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The Growing Need for Medical Device Vigilance
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Adverse Event Trends in Korea (2015-2023)

Serious Adverse Event (SAE) Adverse Event (AE) SAE Rate

ɣ Need for systematic post-market surveillance and safety analysis

Total Adverse Events

817 (2015) ɣ 1,900 (2023)

Serious Adverse Events Rate

3% (2015) ɣ 33% (2023)

Source: Ministry of Food and Drug Safety (MFDS), Korea, 2024
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Medical Device Terminology in Korea: EDI, UDI

EDI (Electronic Data Interchange) Code

Reimbursement code provided by Health Insurance Review & Assessment 

Service (HIRA)

Widely used in Korean healthcare institutions for insurance claims

Facilitates data collection and multi -center analysis
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UDI (Unique Device Identification) Code

ŚCduhbd Hmenql`shnmśDevice Identifier (UDI -DI)

Code registered in integrated information system

Country, manufacturer, model, product name, etc.

ŚOqnctbshnm Hmenql`shnmśProduction Identifier (UDI -PI)

Manufacturing unit information

Lot number, serial number, manufacturing date, expiration date, etc.

UDI Code: (01)08801234512343(10)110500(17)120501(21)9G837GH234J)

AI
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⌐

̭ʷ
Ӣ

‭
Ӣ

ᶙ
Ӣ

ˡּצḱ
AI

♫Ɑḱ
(Lot No.)
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╪ᴍḱ
(Serial No.)

01 0 880 12345 1234 3 10 110500 17 120501 21 9G837GH234J

International code for medical device identification
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Coverage Comparison: EDI vs UDI
Electode Needles from řMEDWINŚ

EDI code UDI code

EDI provides 1 code for 12 product variations
UDI provides 12 unique codes with device -level granularity

Medical Device Terminology in Korea: EDI, UDI

Model

Micro Needle Straight 5 cm

Micro Needle Straight 6 cm

Micro Needle Straight 7 cm

Micro Needle Straight 10 cm

Micro Needle 45ŻAngle 5 cm

Micro Needle 45ŻAngle 6 cm

Micro Needle 45ŻAngle 7 cm

Micro Needle 45ŻAngle 10 cm

Micro Needle 90ŻAngle 5 cm

Micro Needle 90ŻAngle 6 cm

Micro Needle 90ŻAngle 7 cm

Micro Needle 90ŻAngle 10 cm

Length
(cm)
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European Union KoreaUnited States

Phased UDI mandate since 2014

Class III ɣ Class IIɣ Class I (hight to low risk)

Database : GUDID

Phased UDI mandate since 2021

Full lifecycle traceability

Database : EUDAMED

Phased UDI mandate since 2019

(Medical Device Act Article 31 -3)

Database : Integrated Medical Device 

Information Center

Benefits for Post-Market Surveillance

EDI codes often cannot distinguish specific devices in EHR

UDI codes enable precise device identification in EHR systems

Extends traceability from distribution through point -of-care use

Provides unique identification throughout the supply chain

Maintains device integrity across the full product lifecycle

Global UDI Implementation Status

9 9



B M R D

Backgroun
d

10

Challenges in Medical Device Post -Market Surveillance

Importance of Post -market Safety Analysis Limitations of EDI Code -Based Analysis

Rising adverse event rates demand robust post -market 

surveillance systems

Real-World Evidence (RWE) studies essential for regulatory 

decision-making

Precise device identification critical for patient safety and 

signal detection

Insufficient granularity

multiple devices consolidated into single code

Cannot differentiate by model or specifications

Compromises device integrity throughout lifecycle

Limited precision for RCT emulation studies

Device characteristics cannot be incorporated into 

analysis

ɣ UDI-based precision analysis framework essential for effective vigilance
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OMOP CDM

Common data model developed by international collaborative community (OHDSI) based on observational health 

data

Established in 2013

As of 2024: 83+ countries, 900M+ unique patient records

What is OMOP CDM?

