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Seoul National University Hospital SNUH

Number of Employees (2025.12.31)

1885 Classification Number

2026 Doctors 1,559

M= 114

Nurses 3,188
Phamacists 150
Medical Technologists 936

Others 2,688

Total 8,521

Inpatient beds (2025.12.31)

Classification Main Children Cancer Total
General beds 1,130 260 46 1,436
Special care beds 23 6 - 29
1.C.U 106 24 - 130
N.LC.U - 40 - 40
Total 1,259 330 46 1,635
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SNUHY

Seoul National University Hospital
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The management philosophy
of the late Chairman Lee Kun-hee

"Respect for Humanity, Contribution to Society”

KRW 1 Trillion Donated to Korea's Healthcare Sector

Infecti Di R Support for Children with Pediatric
nrectious Disease response Cancer & Rare Diseases

Establishment of a specialized infectious
disease hospital and research institute

Led by Seoul National
University Children's Hospital
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USD 300M

‘. CHSHRI= 2 S5 XA Al

USD 750M

SNUHY

Child Cancer & Rare Disease Project

Overcoming Pediatric Cancer
& Rare Diseases Initiative

SAMSUNG SNUHY

The family of the late Chairman Lee Kun-hee
&
Seoul National University Hospital

« Jan 2021 — Donation proposed by the Samsung family
e Mar 2021 — Master plan for the "Overcoming Pediatric Cancer & Rare Diseases”

initiative established

« May 3, 2021 — Donation agreement ceremony held
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Y 2
Pediatric

Cancer
Division

25
Collaborative
Research &
Infrastructure
Division

Disease
Division

Conducting Innovative Clinical Research

e Focused research on pediatric cancer and rare diseases

Essential Elements of Pediatric Healthcare> o

« Strengthened research capacity for severe pediatric conditions,

driving improvements in care quality

« Shifting from treatment-centered care to big data-driven patient

management solutions

Accurate Diagnosis and Safe Treatment

e Building an integrated genomic and clinical bio-big data platform
« Expanding opportunities to pursue “a happy life for every child”
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A Pediatric Learning Health System

PEDSnet Data Quality l

Program
Common Data Model

Data Security and
Privacy

Data Domains in
PEDSnet Database

ATLAS Resources

Data Science Training

home / about / history

History

PEDSnet is a large, national community of hospitals and healthcare organizations, researchers and clinicians, and patients
and families. This community works together to identify the most important research questions that can reduce children's
suffering and support their healthy development. When we do research, our goal is to conduct it as inexpensively and
quickly as possible, while engaging all of our stakeholders in the research process along the way.

PEDSnet is a multi-specialty network that conducts observational research and clinical trials across multiple children's
hospital health systems. We are governed by parents and senior leaders in these health systems. PEDSnet has produced
reusable and expandable governance, logistical, informatics, regulatory, scientific, and training resources, organized as a
Pediatric Research Commons. PEDSnet has created a longitudinal data resource that dates back to 2009, cutting across all
pediatric diseases, and including all pediatric specialties.

Demographics

Outpatient
encounters

(~75 visit specialty
types)

Inpatient admissions

Emergency department
encounters

Anthropometrics

PEDSnet(https.//pedsnet.org/)

Age, date of birth, gestational

age, sex, ethnicity, race, zip code,

PEDSnet health system site,
primary care provider(PCP),
death and cause of death(if
available), tobacco use

Primary care visits, specialty
care clinics (e.g.,cardiology,
endocrinology, nephrology,
oncology, etc), physical therapy,
occupational therapy, speech
language pathology, medical
genetics/genomics, etc

Length of stay, discharge status;
diagnoses, procedures,
medications, and lab results
associated with inpatient stay

Diagnoses, procedures,
medications, and lab results
associated with ED visit; ED
visits resulting in inpatient
admission

Height (cm) and weight (kg),BMI,

head circumference

Benchmarking PEDSnet

Domain Examples Utility to research

Exposures, health
determinants, confounders,
mediators, effect modifiers;
outcomes (death);Zip codes
and health system site can
be geo coded and linked to:
area-level environmental
factors influencing health
and health outcomes;

