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The Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) provides a unified model to integrate disparate real-world data
(RWD) sources. An integral part of the OMOP CDM is the Standardized Vocabularies (henceforth referred to as the OMOP vocabulary), which enables
organization and standardization of medical concepts across various clinical domains of the OMOP CDM. For concepts with the same meaning from different
source vocabularies, one is designated as the standard concept, while the others are specified as non-standard or source concepts and mapped to the
standard one. However, due to the heterogeneity of source vocabularies, there may exist mapping issues such as erroneous mappings and missing mappings
in the OMOP vocabulary, which could affect the results of downstream analyses with RWD. In this paper, we focus on quality assurance of vaccine concept
mappings in the OMOP vocabulary, which is necessary to accurately harness the power of RWD on vaccines. We introduce a semi-automated lexical
approach to audit vaccine mappings in the OMOP vocabulary. We generated two types of vaccine-pairs: mapped and unmapped, where mapped vaccine-
pairs are pairs of vaccine concepts with a "Maps to" relationship, while unmapped vaccine-pairs are those without a "Maps to" relationship. We represented
each vaccine concept name as a set of words, and derived term-difference pairs (i.e., name differences) for mapped and unmapped vaccine-pairs. If the
same term-difference pair can be obtained by both mapped and unmapped vaccine-pairs, then this is considered as a potential mapping inconsistency.
Applying this approach to the vaccine mappings in OMOP, a total of 2087 potentially mapping inconsistencies were obtained. A randomly selected 200
samples were evaluated by domain experts to identify, validate, and categorize the inconsistencies. Experts identified 95 cases revealing valid mapping
issues. The remaining 105 cases were found to be invalid due to the external and/or contextual information used in the mappings that were not reflected in
the concept names of vaccines. This indicates that our semi-automated approach shows promise in identifying mapping inconsistencies among vaccine
concepts in the OMOP vocabulary.
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Anonymisation is currently one of the biggest challenges when sharing sensitive personal information. Its importance
depends largely on the application domain, but when dealing with health information, this becomes a more serious
issue. A simpler approach to avoid inadequate disclosure is to ensure that all data that can be associated directly with
an individual is removed from the original dataset. However, some studies have shown that simple anonymisation
procedures can sometimes be reverted using specific patients' characteristics. In this work, we propose a secure
architecture to share information from distributed databases without compromising the subjects' privacy. The
anonymiser system was validated using the OMOP CDM data schema, which is widely adopted in observational
research studies.
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Shriners Children's (SHC) is a hospital system whose mission is to advance the treatment and research of pediatric
diseases. SHC success has generated a wealth of clinical data. Unfortunately, barriers to healthcare data access often
limit data-driven clinical research. We decreased this burden by allowing access to clinical data via the standardized
data access standard called FHIR (Fast Healthcare Interoperability Resources). Specifically, we converted existing data
in the Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) standard into FHIR data
elements using a technology called OMOP-on-FHIR. In addition, we developed two applications leveraging the FHIR
data elements to facilitate patient cohort curation to advance research into pediatric musculoskeletal diseases. Our
work enables clinicians and clinical researchers to use hundreds of currently available open-sourced FHIR applications.
Our successful implementation of OMOP-on-FHIR within a large hospital system will accelerate advancements in
pediatric disease treatment and research.
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Abstract

Background: Knowledge graphs (KGs) play a key role to enable explainable artificial intelligence (Al) applications in
healthcare. Constructing clinical knowledge graphs (CKGs) against heterogeneous electronic health records (EHRSs)
has been desired by the research and healthcare Al communities. From the standardization perspective, community-
based standards such as the Fast Healthcare Interoperability Resources (FHIR) and the Observational Medical
Outcomes Partnership (OMOP) Common Data Model (CDM) are increasingly used to represent and standardize EHR
data for clinical data analytics, however, the potential of such a standard on building CKG has not been well
investigated.

Objective: To develop and evaluate methods and tools that expose the OMOP CDM-based clinical data repositories
into virtual clinical KGs that are compliant with FHIR Resource Description Framework (RDF) specification.