Observational Medical Outcomes Partnership Common Data Model

Strengths of OMOP CDM Research

Multi -site federated analysis enabled through data standardization

Analysis code and results shared without data export - security maintained

60+ hospitals and 4 public institutions in Korea have adopted CDM

Distruibuted Analysis Without Data Sharing

11
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Research Objectives

Feasibility Validation Through Case Study (TAV)

Using Transcatheter Aortic Valves (TAV) as case example

Evaluate applicability and effectiveness of UDI codes in real -world

Compare analytical accuracy between EDI and UDI code system

Validate feasibility in RWD -based RCT emulation

12

Building UDI-Based OMOP CDM

Address growing need for systematic analysis due to increasing 

medical device adverse events

Overcome limitations of existing EDI -based OMOP CDM

Apply UDI codes to OMOP CDM

Enable detailed comparative analysis through precise device 

identification

1 2

ÅImportance of post -market safety 

analysis

ÅLimitations of EDI based analysis

Problem 
Recognition

Building UDI based OMOP CDM 
ɣ Enables multi-center precision analysis

Feasibility validation
through real -world data

12

Data
Standardization

Validation



CONTENTS

01 Background

02 Builing OMOP CDM with UDI 
codes

03 Feasibility Study

04 Discussion & Future Directions



B M R D

Method

14

1. Building UDI based OMOP CDM

Integration UDI information to OMOP CDM

Overall Structure of OMOP CDM (Source: OHDSI GitHub)

[DEVICE EXPOSURE] Table

Field Description Example

device_exposure_id Primary Key (PK) 1

device_source_value Source code
G2201003
(EDI code)

device_source_concept_id OMOP concept ID of source code
19692317
(EDI code concept id)

device_concept_id
OMOP concept ID of mapped 
standard terminology

3661561
(SNOMED code concept id)

unique_device_id
Device Identifier(DI) regulated by 
FDA

00763000017699
(UDI-DI)

production_id
Production Identifier(PI) regulated 
by FDA

(10)D378348(17)20210401
(UDI-PI)

Use existing DEVICE_EXPOSURE table structure (without table extension)

14
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1. Building UDI based OMOP CDM

Implementation Process In Hospital Using UDI Codes
Departments No. of Device

Surgical nurse 12

Patient Safety 11

Supply chain 2

Comparison of barcode readers

ɣ Paranet (EW-5800): supports widest variety of barcodes

UDI Registration

15

UDI Code Registration in EMR

Barcode reader Selection

ÅCompare supported code types, prices, etc. to purchase readers

Deploy readers to relevant departments

Build system for barcode recognition ɣ EHR registration through readers

Read barcode
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1. Building UDI based OMOP CDM

Implementation Process In Hospital Using UDI Codes

UDI Mapping using hospital data

Order IDPatient info

Usage Date

Item code

Product Serial No.

Clinical & Material Management DB

Item code

Product License No.

EDI code

Model Name

[Item Barcode Order Table] [SEVerance Innovative Trading system]

MFDS Integrated Medical Device Information System

EDI code

Model Name

Device Name

UDI code

16
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1. Building UDI based OMOP CDM

Implementation Process In Hospital Using UDI Codes

Build mapping table using EDI / Item / Model / UDI codes

UDI Mapping using hospital data

UDI

17
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Implementation Process In Hospital Using UDI Codes

Create mapping table
Request review

Research 
Team

Terminology 
Standardization 

Committee

Data Service Team

Review & apply to 
terminology system

Implementation Process Overview

Apply & update CDM 
DB

ɾ Example of UDI mapping table

ɾ Example of terminology system

1. Building UDI based OMOP CDM

18
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2. Feasibility Study

Transcatheter Aortic Valves

What is TAV?

