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Congratulations to the team of God Dt D Lt

© 2025 The Authors.

This article is published online with Open Access by 10S Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/SHTI251524

A Semantic-Driven for Cohort Data
Harmonisation into OMOP CDM Schema

Raquel PARADINHA?, Vicente BARROS?, Jodo Rafael ALMEIDA?® and José Luis

L] L]
on the publication of A
. . OLIVEIRA®
*JEETA /DETI, LASI, Uni ] Aveiro, Portugal
S e m a nt I C = D r I ve n fo r Co h o rt Da ta ORCiD ID: RP 0009-0006-3983-7926, I;’geggg%;-%ﬂ;—ezg&ggﬂiaJﬂ 0000-0003-
0729-2264; JLO 0000-0002-6672-6176

° ) °

Harmonisation into OMOP CDM ] I
Abstract. Clinical research often requires integrating data from diverse sources,

. . . which differ not only in structu.re [')llt also in semantics and langl.lage. .Tra'l(%itional

Schema in Volume 332 of Studies in kTl gt S e i s e i

fragmentation limits the interoperability and reuse of clinical datasets in large-scale

analyses. In this paper, we propose an integrated framework that combines an

/ g . embedding-based concept mapping engine with an automated ETL pipeline using

H e a t Te C n O O a n I n 0 r m a t I C S Apache Airflow. The mapping engine uses transformer-based embeddings to align
e clinical terms with standard concepts, producing outputs in White Rabbit and Usagi-

compatible formats to ensure backward interoperability. We validated the system

using multilingual real-world datasets demonstrating its ability to handle

G O O d E V a / u a t i O n - B e tte r D i g i ta / heterogeneous inputs and maintain end-to-end reproducibility.
Keywords. OMOP CDM, Concept mapping, ETL, Clinical data harmonisation
Health.
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Good Evaluation - Better Digital Health 185

L]
U.H. Hiibner et al. (Eds.)
ongratuiations to the team O
This article is published online with Open Access by I0S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/SHTI251523

Integrating Garmin Wearable Data into
FHIR-Based Health Systems for Improved
Interoperability

Somayeh ABEDIAN *%!, Eugene YESAKOV ¢, Stanislav OSTROVSKIY ©and
Rada HUSSEIN®
@ The Ludwig Boltzmann Institute for Digital Health and Prevention, Salzburg,

on the publication of Integrating

Public Health, University of Toronto, Canada
¢ Edenlab, Innovative Digital Health Solutions, Estonia

e e ORCiD ID: Somayeh Abedian https://orcid.org/0000-0002-6427-6941, Rada Hussein
armin Wearable Data into - Emt e

Abstract. As wearable technologies become more common in everyday life,

integrating Patient-Generated Health Data (PGHD) into clinical systems has
m r m r v emerged as a critical area in digital health. This study explores how data such as
heart rate, step count, sleep patterns, and activity levels (captured in this study via
the Garmin Vivoactive 4 smartwatch) can be brought into FHIR-based healthcare

systems through the Fitrockr platform. We explore how these data align with key
Fast Healthcare Interoperability Resources (FHIR), such as Observation, Device,

o e ° and Patient. Additionally, we evaluate the compatibility of collected datasets by the
Modular Open Research Environment (MORE) platform with FHIR and examine
the feasibility of transferring these records to FHIR servers. This level of semantic
interoperability could simplify the integration of PGHD into hospital information

systems or other healthcare information systems and especially EHRs, thus
enhancing their contribution to care delivery, especially in medical decision making

g e and as a source for Clinical Decision Support Systems (CDSS). The paper also

u I es I n e a e C n O O a n discusses how standards like FHIR, openEHR, and Observational Medical
Outcomes Partnership (OMOP) can work together to ensure consistent, meaningful

integration of wearable data for both clinical practice and secondary analysis. In

summary, we reflect on the importance of real-time wearable data availability,
reliability, and privacy in supporting a more personalized, data-driven healthcare

Informatics: Good Evaluation - Better e
Digital Health.

Interoperability, Patient-Generated Health Data (P(GHD), Wearables Data
#loinThelourney B X O G Y
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Congratulations to the team of Pawel Rajwa, Angelika
Borkowetz, Thomas Abbott, Andrea Alberti, Katharina Beyer,
Anders Bjartell, James T Brash, Andrew Chilelli, Eleanor Davies,
Bertrand De Meulder, Tamas Fazekas, Asieh Golozar, Ayman eal
Hijazy, Andreas Josefsson, Veeru Kasivisvanathan, Raivo Kolde, Prostatc Disease
Daniel Kotik, Michael S Leapman, Marcin Miszczyk, Rossella Observational Health Data Analysis of the Cardlovascular Adverse

Events of Systemic Treatment in Patients with Metastatic Hormone-
Nicoletti, Peter Prinsen, Sebastiaan Remmers, Maria J Ribal, sensitive Prostate Cancer: Big Data Analytics Using the PIONEER
atiorm
Juan GAomez Rivas, Lara Rodriguez-Sanchez, Monique J Roobol, B )
Pawel Rajwa “>", Angelika Borkowetz *, Thomas Abbott’, Andrea Alberti%, Katharina Be}):er
Emma Smith, Robert Snijder, Carl Steinbeisser, Hein V o oy .","Z;Z,f s dnirew Wl leanr D, Brvond e e

Raivo Kolde, Daniel Kotik™*, Michael S. Leapman', Marcin Miszczyk “", Rossella Nicoletti®,
3 : 3 H H Peter Prinsen”, Sebastiaan Remmers", Maria J. Ribal ¥, Juan Gomez Rivas®,
St rO 0 m b e rg, G I 0 rgl 0 G a n d a gl I a’ Ph I I I p co r n fo rd ) S u Sa n Eva n S- Lara Rodriguez-Sanchez”, Monique J. Roobol", Emma Smith?, Robert Snijder*, Carl Steinbeisser °°,
Hein V. Stroomberg ", Giorgio Gandaglia *, Philip Cornford®°, Susan Evans-Axelsson’”,