Methods: We developed a system called FHIR-Ontop-OMOP to generate virtual clinical KGs from the OMOP relational
databases. We leveraged an OMOP CDM-based Medical Information Mart for Intensive Care (MIMIC-III) data
repository to evaluate the FHIR-Ontop-OMOP system in terms of the faithfulness of data transformation and the
conformance of the generated CKGs to the FHIR RDF specification.

Results: A beta version of the system has been released. A total of more than 100 data element mappings from 11
OMOP CDM clinical data, health system and vocabulary tables were implemented in the system, covering 11 FHIR
resources. The generated virtual CKG from MIMIC-III contains 46,520 instances of FHIR Patient, 716,595 instances of
Condition, 1,063,525 instances of Procedure, 24,934,751 instances of MedicationStatement, 365,181,104 instances
of Observations, and 4,779,672 instances of CodeableConcept. Patient counts identified by five pairs of SQL (over the
MIMIC database) and SPARQL (over the virtual CKG) queries were identical, ensuring the faithfulness of the data
transformation. Generated CKG in RDF triples for 100 patients were fully conformant with the FHIR RDF specification.
Conclusion: The FHIR-Ontop-OMOP system can expose OMOP database as a FHIR-compliant RDF graph. It provides a
meaningful use case demonstrating the potentials that can be enabled by the interoperability between FHIR and
OMOP CDM. Generated clinical KGs in FHIR RDF provide a semantic foundation to enable explainable Al applications
in healthcare.
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Abstract

Objective: Over one-third of appropriately treated patients with epilepsy have continued seizures despite two or
more medication trials, meeting criteria for drug resistant epilepsy (DRE). Accurate and reliable identification of
patients with DRE in observational data would enable large-scale, real-world comparative effectiveness research and
improve access to specialized epilepsy care. In the present study, we aim to develop and compare the performance of
computable phenotypes for DRE using the Observational Medical Outcomes Partnership (OMOP) Common Data
Model.

Methods: We randomly sampled 600 patients from our academic medical center's electronic health record (EHR)-
derived OMOP database meeting previously validated criteria for epilepsy (1/2015-8/2021). Two reviewers manually
classified patients as having DRE, drug responsive epilepsy, undefined drug responsiveness, or not epilepsy as of the
last EHR encounter in the study period based on consensus definitions. Demographic characteristics and codes for
diagnoses, antiseizure medications (ASM), and procedures were tested for association with DRE. Algorithms
combining permutations of these factors were applied to calculate sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) for DRE. The F1-score was used to compare overall performance.

Results: Among 412 patients with source-record confirmed epilepsy, 62 (15.0%) had DRE, 163 (39.6%) drug
responsive epilepsy, 124 (30.0%) undefined drug responsiveness, and 63 (15.3%) insufficient records. The best
performing phenotype for DRE in terms of the F1-score was the presence of 21 intractable epilepsy code and >2
unigue non-gabapentinoid ASM exposures each with 290-day drug era (sensitivity 0.661, specificity 0.937, PPV 0.594,
NPV 0.952, F1-score 0.626). Several phenotypes achieved higher sensitivity at the expense of specificity and vice
versa.

Significance: OMOP algorithms can identify DRE in EHR-derived data with varying tradeoffs between sensitivity and
specificity. These computable phenotypes can be applied across the largest international network of standardized
clinical databases for further validation, reproducible observational research, and improving access to appropriate
care.
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Abstract

Aim: For people with suboptimally controlled type 2 diabetes (T2D) on basal insulin (BI), guidelines recommend
several treatment advancement options. This study compared the clinical effectiveness of once-daily iGlarLixi versus
a multiple-injection Bl + rapid acting insulin (RAI) regimen in adults with T2D advancing from Bl therapy in real-world
clinical practice.

