescribed antidiabetic drug in CKD patients in Korea with a low risk of MALA. Antidiabetic drug use patterns varied across
CKD stages, with a notable decline in metformin use in advanced CKD and a rise in SGLT2 inhibitor prescriptions, underscoring the need for further optimized therapy.
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11A® OHDSI Global

® Global Community Call 7— <

Nov. 5

Nov. 12
Nov. 19
Nov. 26

Meet the 2024 Titans! (Janetzki, Cai, Zhuk, Zhang, Adulyannukosol, Blacketer, Camprubi, Katzman, Lavallee)
Next Steps in Evidence Dissemination (Ryan, Schuemie, Pratt)
Evidence Network in Action: The Semaglutide Study (Cai, Zhang, Nagy, Sena, Westlund, Martin)

OHDSI 2024 Collaborator Showcase Honorees (Hallaj, Tekumalla, Alvarez, Patnoe, Blacketer)

O® APACCall 7— ¥

Nov. 7
Nov. 21

Scientific Forum: Community-wide ETL Project Closeout

Community Call: APAC Study Introduction
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2024 OHDSI Global Symposium

Oct. 22-24 - New Brunswick, N.J. « Hyatt Regency Hotel

The 10th annual OHDSI Global Symposium brought together more than 470 global collaborators for three days of sharing
research, building new connections and pushing forward our mission of improving health by empowering a community to
collaboratively generate the evidence that promotes better health decisions and better care.

This page will host all materials from OHDSI2024, including video presentations (when available) from the main conference
and tutorials, slide decks, posters, demos and more.

https://o

ASARNT7yTO—FEh
TLWET !

~

J

hdsi.org/ohdsi2024/
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https://ohdsi.org/apac2024/

2024 OHDSI APAC Symposium

December 4-8 -« Marina Bay Sands & National University of Singapore (NUS)

=Hf 12/4-8 (Main 5-6) @=>>H/R—J)L
Main2BREIE<Y Y — 3R+ - > X THEENE T,
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« IMPORTANT DATES
— Collaborator Showcase
« Submissions deadline: October 6
» Submissions review: October 7-24

* Notification of acceptance: October 31
— Symposium

e Tutorial: December 4 at NUS

* Main conference: December 5-6 at
Marina Bay Sands

» Datathon: December 7-8 at NUS

2024 OHDSI APAC Symposmm

ational University Singapore (NUS)

 REGISTRATION
— Tutorial (December 4) and Main
Conference (December 5-6): 488 SGD

— Datathon (December 7-8): 199 SGD /
150 SGD, early bird / 50 SGD, student

ZHDIEHENHYFELT=, ]
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// * 2024 OHDSI APAC Symposium

December 4-8 « Marina Bay Sands & National University of Singapore (NUS)

« December 4 — Tutorial at NUS — Large Language Model and OHDSI
— Introduction of OHDSI/OMOP, ETL Process — HL7 Singapore Chapter and OHDSI Singapore
_ Chapter Collaboration
— OHDSI Analytical Tools Dec. 6
— Introduction of 2024 APAC Study
* December 5-6 — Main conference at Marina — 2024 APAC Study: Journey from Data to
Bay Sands Evidence
Dec. 5 — 2024 APAC Study: Panel Discussion

— OHDSI for Real-World Evidence (RWE) — Lightning Talks

— OHDSI APAC Regional Chapter Updates . December 7-8 — Datathon at NUS

— OHDSI APAC Updates — Participants of the datathon will split into
— Community-Wide ETL Project: Recap and teams to conduct studies using datasets
Lessons Learned contributed by data partners and present their

results.