Axe | sson, Ja mes N ! D ow, Pete r- Pa u | M Wi | |e mse an d t h e James N'Dow=, Peter-Paul M. Willemse ™, on behalf of the PIONEER Consortium

Division of Surgery and Interventional Sciences, University College London and University College London Hptllnd n, UK; ®Second Department of

EUROPEAN UROLOCY FOCUS XXX (XXXX) XXX-XXX

available at www.sciencedirect.com
journal homepage: www.europeanurology.com/eufocus

EUROPEAN
OLOGY

U lgyC trefP stgraduate Medical Education, Warsaw, Poland; © Dep of Urology, Comp Canicer Center, Md lu versxtyfVenna

PIONEER Consortium on the publication of Observational Health  ar b oo it el i s i, b b

Tra pta ntation, University of Florence, Careggi Hospital, Florence, Italy; " Department of Urology, Era:mu MCC Insnmt Erasmus Uni vemtyM edical
‘enter, Rotterdam, The Nether!and.s; ! Department of Translational Medicine, Lund University, Lund, Sweden; TQVM R al W rid Solutions, Brighton, UK;

Data Analysis of the Cardiovascular Adverse Events of Systemic M""mmmmfm s o s

Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden; 9Institute of Computer Scit University of Tartu, Tartu, Estonia; "Center f

3 3 [ o e, ® AdancedSythdrst d'ngGﬁl‘rzGemmy‘n hol Zezrumr) d ‘,Dresdm ,r fulngiSh lf
Treatment in Patients with Metastatic Hormone-sensitive e ol .5 g A oy el 8 Uiy e it et e G
Orgnmm (IKNL) Utrecht, The Nt.her( ds " Uro- Onmlgyu tH pth{ U!vzrsty of Barcelona, Bar lrmSp Dprtm tfumlgy
Hospital Clinico San Cls.MddSp Dp artment of Urology, Institut M , Paris, France; * Guideli Oﬂice A
UlgyAmhmTh Pr)t Muni h.Cermay Cphag Prttca T Center, Depnmetfumlgy

Prostate Cancer: Big Data Analytics Using the PIONEER Platform R m
in European Urology Focus.
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. Submitted: 12 March, 2025  Accepted: 12 May, 2025  Published: 12 September, 2025 DOL:1
Congratulations to the team of
/0‘\ Journal of .
ORIGINAL RESEARCH @gg:}iaghzaual o

Chronic orofacial pain and psychological distress:
findings from a multidisciplinary university clinic

Parvaneh Badri'®, Ivonne Hernandez!' @, Justin Long', Maryam Amin?f,
Reid Friesen!:*t

on the publication of Chronic e s

Dentistry, University of Alberta, Baclfg.rm:m(.i: Chronic orofacial pain (CQFP) is a complex f:ondlhon that requires
Edmonton, AB T6G 1C9, Canada multidisciplinary management grounded in the biopsychosocial model. This study
2Mike Petryk School of Dentistry, Faculty examined the associations between temporomandibular disorders (TMD) and headache

2 2 2 of Medicine & Dentistry, University of symptoms and psychological factors within a university-based multidisciplinary care

O ro a c I a p a I n a n p syc o Og I C a Albersa. Edmonton. ABTSG 105, Canada setting, providing insight into the integration of mental health in COFP management.
*Correspondence Methods: A retrospective review of 162 patient records from the University

rt ert of Alberta Multidisciplinary Orofacial Pain Clinic (2020-2023) was conducted.

) ) e (Reid Friesen) Psychological assessments included the Adverse Childhood Experiences (ACE) scale,

d I St re SS [} fI n d I ngs fro m a TS Sithors contBUtad ausy Pain- Catastropl}izing Scale (PCS) and lnjlfsl?ce Experience Questignnairc (IEQ).
[ Logistic regression was used to evaluate associations between psychological factors and

pain severity. Results: The cohort (aged 13-93) was predominantly female (84.0%).

Fifteen percent declined psychological measures. Significant associations were observed

L L L L L] L L L ° between PCS (p = 0.036) and IEQ (p = 0.005) scores and reported pain severity.

m u t I I s C I I n a r u n I ve rs I t C I n I C I n Moderate-to-high PCS scores were associated with a 3.67-fold increase in the odds of
moderate to severe TMD symptoms (Odds Ratio (OR): 3.67, 95% Confidence Interval

(CI): 1.09-12.35), while high PCS scores predicted severe headaches (OR: 3.91, 95% CI:

° ° 1.50-10.17, p = 0.005). Elevated IEQ scores were similarly associated with increased

odds of severe headaches (OR: 2.76, 95% CI: 1.08-7.05, p = 0.034). Conclusions:

t h e JO urn a/ O Ora/ & Fa Cla/ Paln an d Psychological factors such as pain catastrophizing and perceived injustice are strongly
associated with symptom severity of TMD and headache symptoms in COFP. These

findings underscore the importance of integrating targeted psychological assessments

into multidisciplinary care. Further research should explore barriers to implementation

’ ’ e a da Ch e and advance biopsychosocial approaches to improve outcomes for patients with COFP.
[ Keywords

Orofacial pain; Multidisciplinary clinic; Psychological distress; Temporomandibular
joint (TMJ) pain; Chronic pain management
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CongratU|atiOnS to the team Of Drug Safety (2025) 48:1229-1241

https:/fdalorg/10.1007/540264-025-01568-y

ORIGINAL RESEARCH ARTICLE 4')

Gk Tor
ugclates

Large-scale Empirical Identification of Candidate Comparators
for Pharmacoepidemiological Studies

Justin Bohn® - James P. Gilbert"® . Christopher Knoll' @ . David M. Kern'® . Patrick B. Ryan'

Accepted: 23 May 2025 f Published onling: 4 June 2025
© The Author(s) 2025

° ° Y ° Abstract

p u b I I C a t I O n Of La rge - S c a I e E m p I r I c a I Background and Objective The new user cohort design has emerged as a best practice for the estimation of drug effects
from observational data. However, despite its advantages, this design requires the selection and evaluation of comparators
for appropriateness, a process that can be challenging. The objective of this work was to introduce an empirical approach to

® ° ° ° rank candidate comparators in terms of their similarity to a target drug in high-dimensional covariate space.