Materials and methods: Electronic medical records from the Observational Medical Outcomes Partnership (OMOP)
database were analysed retrospectively using propensity score matching to compare therapy advancement with
iGlarLixi or Bl + RAl in US adults 218 years with T2D on Bl who had 21 valid glycated haemoglobin (HbAlc) value at
baseline and at the 6-month follow-up. The primary objective was non-inferiority of iGlarLixi to Bl + RAl in HbAlc
change from baseline to 6 months (margin 0.3%).

Results: Propensity score matching generated cohorts with balanced baseline characteristics (N = 814 in each group).
HbA1lc reduction from baseline to 6 months with iGlarLixi was non-inferior to Bl + RAl [mean difference (95%
confidence interval): 0.1 (-0.1, 0.2)%; one-sided p = .0032]. At 6 months, weight gain was significantly lower with
iGlarLixi than with Bl + RAI [-0.8 (-1.3, -0.2) kg; two-sided p = .0069]. Achievement of HbAlc <7% without
hypoglycaemia and weight gain were similar between groups [odds ratio (95% confidence interval): 1.15 (0.81, 1.63);
p =.4280]. Hypoglycaemia was low in both groups, probably because of underreporting.

Conclusions: In real-world clinical practice, glycaemic outcomes 6 months after treatment advancement from Bl are
similar for people with T2D using iGlarLixi versus Bl + RAI, with iGlarLixi leading to less weight gain.
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Analyzing radiology reports is a time-consuming and error-prone task, which raises the need for an efficient automated radiology report
analysis system to alleviate the workloads of radiologists and encourage precise diagnosis. In this work, we present RadText, a high-
performance open-source Python radiology text analysis system. RadText offers an easy-to-use text analysis pipeline, including de-
identification, section segmentation, sentence split and word tokenization, named entity recognition, parsing, and negation detection.
Superior to existing widely used toolkits, RadText features a hybrid text processing schema, supports raw text processing and local
processing, which enables higher accuracy, better usability and improved data privacy. RadText adopts BioC as the unified interface, and
also standardizes the output into a structured representation that is compatible with Observational Medical Outcomes Partnership
(OMOP) Common Data Model (CDM), which allows for a more systematic approach to observational research across multiple, disparate
data sources. We evaluated RadText on the MIMIC-CXR dataset, with five new disease labels that we annotated for this work. RadText
demonstrates highly accurate classification performances, with a 0.91 average precision, 0.94 average recall and 0.92 average F-1 score.
We also annotated a test set for the five new disease labels to facilitate future research or applications. We have made our code,
documentations, examples and the test set available at https://github.com/bionlplab/radtext.
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Abstract

Background: A computerized 12-lead electrocardiogram (ECG) can automatically generate diagnostic
statements, which are helpful for clinical purposes. Standardization is required for big data analysis
when using ECG data generated by different interpretation algorithms. The common data model (CDM)
is a standard schema designed to overcome heterogeneity between medical data. Diagnostic
statements usually contain multiple CDM concepts and also include non-essential noise information,
which should be removed during CDM conversion. Existing CDM conversion tools have several
limitations, such as the requirement for manual validation, inability to extract multiple CDM concepts,
and inadequate noise removal.

Objectives: We aim to develop a fully automated text data conversion algorithm that overcomes
limitations of existing tools and manual conversion.

Methods: We used interpretations printed by 12-lead resting ECG tests from three different vendors:
GE Medical Systems, Philips Medical Systems, and Nihon Kohden. For automatic mapping, we first
constructed an ontology-lexicon of ECG interpretations. After clinical coding, an optimized tool for
converting ECG interpretation to CDM terminology is developed using term-based text processing.
Results: Using the ontology-lexicon, the cosine similarity-based algorithm and rule-based hierarchical
algorithm showed comparable conversion accuracy (97.8 and 99.6%, respectively), while an integrated
algorithm based on a heuristic approach, ECG2CDM, demonstrated superior performance (99.9%) for
datasets from three major vendors.

