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Abstract

Background: Digitization offers a multitude of opportunities to gain insights into current diagnostics and therapies
from retrospective data. In this context, real-world data and their accessibility are of increasing importance to
support unbiased and reliable research on big data. However, routinely collected data are not readily usable for
research owing to the unstructured nature of health care systems and a lack of interoperability between these
systems. This challenge is evident in drug data.

Objective: This study aimed to present an approach that identifies and increases the structuredness of drug data
while ensuring standardization according to Anatomical Therapeutic Chemical (ATC) classification.

Methods: Our approach was based on available drug prescriptions and a drug catalog and consisted of 4 steps. First,
we performed an initial analysis of the structuredness of local drug data to define a point of comparison for the
effectiveness of the overall approach. Second, we applied 3 algorithms to unstructured data that translated text into
ATC codes based on string comparisons in terms of ingredients and product names and performed similarity
comparisons based on Levenshtein distance. Third, we validated the results of the 3 algorithms with expert
knowledge based on the 1000 most frequently used prescription texts. Fourth, we performed a final validation to
determine the increased degree of structuredness.

Results: Initially, 47.73% (n=843,980) of 1,768,153 drug prescriptions were classified as structured. With the
application of the 3 algorithms, we were able to increase the degree of structuredness to 85.18% (n=1,506,059)
based on the 1000 most frequent medication prescriptions. In this regard, the combination of algorithms 1, 2, and 3
resulted in a correctness level of 100% (with 57,264 ATC codes identified), algorithms 1 and 3 resulted in 99.6% (with
152,404 codes identified), and algorithms 1 and 2 resulted in 95.9% (with 39,472 codes identified).

Conclusions: As shown in the first analysis steps of our approach, the availability of a product catalog to select during
the documentation process is not sufficient to generate structured data. Our 4-step approach reduces the problems
and reliably increases the structuredness automatically. Similarity matching shows promising results, particularly for
entries with no connection to a product catalog. However, further enhancement of the correctness of such a
similarity matching algorithm needs to be investigated in future work.



=

B T25)UBICED, L MOARTFT 4 TRFT—AINSIREDZMEEE(CE T IREZE IS
PEZ<IBEENTWND, COEDIREENS., EVvIT—FEBOERDDRVVEREOS VAR ZX
EITREHIC. EHROT—FEZDTICRODEERHNEEO> TS, LML, BHEMICINEEZND

F—A3. EESATADIMEELOS AT ABOHEEERMEDORINCED. HAKRICHEAT B ETETS
TlEHDFELBA. COLDRBRET. BT —FICHBVWTEIEETHD,

B9 KiAFTT(E. ATC (Anatomical Therapeutic Chemical) D#RICED<KEZEELZHBRELDD. EE
mT—YDEBERZRE - mESE3770-FziRrI D E2BHNE L,

Bk ARFRTIE, AFOEPUAZLERRDYIOTICEDE, 4DDATY ITHSEM NS’ I 0—
FZiToMz. FI, O—NILRERFT—IOBERZNITL, 7IO—FEAROBIMZLER T DRA >
hEERLZ. BIC, IMBEHET —H (U T, BB PERAIREDFILERICKDATCO— RAD
i, L—R2> a5 iEkE (REEIERD (CRDFELUUELLRD3IDO7ILITVILZBERUEF L. 83
(Z. 3DDOT7INTUXLDERZ, REARICTERASNDIUSETF X MO00HICED < EFIROAHT
MEELTZ. SRS, RBRMIRIEZITV., BE(bOEEVOEBINZHE LT,

fak =%, 1,768,153 ABEDSE, 47.73% (n=843,980) MBS (LS NITAE L DRESNL.
3DD7INTVXLEEAUER, REEEDOSWV10004F0FEFNSZEZE E(C, HBELEZS5.18%
(n=1,506,059) [CETEOHDIIENTSEE, Fz, ZILTUXAL, 2, 3OEFEDEICKD, EE
3100% (ATCO— R57,2644) , 77ILOUXAL, 3(CKD99.6% ([E152,4044F) , 7ZILT VXA,
2(C£N95.9% ([F139,472%) =ERUIZ,

R A7 TO—FORIODHATY I TRUELDIC, XELMTOTITEIRIT IR DYOTHF]
FRIEERTZITTIE, BELT —FZEMITDDICTDTIEHDEFEA. HLDARTY TDI7TO—F (3.
BEZERL. BECES(EEZEEFNCEBINSE 5. AUETYF I3, FICRBHYOT EEENE
DIRXNVIT> MJICHUTHEERERZRLU TS, U U, COLSRRFELETYF>I7)LTYU X LD
[ELETDOE5RZbIE. SEBROMTEBETHD.



OHDSIZH X

HT A 2

=B Ar DERIRIB MM TZ 8D D
OMOP CDM

> JAMIA Open. 2023 Jan 10;6(1):00ac108. doi: 10.1093/jamiaopen/ooac108. eCollection 2023 Apr.