Methods We generated new user cohorts for each RxNorm ingredient and Anatomic Therapeutic Chemical level 4 class

I d e n t I fl ca t I o n Of C a n d I d a te in five administrative claims databases then extracted aggregated pre-treatment covariate data for each cohort across five
clinically oriented domains. We formed all pairs of cohorts with > 1000 patients and computed a scalar similarity score,
defined as the average of cosine similarities computed within each domain, for each pair. We then generated ranked lists of
candidate comparators for each cohort.

C O m a ra t O r s fo r Results Across up to 1350 cohorts forming 922,761 comparisons, drugs that were more similar in the Anatomic Therapeutic
Chemical hierarchy had higher cohort similarity scores. The most similar candidate comparators for each of six example drugs

corresponded to alternative treatments used in the target drug’s indication(s), and choosing the top-ranked comparator for
randomly selected drugs tended to produce balance on most covariates. This approach also ranked highly those comparators

[ ] [ ] [ ] [ ] [ ]
Pharmacoepidemiological Studies in imoemimmese
Conclusion Empirical comparator recommendations may serve as a useful aid to investigators and could ultimately enable
the automated generation of new user cohort design-derived evidence, a process that has previously been limited to self-
Drug Safety.

controlled designs.
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If you have a great photo from
OHDSI2025, please share it! Use
the link in the chat (same link for
sharing Showcase posters)
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Best Community Contribution Winners

Data
Standards

Jared Houghtaling, Polina Talapova, Brian
Gow, Manlik Kwong, Andrew J King,

Benjamin Moody, Mike Kriley, Tom Pollard,
Andrew E Williams

#JoinThelourney

OMOP Waveform
Extension: A Schema
for Integrating
Physiological Signals
and Derived Features
into the OMOP CDM

PRESENTERS: Jared Houghtaling,

Polina Talapova

INTRO

 Physiologic wavelorms & biosignals (ECG, EEG,
ABP. $p0. respicatory) carry prognosti signals
that structured EHRS miss.

= Mixing waveforms with EHR boosts peediction

20d phenotyping power (multimodal > unimodal).

OMOP v5.4 has o dedicated structure for

wavetorms; most sites silo fles off-platform.

Wie buit 2n OMOP-aligned extension so

multi-site research can finally use these data 3t

scale.

METHODS

Design principles: OMOP conventions (PK/FK.

‘domains, concept 1Ds), minimal new tables, external

storage foe raw signals. Inspired by OMOP Imaging

extension patterns.

The 4 tables:

1. WAVEFORM_OCCURRENCE - the acquisition
session (person, visit, startiend).

2. WAVEFORM REGISTRY - file/object index
(format. paths/URIs, hashes),

3. WAVEFORM_CHANNEL METADATA
per-chanaclfacts load/type, sampling rate. units,
gain).

4. WAVEFORM_FEATURE - derived metrics
(numericicategoricalinterval » algorithm
provenance and channellink

Wit we mapped: cxemplar ICU/telemetey recordings

(MIMIC & partaer data)into the extension: iterated

schoma » vocab.

RESULTS

* The schema captured diverse signals (ECG. pleth,
ABP respiratory) and muiti-channel structure.
withoutinfo loss.

Channel metadata preserved what analysis needs:
type. rate. units, gain, method.

Features (5. heart rate, QT/QTC. HRV, EEG
burst-suppression ratio} were stored with
standard concept 1Ds 3nd timestamps -l
queryable alongside routine OMOP
measurements.

Raw fles remained outside the COM, yet
tracoable via registry references and hashes.
Current OHDSI tools dorit natively render these
tables (yet), but SQUAISS recipes already let
€ahorts pult wavetorm-derived features tody.

From monitor beeps and squiggles
to a symphony

es turnraw s
50 cohorts h
MEASUREMENT
vio EHR-
Intogrations
DEVICE EXPOSURE
PROCEDURE OCCURRENCE

\  via Biling,
Flowshoets

of rocording continuous Himo s

WAVEFORM OCCURRENCE

Take a picture to
download the full

!

and features into s

Feature E

t the hi

OMOP can conduct

oy
S, e | Eoe Diacrone Heath Racord

)

\ { FPSRE—
owe
i
poes

Figure 1. Signallfe cycle. Signals (ECG/EEG/AB/SpO. echol go
theough ETL knto OMOP COM WAVEFORM OCCURRENCE
Captures the rexording ss1ion (WhWhonAdIE)

WAVEFORM_CHANNEL METADATA hods per-<hannel peogerties.
208 WAVEF ORM FEATURE s20res derived metrics with
provenance. Raw data stay extormal: OMOP stores ks and
semantics.

UMITATIONS

OHOS! Working Geoup to ratify schems comventions, vocab
ks, a0 migration ruies.

the four tablies dirextiy, current ure relies 00 SQL eocipes nd
helper serigts.

COM- requires site policies for URI stability, access control,
Rashing and reteation.

* Vocabulary g3ps Some channel types, methods, 30d featuee
‘concepts still need standard 105,

CONCLUSIONS

B » hat paxt.
extonsion that elevates physiologk wiveform datato.
fstclass, semantically modebed domain within the COM
The design preserves acauisition context, mudti-channel
structure, and derivation provennce, cnabling principled

cioical entities
* Next steps: Laonch the OHDSI Wavedorm Working Group.

publish reference ETLs, and exccute multi-site
demonsteations (cohort discovery + PL)

&4 Jared Houghtaling, Polina Talapova,
Brian Gow, Manlik Kwong,
Andrew J King, Benjamin Moody,
Mike Kriley, Tom Pollard,

Andrew E Williams.

Tufts CTSI
sciforce Il

- Massachusetts
Institute of
Technology
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LATTE: A One-shot Lossless Algorithm for Federated Target Trial Emulation with Application to ADRD Drug Repurposing Using Decentralized Data @ Penn Medlcme

Lu Lit2, Qlong Wul34, Yiwen Lul2, Kyra 5. O'Briens5, Bingyu Zhangh2, Ting Zhou!4, Jiayl Tong247, Dazheng Zhang!+, Yuging Lei*, Huilin Tangh4, Jeff D. Williamson, David A. WolkS, Yun Lu?, David A. Asch610, Yong Chent-246and data partners
i;mcu.