Conclusion: We developed a user-friendly software that runs the ECG2CDM algorithm that is easy to
use even if the user is not familiar with CDM or medical terminology. We propose that automated

algorithms can be helpful for further big data analysis with an integrated and standardized ECG dataset.
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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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OHDSI APAC Symposium

MBS NEERTEET , Virtual & In-person.
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

REDFE

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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> HOCommunity Call

® APAC Community Call 77—V

Aug. 25

Sept. 8

Workgroup Updates

(Natural Language Processing,
Phenotype Development & Evaluation, FHIR & OMOP)

EU Chapter Sharing Session
(Greece, Israel)

® Global Community Call 71—~

Aug. 30
Sept. 6
Sept. 13
Sept. 20
Sept. 27

EHDEN Portal and EHDEN Academy
OHDSI Study Publications

Clinical Registry Efforts in OHDSI
2022 Symposium Preview

2022 HTA Challenge
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PheValuatorht/)\—=3>77wv U

Contents lists available at ScienceDirect

Journal of Biomedical Informatics

EIL.SEVIER journal homepage: www.elsevier.com/locate/yjbin
Original Research “’i?
PheValuator 2.0: Methodological improvements for the PheValuator e

approach to semi-automated phenotype algorithm evaluation

Joel N. Swerdel ©“ , Martijn Schuemie ““, Gayle Murray °, Patrick B. Ryan &b
# Janssen Research and Development, Titusville, NJ, USA

b Columbia University, New York, NY, USA
¢ Observational Health Data Sciences and Informatics (OHDSI), New York, NY

28



(=)

Phenotyping & (&

SIRRDEERZ [TRE] THIL U TBERRII (C(EIEU <7y,

HFCLET b~ BROEHDFEIRFE T H D TERARIIRRR & (FPERLD)

REE LU TCERHSNENWBEIRENFLWEEED D,

P

DBHOEHDIERNS. SRUWERBIREZTHITE I D

o [GPRAVIRARIRAL(Phenotype) &H#TE T D,
o A\BINMHIETDDTIFIRL., STBEHTKREZ(C. BRI,
® EHR-Phenotyping. e-Phenotyping&®.,

AKEL 3DD3

S S W V) | ANl QU Y s 2

29



1
'I:IIIIJI

I~
A

Phenotypingd =

o [ETFT] DT, ENKBSVEE(GEVLVHMEID UK.
® DATOEFRIEMHR D= (CIFWETZ L1

—HKBVIRFHIMDITE  BFARICEKDAFHILTF T VD

B ([ZYES B [ZNO J(—Ai‘CjJ)I/TEEw

HETE TYES a b ]:> PPV(F5TERIH ZR)
- ] HEYESDEE %,
%E TNO c HILFFIVIS B, '
(KEFEF EoThE) =l Sh

f T AN

Phenotyping
e &

—MR(CHERBODERE (IRZEEHK
(L THE= [BEICYES] #ztER
IBICE BARFTYVINRE
=(FF(FFE R

B(CYESZEDSRDIFD? AFT,
SBREGWMBESSH LG T I
LIEBENDILTZFTvILLDS=>

C
N

30



Phenotyping & =15 M5 (validation)

® FIARIERETLESE DL T b S5DPPV
2D 1 27.1%
SABEREDI : 65.5%
A% &aEEE 1 69.4%
TR QBT aEEE 1 72.4%

o SERARE
wa [2EERE] 1’50,

D, MBCrefEDREE LR N H D,

Xallo A~%145BOmECrelght,. @8E34 BUADINECreDBE(BIME) KD
0.3mg/dLL_E 5B B U\ (E150% 8 EDIBEADZEAL,

SS-MIX257-—4S M5 DPPVIE
BIME=<1.2mg/dL (CBRELZEE 89.5%
BIME=2.0mg/dL (CBRELZEE 80.5%
BHEDHIENRNESE 53.7%
XIMECrelEBIEEHHLZ. BEM1.2mg/dLLATF., LZ1.0mg/dLAT,