TAVI (Transcatheter Aortic Valve Implantation)

A minimally invasive alternative procedure for treating aortic stenosis in elderly or high -risk patients, where an artificial he art valve is inserted 

through a catheter to replace the stenotic native valve

Benefits include shorter recovery time and reduced surgical risk compared to surgical aortic valve replacement(SAVR)

TAV : Transcatheter aortic valve used in TAVI procedures

Self-expanding valve (SEV): Self-expands using elastic materials like nitinol (e.g., MedtronicŚs CoreValve, Evolut R)

Balloon-expandable valve (BEV): Expands using a balloon catheter (e.g., EdwardsŚ SAPIEN XT, SAPIEN 3)

Smith, Craig R., et al. "Transcatheter versus surgical aortic -valve replacement in high -risk patients." New England Journal of Medicine 364.23 (2011): 2187-2198.

Self expanding valve
(SEV)

Balloon expandable valve
(BEV)
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Published Studies

Latest Generation (All annulus)
(EuroIntervention, 2024)

Small annuli (Ö23 mm)
(NEJM, 2024)

Large annuli (×25 mm)
(Circ Cardiovasc Interv, 2024)

Costa, Giuliano, et al. "One -year clinical outcomes of 
transcatheter aortic valve implantation with the latest iteration 
of self -expanding or balloonexpandable devices: insights from 
the OPERA-TAVI registry." EuroIntervention 20.1 (2024): 95.

Herrmann, Howard C., et al. "Self -expanding or balloon -
expandable TAVR in patients with a small aortic annulus." New 
England Journal of Medicine 390.21 (2024): 1959-1971.

Armijo, Germán, et al. "Third -generation balloon and self -
expandable valves for aortic stenosis in large and extra -large 
aortic annuli from the TAVR -LARGE registry."Circulation: 
Cardiovascular Interventions 13.8 (2020): e009047.

Å OPERA-TAVI Registry

Å N=1,174 (587 matched pairs)

Å SEV (Evolut Pro/Pro+)  vs BEV (Sapien 3 

Ultra)

Å Same composite endpoint

Å Same individual outcomes

Å SMART Trial 

Å N=716 (SEV: 355, BEV: 361)

Å Small Aortic annuli (Ö 430 mm2, 23mm)

Å Same composite endpoint

Å TAVR-LARGE Registry

Å N=833 (SEV: 193, BEV: 640)

Å Large Aortic annuli (× 500 mm2, 25mm)

Å Selected outcomes consistent 

Å All-cause death

2. Feasibility Study

SEV vs. BEV: Technology and Anatomy-Based Comparison
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Analysis
By Valve Type
(SEV / BEV)

By Manufacturer By Model By Size

EDI based O O X X

UDI based O O O O

2. Feasibility Study

Å SEV vs. BEV comparative analysis considering technology and anatomy ɣ Patient stratification with UDI codes

SEV by Medtronic

New

Old

BEV by Edwards
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2. Feasibility Study

Å Patient stratification with UDI codes

SEV by Medtronic

BEV by Edwards

by Model by Size

Model -level stratification
with UDI codes

Size-level stratification
with UDI codes
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Analysis
Model Size (mm)

Count
Old New 20 23 26 29

EDI based
SEV 551

BEV 491

UDI based 1
(latest generation)

SEV 144

BEV 188

UDI based 2
(small annuli)

SEV 97

BEV 83

UDI based 3
(large annuli)

SEV 78

BEV 105

EDI based Analysis Manufacturer comparison, Detailed comparison by model/size

UDI based Analysis Manufacturer comparison, Detailed comparison by model/size

2. Feasibility Study

24
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Study outcomes

Primary Outcome

: Composite of All -cause death, Hospitalization for heart failure (HF), Stroke

Secondary Outcome

: Individual outcomes of All -cause death, Hospitalization for HF, Stroke

Study design

Database: Severance Hospital OMOP CDM v5.4

Data Collection Period: January 2006 ŕDecember 2024

Design: New-user active-comparator study

Study Population: Patients aged ×19 years at first TAV 

implantation

2. Feasibility Study
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Statistical Analysis

Propensity Score (PS) Analysis

PS stratification Approach

ÅQuintile -based stratification (5 strata)