Phiadelpha, A, USA Eshimore, MO, USA

OHDSI : T e : e e s e

on schoolof 10 Medicine, Phiadelphi, A, USA
6. Phiacelpiia, P, USA

Background

« Target Trial Emulation (TTE) is a key framework for generating reliable real-world evidence + 6 Silon ot 1 » 4 i peben A’é’ﬁ.ﬁ:i'."m » 24 ot * We co.nducted high-throughput target "_"al
(RWE) from observational data (e.g., electronic health records) by mimicking the design of a ) oy & P emulations to evaluate the repurposing
randomized controlled trial.  PennMedicne RPN, fmsiowr S Wk 4 potentlall of 112 lcomm?nly-used drugs for

* Applying rigorous TTE criteria often results in small sample sizes, limiting statistical power. | | | i dementia prevelntlon using four large-scale
Combining data from multiple institutions is necessary to overcome this, but privacy | | health . learning systems “r_“SIGHT'
regulations like HIPAA and GDPR prevent the direct sharing of patient-level data. ! OnefFlorida+, UPHS, YNHHS), covering 40

+ Federated learning offers a solution by enabling analysis across multiple sites without sharing ‘ With at least one year of baseline period m'"'?" Ilve_s. .
sensitive data. However, existing methods are often not lossless (mathematically identical to a 1 : We _',dem'ﬁed 25, drugs with ldemonstrate.d
pooled analysis) or one-shot (requiring only a single round of communication), and are not ‘ e | significant protective effects against dementia
specifically built for the causal inference needs of TTE. l l l l using LATTE.

« Goal: To develop LATTE (Lossless One-shot Algorithm for Target Trial Emulation), a novel [ 16184 pabenis | fents | jents_| fents_|
federated framework that enables communication-efficient, multi-site TTE to generate robust
causal evidence without compromising analytical precision. - GLP-1

nature of LATTE makes it

« Step 1, at each site, we perform propensity score stratification to stratify the population. Each . T well-suited for rountine
site then only needs to compute and share the 2x2 contingency tables summarizing the 5 updates to reflect new
outcomes and exposures for each stratum with the lead site. | T ] ]'m } lm i T data and developments in

« Step 2, the lead site will reconstruct the log-likelihood for a conditional logistic regression using “4 D B L;f A4 ﬂ:{“ I It nh" St i’:‘ healthcare
the 2x2 contingency tables, and the log-likelihood is then maximized to estimate the treatment o ote 4 & o o
effect . Let N denote the number of sites and S denote the number of strata within each site, s i O et o st i row

min(mji,a;ji+bjk ) a4 b ot Nx8 GLP-1RAs Steroids and Anti Inflammatory Agents
O I DA S | ) P ET RO e e cat :
p=r] e~ = s [y — o g =

« Step 3, we also apply this procedure using the NCOs, assuming that the intervention does not ME& —— ;A ' {i - L;H - ;
affect these outcomes. Applying this procedure to the NCOs provides an estimate b of the AT | e e e [ a—— fa
systematic bias. We calibrate Q by subtracting the estimated bias, yielding the calibrated ™™ L ——=— — - T T e s

estimator © = f§ — b.
Conclusions

. . ° V4 : L s Dela 1 Reconsruct iog kethood PR S * We developed LATTE, a novel one-shot, lossless federated learning framework that
u I ) IO ng u’ IWe n u’ yra 0 r I e n’ .: L “:m ;1 .ena_bles_. rigorous, _privacy-preserving .Tar.g.et Trial Emulatio_n across multiple
oucome = £, B : institutions, expanding the reach and reliability of real-world evidence.
o o o o 700 11 e DR %11 * “ * In a large-scale application for Alzheimer's disease drug repurposing, LATTE
- — i =5 analyzed data from over 123,000 patients and identified promising neuroprotective
B I n gy u Z h a n g’ TI n g Z h O u ) J Iayl TO n g, '1' H— 5 \ /,’/ 7‘vu e candidates, such as GLP-1 receptor agonists (aOR=0.41, 95% Cl: 0.25-0.68),
o - ﬁ:::::;:;:' T = demonstrating its practical utility.
b b °1: M popiytom gregate data 3 NCO ealibration : + LATTE provides a scalable and secure framework to advance collaborative research,
Da Z h e ng Z h a n g Yu q I n g Le I H u I | I n Ta n g : . support post-marketing drug surveillance, and generate reliable evidence for
4 4 Z wxT v I regulatory decision-making.
. 1 i | e
Yun Lu, David Asch, Yong Chen A A TEEERRT IR | LS
’ ) Syt Zang, C., Zhang, H., Xu, J., Zhang, H., Fouladvand, S., Havaldar, S., ... & Wang, F. (2023).

High-throughput target trial emulation for Alzheimer’s disease drug repurposing with
Contact: L
luli1@sas.upenn.edu, ychen123@upenn.edu real-world data. Nature communications, 14(1), 8180.

ohdsi.org/2025-global-collaborator-showcase
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Best Community Contribution Winners
W Summary

A LLM-workflow that maps clinical terminologies to standard OMOP concepts. The pipeline
consists of 4 stages:

Uses the harmonized concept
name to retrieve similar concepts
and traverses OMOP Knowledge Final concept selection along
Graph to extend context with alternative IDs

Concept » Semantic . Concept . Concept
Expansion Retrieval Filteration Selection

Expands on the input term Filters out irrelevant
and generates a harmonized concepts; minimize signal to
version of it noise ratio

Adil Ahmed, Selvin Soby, Boudewijn Pipeline
Aasman, Parsa Mirhaji Workflow

ohdsi.org/2025-global-collaborator-showcase

#JoinTheJourney www.ohdsi.org
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Heterogeneity of Treatment Effects Across Nine Glucose-Lowering Drug Classes in
Type 2 Diabetes: Extension of the LEGEND-T2DM Network Study

Hsin Yi Chen BS?, Thomas Falconer MS!, Anna Ostropolets MD, PhD2, Tara V. Anand MA, MPhil%, Xinzhuo Jiang MS?, David Dévila-Garcia MA3, Linying Zhang
OHDSI PhD3, Ruochong Fan MA3, Hannah Morgan-Cooper MSci?, George Hripcsak MD, MS?