H/IRER AT LT —2EFBALENN)T—2aV A2 T AHREZE(PMDA 20144) &Y



PheValuator& &
HILTF % LA L PhenotypingZ: 2 14 STl 5%

BE(ZYES/NO ,

“a
397 =7 [
e S
! 016 P B \
: 019 Ir T = = ' 11
= W N : 3 ( l . . !
STl 7 ILT YR L FRIHER p(O) &+ [T \lpesont] sio) | postve |ositve | K
_ . i i 1
[Z&SPhenotyped & [H SHERMGSETS ms Q| J o6 | 0% | a% | oo .
| Cohort a‘ca;ordingtoI I 017 0.01 0.99 0.01 |
| definition to I 1| 018 0.00 1.00 0.00 |1
: evaluate il 1| o 0.72 0.72 0.28 !
— | T YT 0% | o ||
| (Resonid7 ROV | 021 | 000 100 | 000 |
: gis S| o2 [ o1 [ 015 | oss I
| m; oo 1! oz | on [ om | o :
: |
: 019 072 | | 024 0.00 1.00 0.00 |
020 [ ooz e I :
i [0t [ om0 |! :.[. i
] 022 0.15 : 3 )
I 03 | o2 |,
| 024 | 000 |
: 025 | 000 | I
1 Predicted :
Yo mile
g TSR S R B \
| Sensitivity = TP/(TP + FN) = 2.08/(2.08 + 0.03)= 0.99 1
: Specificity = TN/(TN + FP) = 4.97/(4.97 +2.92)= 0.63 |!
j | Positive Predictive Value = TP/(TP+FP)= 2.08/(2.08 +2.92)= 0.42 :
i | Negative Predictive Value = TN/(TN + FN) = 4.97/(4.97 + 0.03) = 0.99 )
: C Computation of cohort evaluation metrics |
|



2.0 CEIMEDD fah

m1.0DER

® NILTFITVIDMERELEE LU T, PPVORFLE/ NI S D Z S,

® HEXRMNGSHEETE I D ETILDFHIBEEICHIEN D B,
xSens/xSpeclC D EEBRZFRIAZLNCFERIT DT ENTETRLNY
CTOERIIHETE(CETEEEREHND(TIT TH B,

m2.0Cl(&

BFfE7=(Time Window)ZE A

® E5)LIEREF & (FEQRDFRIR TN T D2 & T BEFIRNRSIRD,
HECBEZRRENZEHTED.

o HEHARIEARZERALZVLDT, BEPREEDANRY FMEDIKZ D,

® ARDANR MNolFEEZ D,

xSpec,
xSens Predictor Predictor Predictor

i i i Predictors used
I in the model
o Olbser-vatlon
0 10 20 30 Timeline (Days)
Start of Cohort Start Date End of
Observation Observation
Period Period

33



fak & U CTHRENREL

Median
Atopic dermatitis b - 4 b4 o X ‘ (@ )
Rheumatoid Arthritis ® ® X b4 p=d b (@] MO O
Ankylosing spondylitis G & X XN o8 X
Atrial Fibrillation X
Autism ® X * @
) Bipolar K X ©
= Crohns Disease b & : W X o
8 Epilepsy O M X ® XX
S Ischemic Stroke e O
O Multiple Myeloma b4 XX XX 0 00
§ Myocardial Infarction ® X& X
8 Prostate Cancer X x X0 O [ &)
I Psoriasis X b b (@ @] ® OWX
Pulmonary Embolism o X b 4 x
Systemic Lupus Erythematosus O X XX © @]
Ulcerative Colitis ® XX o XX 100
Venous Thromboembolism iAX OSe b
Viral Hepatitis B MO O X
Viral Hepatitis C © X0 W X9
0 10 20 30 40 50 60 70 80 90 100
Positive Predictive Value @ PheValuator
¥ Benchmark

B t])7xPhenotyping
)L X LDEIRDIZS(C

M&/Zx L \Phenotyping CHREE =41,
PheValuatord>—f%{tBIge 4 (CE&

TEe5XDo

34