Covariates: age group, sex, comorbidities

Survival Analysis

Kaplan-Meier Estimation

ÅLog-rank test

ÅFollow up date : 365 days

ÅStatistical significance was defined as P < 0.05

2. Feasibility Study
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Baseline Characteristics

Before PS stratification After PS stratification

SEV BEV SMD SEV BEV SMD

Age group

65ŕ69 0.9 2.6 -0.13 1.0 2.9 -0.14

70ŕ74 3.8 4.7 -0.04 3.8 4.6 -0.04

75ŕ79 16.0 19.1 -0.08 16.2 18.1 -0.05

80ŕ84 43.7 41.0 0.06 44.1 40.5 0.07

85ŕ89 27.5 23.1 0.10 27.0 23.0 0.09

90ŕ94 7.0 6.9 0.00 6.9 8.7 -0.07

95ŕ99 0.9 1.6 -0.08 0.9 1.4 -0.07

Sex (women) 63.7 45.0 0.38 55.1 55.7 -0.01

Acute respiratory disease 4.7 6.5 -0.08 5.3 6.0 -0.03

Chronic liver disease 2.2 2.6 -0.03 2.7 2.2 0.04

Diabetes mellitus 26.6 28.8 -0.05 28.8 29.1 -0.01

Pneumonia 6.1 7.3 -0.05 6.8 8.2 -0.05

Renal impairment 24.8 25.6 -0.02 25.4 24.4 0.02

Hyperlipidemia 9.9 12.2 -0.07 9.6 12.3 -0.09

2. Feasibility Study

SEV: Self Expanding Valve
BEV: Balloon Expandable Valve

27
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EDI based Latest iteration Small annuli Large annuli

Composite outcomes (Death, Stroke, HF)

11.8%

10.2%

P = 0.33

10.9%

8.6%

P = 0.41

8.6%

13.2%

P = 0.30

12.1%

8.5%

P = 0.62

2. Feasibility Study

UDI based

EDI-based and UDI-based analyses showed opposite trends

without statistical significance

28
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2. Feasibility Study

All-cause Death

6.7%

6.0%

P = 0.50

6.9%

5.7%

P = 0.38

11.4%

6.2%

P = 0.43

8.2%

3.8%

P = 0.27

Latest iteration Small annuli Large annuli

UDI based

EDI based

29

EDI-based and UDI-based analyses showed opposite trends

without statistical significance
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Hospitalization for HF

4.5%

2.6%

1.9%

1.7%

2.2%

1.6%

3.8%

1.1%

P = 0.10 P = 0.83 P = 0.65 P = 0.33

EDI based Latest iteration Small annuli Large annuli

UDI based

4.5%

2.6%

P = 0.10

2. Feasibility Study

30

EDI-based and UDI-based analyses showed opposite trends

without statistical significance
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2. Feasibility Study

Stroke

2.4%

0.6%

P = 0.02

1.8%

0.0%

3.9%

0.0%

0.0%

0.0%

EDI based Latest iteration Small annuli Large annuli

UDI based

EDI-based analysis showed statistical significance (P < 0.05)

while UDI-based analysis was underpowered due to sample size constraints"

31
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Principle Finding

Building UDI-Based OMOP CDM

Address growing need for systematic analysis due to increasing 
medical device adverse events

1 Feasibility Validation Through Case Study (TAV)

Using Transcatheter Aortic Valves (TAV) as case example

2

UDI-based OMOP CDM Across All Medical Devices Enhanced analytical granularity compared to EDI -based analysis

BEVSEV

EDI based UDI based

Latest
generation

N/A
SEV: 8.6%

BEV: 10.9%
P = 0.41

Small
annuli

N/A
SEV: 8.6%

BEV: 13.2%
P = 0.30

Large
annuli

N/A
SEV: 12.1%
BEV: 8.5%
P = 0.62