Department of Biomedical Informatics, Columbia University Irving Medical Center, New York, NY, 2Janssen Research & Development, Titusville, NJ, 3Institute for Informatics, Data Science and Biostatistics, Washington University in St.
Louis, St. Louis, MO, * Stanford School of Medicine and Stanford Health Care, Palo Alto, CA

Background Results
« Type 2 diabetes mellitus (T2DM) is a major cause of morbidity and mortality, affecting more than 525 - This study was run on a total of 6 databases, 5 of which had results that passed diagnostics
million people globally. * Some subgroup comparisons were excluded due to failed diagnostics. Of the subgroup « i that passed
[} [ ] « OHDSI's LEGEND-T2DM study [1, 2] investigated the relative effects of different antihyperglycemic (Figure 1), there were signals of HTE in the hyperlipidemia, obesity, hypertension, and gender subgroups.
agents on cardiovascular risk and patient-centered safety outcomes « Our findings reflected well-documented pharmacologic patterns but also identified potential areas subgroup heterogeneity, ex:
l n I c a « However, T2DM patients are a heterogeneous group, varying in terms of demographics and = Lower risk of heart failure hospitalization with biguanide (vs. DPP-4i) and lower risk of stroke with GLP-1 RA (vs. SGLT-2i) for
comorbidities, which may modify the benefits and risks associated with different drugs. obese patients
« Here, we extend the LEGEND-T2DM study by studying the comparative effectiveness and safety of = Higher risk of diarrhea on GLP-1 RA (vs. DPP-4i) for females, consistent with literature showing that women experience Gl
T2DM drugs and whether they differ significantly based on patient characteristics. side effects with GLP-1 RAs at roughly twice the rate of men [3], which could potentially be attributed to gender differences in
e ° Methods adverse event reporting [4]
A I I ca t I o n S * We conducted a large-scale, multinational, real-world comparative effectiveness and safety study, Enf,f;c,lﬂ?:;,r:f;;: 1. Vertical dashed ine marks HR = 1.
extending the LEGEND-T2DM study s A -
« Study Design: 5 . - :
« Target Cohorts: Adults (=18 years of age) diagnosed with T2DM who initiated treatment with a E i - . 5

Faror

drug agent from one of the nine specified glucose-lowering drug classes: (1) Alpha-Glucosidase
Inhibitors, (2) Biguanides, (3) Dipeptidyl Peptidase-4 Inhibitors (DPP-4i), (4) dual Glucose-
dependent Insulinotropic Polypeptide (GIP) and Glucagon-Like Peptide-1 Receptor Agonists
(GLP-1RA), (5) GLP-1RA, (6) Meglitinides, (7) Sodium-Glucose Cotransporter-2 Inhibitors
(SGLT2-i), (8) Sulfonylureas (SU), and (9) Thiazolidinediones.

+ Outcomes of interest: Acute myocardial infarction, acute renal failure, hospitalization for heart
failure, stroke, abnormal weight gain, acute pancreatitis, diabetic ketoacidosis, diarrhea,
hypoglycemia, vomiting, and hepatic failure.

* We calculated heterogeneity of treatment effects (HTE) across 10 pre-defined subgroups, which
can be seen in Table 1

+ To calculate HTE, we (1) calculated calibrated hazard ratios (HR) for each target-comparator-
outcome-subgroup combination, then (2) calculated the difference between the log transformed
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Conclusions
+ This hypothesis-generating study identified several potential signals where there may exist treatment effect heterogeneity for
several classes of T2DM drugs.

= + While many findings did not meet the significance threshold, this preliminary study highlight the potential for personalized T2DM
mpared against those with recommendations based on patient characteristics.

Jiang, David Davila-Garcia, Linying Zhang
Ruochong Fan, Hannah Morgan-Cooper, e = e
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Building the OHDSI Evidence
Network: A Global, Open,
Federated Collaboration

~ PRESENTER: Clair Blacketer

INTRODUCTION

= Real-world data is plentiful and reflects
natural conditions, but is siloed, due to
privacy concemns, preventing the
benefits of dataset integration from
being realized, e.g. study of rare events,
generalizability, use of data-hungry Al
tools to reveal new insights

+ Federated networks address this
problem by sharing only aggregated
results (not record level data) to
preserve data privacy

= The OHDS1 Evidence Network was
launched in 2024 inspired by the
success of other federated networks,
e.g., European Health Data and
Evidence Network (EHDEN] and the
Data Analysis and Real World
Interrogation Network (DARWIN EU).

METHODS

» The Evidence Network (EN) is
composed of “Data Partner
Organizations” (DPOs) who volunteer
to run analytic code on their
organization's data.

= Membership in EN is veluntary - no
contracts or centralized data sharing!

* Govemance is decentralized; each DPO
adheres to its local IRB requirements.

» To catalog data available in the EN,
each DPO is sent a Database
Diagnostics software package which
they run locally to produce a
standardized DbProfiles - aggregated
metadata describing the DPO's
database(s)

=« All EN activities are opt-in and include
EN workgroup meetings, steering
committee representation, monthly data
partner calls, and EN study co-
development

= A pilot study, “Save Our Sisyphus”,
measured partner engagement. Results
led to the adoption of best practices by
the EN (learning, clear protocols,
transparent communication).

RESULTS
= 28 DPOs onboarded since inception,
contributing access to 48 databases across
4 continents (see map)
* The EN supported 20 rapid fit-for-purpose
and study ¢ in

The OHDSI Evidence Network
demonstrates that open, federated,
community-led research is inclusive

and effective on a global scale

2025

Figure 1: Global map of current OHDSI Evidence
Network data partner organizations.