Integrating real-world data to assess cardiac ablation
device outcomes in a multicenter study using the
OMOP common data model for regulatory decisions:
implementation and evaluation

Yue Yu T, Guogian Jiang 2 Eric Brandt 2, Tom Forsyth 3 Sanket S Dhruva #, Shumin Zhang 2
Jiajing Chen 2, Peter A Noseworthy ¢, Amit A Doshi 7, Kimberly Collison-Farr *, Dure Kim €,
Joseph S Ross ?, Paul M Coplan * 9, Joseph P Drozda Jr 3

Affiliations + expand
PMID: 36632328 PMCID: PMC9831049 DOI: 10.1093/jamiaopen/ocoac108



Abstract

The objective of this study is to describe application of the Observational Medical Outcomes
Partnership (OMOP) common data model (CDM) to support medical device real-world evaluation in a
National Evaluation System for health Technology Coordinating Center (NESTcc) Test-Case involving 2
healthcare systems, Mercy Health and Mayo Clinic. CDM implementation was coordinated across 2
healthcare systems with multiple hospitals to aggregate both medical device data from supply chain
databases and patient outcomes and covariates from electronic health record data. Several data
quality assurance (QA) analyses were implemented on the OMOP CDM to validate the data extraction,
transformation, and load (ETL) process. OMOP CDM-based data of relevant patient encounters were
successfully established to support studies for FDA regulatory submissions. QA analyses verified that
the data transformation was robust between data sources and OMOP CDM. Our efforts provided
useful insights in real-world data integration using OMOP CDM for medical device evaluation
coordinated across multiple healthcare systems.
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Abstract

Background and objective: Recently, Electronic Health Records (EHR) are increasingly being converted to Common
Data Models (CDMs), a database schema designed to provide standardized vocabularies to facilitate collaborative
observational research. To date, however, rare attempts exist to leverage CDM data for healthcare process mining, a
technique to derive process-related knowledge (e.g., process model) from event logs. This paper presents a method
to extract, construct, and analyze event logs from the Observational Medical Outcomes Partnership (OMOP) CDM for
process mining and demonstrates CDM-based healthcare process mining with several real-life study cases while
answering frequently posed questions in process mining, in the CDM environment.

Methods: We propose a method to extract, construct, and analyze event logs from the OMOP CDM for process types
including inpatient, outpatient, emergency room processes, and patient journey. Using the proposed method, we
extract the retrospective data of several surgical procedure cases (i.e., Total Laparoscopic Hysterectomy (TLH), Total
Hip Replacement (THR), Coronary Bypass (CB), Transcatheter Aortic Valve Implantation (TAVI),
Pancreaticoduodenectomy (PD)) from the CDM of a Korean tertiary hospital. Patient data are extracted for each of
the operations and analyzed using several process mining techniques.

Results: Using process mining, the clinical pathways, outpatient process models, emergency room process models,
and patient journeys are demonstrated using the extracted logs. The result shows CDM's usability as a novel and
valuable data source for healthcare process analysis, yet with a few considerations. We found that CDM should be
complemented by different internal and external data sources to address the administrative and operational aspects
of healthcare processes, particularly for outpatient and ER process analyses.

Conclusion: To the best of our knowledge, we are the first to exploit CDM for healthcare process mining. Specifically,
we provide a step-by-step guidance by demonstrating process analysis from locating relevant CDM tables to
visualizing results using process mining tools. The proposed method can be widely applicable across different
institutions. This work can contribute to bringing a process mining perspective to the existing CDM users in the
changing Hospital Information Systems (HIS) environment and also to facilitating CDM-based studies in the process
mining research community.
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Abstract

Background: Stratification of patients with post-acute sequelae of SARS-CoV-2 infection (PASC, or long
COVID) would allow precision clinical management strategies. However, long COVID is incompletely
understood and characterised by a wide range of manifestations that are difficult to analyse
computationally. Additionally, the generalisability of machine learning classification of COVID-19
clinical outcomes has rarely been tested.

Methods: We present a method for computationally modelling PASC phenotype data based on
electronic healthcare records (EHRs) and for assessing pairwise phenotypic similarity between patients
using semantic similarity. Our approach defines a nonlinear similarity function that maps from a
feature space of phenotypic abnormalities to a matrix of pairwise patient similarity that can be
clustered using unsupervised machine learning.

Findings: We found six clusters of PASC patients, each with distinct profiles of phenotypic
abnormalities, including clusters with distinct pulmonary, neuropsychiatric, and cardiovascular
abnormalities, and a cluster associated with broad, severe manifestations and increased mortality.
There was significant association of cluster membership with a range of pre-existing conditions and
measures of severity during acute COVID-19. We assigned new patients from other healthcare centres
to clusters by maximum semantic similarity to the original patients, and showed that the clusters were
generalisable across different hospital systems. The increased mortality rate originally identified in one
cluster was consistently observed in patients assigned to that cluster in other hospital systems.
Interpretation: Semantic phenotypic clustering provides a foundation for assigning patients to
stratified subgroups for natural history or therapy studies on PASC.
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library(Eunomia)

connectionDetails <- getEunomiaConnectionDetails()

connection <- connect(connectionDetails) SQLited> DB
querySql(connection, "SELECT COUNT(*) FROM person;")

# COUNT(Y)

#1 2694

getTableNames(connection,databaseSchema = 'main’)
disconnect(connection)
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