KEY LESSONS:

. D F ity-led
governance is feasible and effective ata
global scale

» Trust and transparency drive collaboration
= Low-burden participation lowers barriers
+ Shared tools enable shared learning

FUTURE GOALS:

= Address funding/sustainability challenges
+ Develop and test a process for study
development and support

Refine DPO-study matching

Expand DPO membership
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W Africa Symposium: Nov. 10-12

The first-ever OHDSI Africa > é“!c‘\ o

Joirt Climicol Reseorch Contre

KAMPALA, K UGANDA

Symposium will be held Nov. 10-12 in i

Kampala, Uganda, at the Joint Clinical o
Research Centre (JCRC) and Mestil s
Hotel. The event will begin with a e e

dedicated one-day training course at
JCRC, followed by a two-day main
conference at the Mestil Hotel.

ohdsi.org/africa2025
#loinThelourney www.ohdsi.org [ X O 0E Y




r APAC Symposium: Dec. 6-7

The 2025 OHDSI APAC
Symposium will be held
Dec. 6-7 in Shanghai, China
at the Shanghai Jiao Tong
University. It will feature a
1-day tutorial and a 1-day
main conference.

#JoinThelourney



Monday
Taxonomy
development as an
approach to

Introduction

Source data profiling is crucial for properly understanding of patterns in data to generate
andfor benchmark existing scientific hypotheses according to their patential to be tested.
Such semantic profiling is a good starting point before converting a new dataset to common
data models, .e., OMOP CDM, or It may help filter out OMOP-converted datasets with a low
prevalence of semantics-of-interest, The taxonomy of source inputs may help aggregate data
into relevant rubrics to optimize efforts related to pattern recognition. Terminologies that are
related by design but have been used in different timeframes (e.g. ICD] are good examples of
systems that may benefit from building a harmonical taxonomy.

ICD-8-CM and ICD-10-CM are the primary disease-coding standards used in the United
States. While ICD-9-CM was replaced by ICD-10-CM in 2015, the former is still used in some
legacy systems and for historical data analysis. This creates a challenge when integrating data
from different sources, as a complete mapping between these two systems does not exist.
Partial mappings are available, but they fail to capture the full complexity of ICD-10-CM. As 3
result, there is a need for a more comprehensive solution to align these coding systems for
better data integration.

In response to this challenge, we have undertaken an effort to integrate the hierarchies of
ICD-9-CM and ICD-10-CM at a deeper level. Explore on Demand, a cohort creation toal,
utilizes this harmenized version of the ICD hierarchies to streamline the search experience for
users. This integration allows for more accurate data analysis and improves the
interoperability of healthcare data across different time periods and systems. By creating a
unified approach, we aim to enhance the consistency and reliability of health data for clinical
decision-making, research, and policy development.

Methods

We utilize the content of OMOPed versions of both coding systems as a substrate for
hierarchy development. The version of OMOP Vocabularies was 31-AUG-2024. Initially, the
‘top-level manual harmonization was utilized to further assess the mapping-based hierarchy
Jjuxtaposing quality. Name patterns analysis was performed to optimize name matching. The
names were adjusted for stop words and synonyms. To standardize the process, we
introduced a pipeline to identify full-name matches with subsequent full-text search and
fuzzy search algorithms to handle typical lexical discrepancies, e g. plural and singular forms,
digraphs, punctuation differences, and word permutations. For the remaining codes, we
leveraged existing libraries (UMLS, CMS, OMOP Vocabularies) with available mappings
between ICD-9-CM and ICD-10-CM

harmonize source-
level data

The polyhierarchy issue was addressed
by measuring Inter-library target-overlap
agreement, target cade specification, and
advanced name matching across all
hierarchy levels (bottom-to-top). A small
subset [427) of codes was handled
manually.

— 1

)
=

(Maryia Rahozhkina, Vlad Korsik,
Aliaksei Katyshou, Oleg Zhuk, Imelda
Henrikson, Matthew Littman)

1

Image 1. Harmonization
algorithm.

<epam>
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Maryia Rahozhkina®, Vlad Korsik!
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Taxonomy development as an approach to harmonize source-level data

Aliaksei Katyshou, Oleg Zhuk!, Imelda Henrikson?, Matthew Littman?
: AbbVie

1: Odysseus (an EPAM company);
Results

1CD-9-CM code Direct ancestar 2nd level ancestor 3rd level ancestor 4th level ancestor Sth level ancestor 6th level ancestor
e
Existing hierarchy of i i
|CDoeM Fracture of ankle Frocture Of Lower Limy "I Palsaning and certain other
consaquences of extermal causes
8244,

Aligned ICD9CM and  Bimalleolar fracture, closed  Nondisplaced bimalleolar Injury, poisoning and certain

Bimalleolar fracture of lower

Fracture of lower leg,  Injuries to the knee

ICDI0CM hierarchies fracture of unspecified Other fractures of lower leg other consequences of external
leg including ankle and lower leg
lower leg causes
L e T p—

Existing hlerarchy of o Cysic fbrasis Other and unspecified Gther Metabolic Disorders And Endocrine, nutritional
icosem disarders of metabolism Immunity Disorders and metabolic diseases

Cystic fibrosls with
Aligned ICDICM and  gastrointestinal Cystic fibrosis with Endocrine, mitritional
|CDIOCM hiersrchies Cystic fibrosis Metabolic disorders Endocrine, puttional
Existing hierarchy of ematuria Other disorders of urethra Other diseases of the urinary Diseases of the
Icoacm and urinary tract system genitourinary system

599.70,
Aligned KDSCM and oo ncpecified Symptoms and signs Symptoms, signs and abinormal
1CD10CM hierarchies Hematuria involving the genitourinary clinical and laboratory findings, not

system elsewhere classified

Table 1. Examples of hierarchy changes. Image 3

Al ICD-9-CM billing codes, totaling 14,577, were
successfully aligned under the hierarchical concepts of
ICD-10-CM. -

If the concept has the same number of ancestors,
the level of the hierarchy stays the same. If the concept
had more ancestors in the resulting hierarchy, tahe
hierarchy claimed to be deeper. And if the number of v Oon
ancestors for the concept has been reduced, the
hierarchy is considered shallower. ——

Results about resulting hierarchy depth are
displayed in a chart (image 2)

An example of the
resulting tree-view
hierarchy in ‘Explore
on Demand’, a
cohort creation tool.

Image 2. By-hierarchy depth codes distribution

Discussion

The harmonization process presented several challenges, primarily due to differences in hierarchical structures, semantic meanings, and lexical representation
between the two systems. Since both systems are monchierarchical by design, the resulting harmonized taxonomy should preserve this principle to maintain a similar
user experience during querying.

Despite these challenges, the mapping process successfully aligned the majority of codes — over 80% were either retained at the same hierarchical depth or mapped
to a deeper level. However, a small percentage could not be automatically mapped, requiring manual intervention. Future work could focus on improving automation by
employing large language madels (LLMs) or more advanced algorithms to address complex mappings. Additionally, the harmanization process can be extended to include
the ICD-11-CM version.

Furthermore, the integrated hierarchy can be used based on OMOP concepts, as well as with the source data, which can be adapted for different research purposes.

Within a project timeline we were able to generate new hierarchical representations for 15 multi domain terminologies, as well as develop a user-friendly interface for
their navigation.
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Coordinating center-based, rather
than self-deployed, data readiness
assessment and improvement for

oncology RWE

(Asieh Golozar, Henry Morgan Stewart, Patrick Alba, Stelios

Theophanous, Eric Fey, Benjamin Martin, Jared Houghtaling,

Roshanthi Weerasinghe, Thomas Falconer, Benjamin May,
Espen Enerly, Shantha Bethusamy, Priya Desai, Annelies
Verbiest, Patricia Mabry, Qi Yang, Jonas Minne, Maryna
Borshchivska, John Methot, Alvaro Andres Alvarez Peralta,
Katja Hoffmann, Michael Franz, Jasmin Carus, Andreas
Bjerrum, Elin Hallan Naderi, Ayman Hijazy, Daniel Smith,

Petr Domecky, Talita Duarte Salles, Clara L. Oeste Aiara Lobo

Gomes, Georgina Kennedy, Thomas Stone, Vagelis
Chandakas, Dmytro Dymshyts, Kukkurainen Sampo, Pia
Tajanen-Doumbouya, Kimmo Porkka, Ben Gerber, Christian
Reich)
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Distributed data quality check and

study feasibility are notoriously
difficult - a central approach can help

Coordinating center-based, rather than self-deployed, data readiness
assessment and improvement for oncology RWE

Reliable large-scale RWE requires data partners who :

+ Adhere to established standards and conventions (QC)

+ Complete a sy ie readi pr

Traditionally, these have been realized through packages (DQD, Atlas, Capr) that run locally and
report back. Here, we describe 8 central solution that supports patient data protection developed in
the Oncology WG.

+ OHDE Oneology Metwork as of Jure 2025 50 data + 15,589 cancepts requiring comections identified
partners fram 12 countries + 2948 prioritized ahd cofracted
= Cancer records across sites: Mapping issues # concopts
o 367497 gereral records (S0 partners) Irwadid et or node 280
& 3872 genomic recor ds (26 partners) i e
28,045 episades records {16 partners) [ p—— 3
it wancand concapt 1M
Wimng domain tnbls JI2I(TTH
'y Wrong vocab for domain 4,207 (MG NAACCR)
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s + Anomalies with Stardard Cancepts
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* Dewelsped at the G ating Inatead of distributed QC
e, s oy s &
for nemmammrt ENETA| £ONGEPT COUNT With

na Bnk to patients, which is

‘then uged for central QT and

Teasibiity.

Sall-sarvca on
% Patch J Fix It for clogy shdsi org)
* Snert tame Patching the data 1
allow parlcipation in tha sngaing

e alogy ¥
£ Long tent cancar vooabuiny updats,

Thig mathedeiogy is Rt @ one-time 11x, DUt 8 coordingted, engeing process, Continesd particigation in the
natwork i3 eaaential to reguiarly iIBnTify and BokIress new (Esues, ensuring data remain Tt for purpoass far

ITErant GReolBgy LIBe Cases, n




Wednesday

A Modular Framework
for Data Harmonization:
Enhancing Quality and
Efficiency in Healthcare

ETL Pipelines

(Isaac Claessen, Silvia Jimenez
Navarro, Shirah Cashriel, Panagiotis
Gialernios)

#JoinThelourney
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A Modular Framework That Reduces

ETL Development Time & Boosts Data
Quality in Healthcare Pipelines

Title: A Modular Framework for Data Harmonization: Enhancing Quality and Efficiency
in Healthcare ETL Pipelines

Background: Harmonizing healthcare data is key for research and interoperability. but the development process

is often slowed down by heterogeneous source data, project-specific setup needs and data quality issues.

What we built How it works
QOur framework automates ETL development by

generating project templates based on user input. It
supports multiple databases (e.g., PostgreSQL, SQL

Server) and input types (e.g., CSV, other databases), ﬁ

and allows users to choose their preferred —Pﬁ

development approach (Pandas, SQLAlchemy, or raw ﬁ
SQL)

It includes: h
+ Pre- and post-processing modules for standardizing
formats (e.g., dates, nulls) _)@
* Automated scaffolding for customized, consistent h
project code
+ Dockerized local environments with source, target, —’%
and lookup schemas
* Ready-to-use local test setup with a dedicated h
Docker database and preconfigured test code —»&

* Auto-generated data classes for all tables

+ Comprehensive logging and metrics to monitor data
quality

* lIssue tables after each ETL run to detect person-
level inconsistencies while preserving privacy

Conclusion: Our framework streamlines healthcare data harmonization by automating key ETL F
tasks. It reduces development time, improves data quality. and ensures consistency—making ETL

pipelines easier to build, maintain, and share across teams. OHDSI

Isaac Claessen, Silvia Jimenez Navarro', Shirah Cashriel', Panagiotis Gialernios'
'edenceHealth

edence
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Thursday

Vocabulary Versioning
System for OMOP-
CDM: Enabling
Vocabulary
Management Across
Studies

HOHDSISocia

IShowcase This Week

Flexible switching between vocabulary versions

supports study specific needs in OMOP CDM

research

Vocabulary Versioning System for OMOP CDM at Oslo University Hospital (OUH):
Enabling Vocabulary Management Across Studies

Background: Observational research using OMOP CDM depends on standardized vocabularies to ensure

consistency across data providers. However, different studies may require different vocabulary versions,

creating challenges in data integrity, reproducibility, and cross-study comparability.

Methods

Key components of the Vocabulary Versioning System:

A version-controlled archive storing multiple
vocabulary versions for retrieval and study use

A switching mechanism allowing activation of the
correct vocabulary version per study

A buffered loading system ensuring smooth transitions
between source and archive

* Aretrieval and archival process mapping clinical data to
the active vocabulary version

Embedded in the Clinical Data Warehouse (CDW),
leveraging existing infrastructure and expertise to
enhance scalability and maintainability

Vocabulary Versioning System infrastructure

Archive clinical data
i
' T !
A i

OMOP | | OMOP - #eiwabim
vocabulary buffer

Results

An OMOP COM database with an archive for managing
multiple vocabulary versions

Support of study specific needs by seamless switching
between vocabulary versions

Preserved vocabulary history enabling reproducible and
comparable research

One active vocabulary version applied at a time,
maintaining data integrity

Quality control support by linking archived clinical data
with specific vocabulary versions

Research Portal

Run study using
loaded vocabulary

Conclusion: The OUH Vocabulary Versioning System provides a transparent and reproducible

approach for managing OMOP vocabulary updates. By allowing researchers to easily switch v
° . o . between different vocabulary versions across studies, it enhances study reproducibility, data
(Tasmeia Yousaf, Olivier Bouissou, R ——— BHDSI

Elisabeth Ross)

Tasmeia Yousaf, Olivier Bouissou, o OSLO UNIVERSITY HOSPITAL | /'+
L)

Elisabeth Ross

#JoinThelourney
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Enhancing Data Quality Assessment in Healthcare Research:

Friday
Enhancing Data Quality
Assessment in Healthcare

Research: A Comprehensive
Evaluation Framework

Using OMOP CDM

(Julia Moita, Jorge Cerejo, Inés Mota,
Simao Gongalves, Bernardo Neves,
Nuno André da Silva, Francisca Leite,
Maria Rosario Oliveira, José Maria
Moreira)

#JoinThelourney

A Comprehensive Evaluation Framework Using OMOP CDM

Introduction

High-quality data is  essential in
healthcare research, as inaccuracies can
compromise bath clinical and analytical
outcomes [1). While the OMOP COM
promotes standardization, this  alone
daes not guarantee data quality, making
validation processes essential (2]

Existing OHDSI tools like ACHILLES and
the Data Quality Dashboard help assess
data quality but often lack flexibllity and
contextual relevance, especially for
large, real-world datasets (3]. This work
presents a multilevel, Python-based
framework to enhance OMOP COM data
quality checks with greater depth and
adaptability.

Methods

We developed a Python-based data
quality framework inspired by the
DQUEEN madel [4], using the MIMIC-IV
dataset mapped ta GMOP CDM [5]. The
tool was then applied to Hospital da
Luz's dataset to assess data quality in a
real-world OMOP COM.

The framework follows a structured,
three-level process llustrated In Figure
1. The first level checks data categories
for format,  completeness,  and
vocabulary use. The second verifies
table-level integrity, including primary
keys, coded values, and time logic. The
third performs column-level analysis
with statistical validation and anomaly
detection to ensure data plausibility.

We analyzed a sample of approximately
50K adult patients fram Hospital da Luz.
The dataset reflected Portugal's
population demographics, with a slight
female majority (55.7%) and a higher
proportion of older patients. The
framework confirmed high
completeness (Figure 2A) and schema
conformance across clinical tables, with
no duplicate primary keys. Column-level
checks revealed some missing values
and a few inconsistencies requiring
transformation (Figure 28).

A temporal analysis (Figure 3) revealed a
prescribing  shift in 2013 regarding
cardiovascular drugs, coinciding with the
start of medical specialty training at the
hospital,

Conclusion

This study validated a structured, multi-
level framewark for assessing data
quality in OMOP COM healthcare
datasets. Applied to realworld data, the
tool effectively identified issues in
completeness,  conformance,  and
temparal cansistency, while confirming
overall data integrity.

Future Improvements may include
integrating machine learning methods
for anomaly detection and enabling
cohortspecific  assessments, By
enhancing data reliability and contextual
relevance, this approach supparts more
robust clinical research and data-driven
decision-making in healthcare.

A multi-level Python-based framework enhances

OMOP CDM data quality assessment, ensuring
clinical data is fit for real-world research.
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Lavel 2: Table Lovel

> Lavel 3: Column Level
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Where Are We Going?

Any other announcements
of upcoming work, events,
deadlines, etc?

#JoinTheJourney www.ohdsi.org



/<

Three Stages of The Journey

Where Have We Been?
Where Are We Now?
Where Are We Going?
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Mad Minutes ()

Evaluating the OHDSI Phenotype library concept sets using Large Language Models
Automated Anatomical Identification and Standardization for Medical Images
Replicating Alzheimer's Research using standardized phenotyping with the OMOP
common data model imaging extension
Maximizing EHR Semantic Meaning for Rare Diseases Utilizing a Direct Mapping
Strategy
OMOP Annotator: A Database agnostic tool for reviewing and augmenting the patient record
Agentic conversation on OMOP CDM: the OMCP-A2A foundation library
OMOP Waveform Extension: A Schema for Integrating Physiological Signals and
Derived Features into the OMOP CDM
Real-World Implementation of the Medical Imaging CDM: An Alzheimer’s Disease Use Case
Improving VSAC to OMOP Mapping Using LLM Assisted Curation

AgentDose: Towards Accurate and Scalable Steroid Dose Extraction in OMOP Using NLP
Parsers and LLM Agents
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The weekly OHDSI community call is held
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