Provides longitudinal
follow-up and duration of
clinical course; health care
utilization measures;
Distinguishes between
specialty care (and type of
specialty care)and primary
care visits;

Measures health care
utilization for patients and
conditions; Provides
longitudinal data to
evaluate disease course and
severity of illness;

Provides markers for
disease progression and
clinical outcomes; Health
care utilization measures;
Markers for chronic disease
control and severity;

Outcomes, health
determinants, confounders,
mediators, effect modifiers;
Markers for health status;

Vital signs

Providers

Diagnosis

Procedures

Prescribed medications

Dispensed Medications

Laboratory Results
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Temperature, blood pressure
Specialty, health care facility

Final diagnoses are recorded at
each encounter and are mapped
to a standardized codes(typically
SNOMED-CT)

Procedures are recorded at each
encounter and are mapped to
standardized SNOMED-CT, ICD-
9Procedure, ICD-10 Procedure,
CPT-4, andHCPCS codes

Medications ordered are
recorded at each encounter and
mapped to a standardized
RxNorm code

Medications dispensed, when
available, are recorded and
mapped to a standardized
RxNorm code

Key components of lipid panel,
complete metabolic panel,
complete blood counts,
microbiologic cultures, liver
function tests, urinalysis, viral
panels, etc



Adopting OMOP CDM: SNUHY
Enabling Multicenter Research

Institution A Institution B Institution C

OHDSI CoLLABORATORS OHDSI CoLLABORATORS

A 2 o =y || = - ©Our communlty Is ALWAYS seeking new collaborators. Do you want to focus on data
V Wl AN i N < standards or methodological research? Are you passlonate about open-source
'development or clinical applications? Do you have data that you want to be part of
The OHDSI CDIHI“lInlly brlngs toge(her volunteers from around the world to " Do hhmo‘ll o that
establish open communlty data standards, develop open-source software, g You v 9 Y Y Yoies
the beneflts of open sclence? Add a dot to the map below and JOIN THE JOURNEY!
conduct methodologlical research, and apply sclentlfic best practices to

both answer public health questions and generate rellable clinical evidence.

Institution A - CDM  Institution B- CDM  Institution C - CDM

ol | ool | oml

Numb

Harmonization + 3,266 collaborators

+ 80 countries
+ 21 time zones
* 6 continents
* 1 community

Multicenter Study . ;
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¥
KIDSNet (Korea Kids Network) SNUH

We built a collaborative research network for child cancer & rare diseases

A CDM established across children's hospitals nationwide — improving research accessibility
through multimodal data

7 1.69M S5yr OMOP

hospitals pediatric patients 2022 - CDM standardized
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EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Five Years of Phased Institutional Expansion

Year 5 (2026)

Year 4 (2025)

Year 3 (2024) " CHONNAM NATIONAL UNIVERSITY HOSPITAL .
: K Z2A[Hst 2 : CNUH
» gﬂ\qﬁnum%% = o - Kangwon National University Hospital . . . . .
Year 1 (2022) A\ eqﬂf—’l}-‘?—m"&] : CNUH . joins as a collaborating ;
, SNUH : : KNUH . joins as a collaborating - Institution
. MEHgwE SNUHE JNUH . joins as a collaborating - institution :
soneqeawe . JOINS as a collaborating ! institution
: institution :
D sEHUZNEN

() LU
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Growing the Network: SNUHY
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u
’4 Data Network of 7 Hospitals, 1.69VI Pediatric patientsSNUH

e -
SNUH®

SEOUL NATIONAL UNIVERSITY

HOSPITAL

=
CNU

HOSPITAL

CHUNGNAM NATIONAL Ut

Sarjstaol

CHUNGBUK NATIONAL UNIVERSITY HOSPITAL

i =
2JBUH

JEONBUK NATIONAL UNIVERSITY HOSPITAL

angwondo

B

Kangwon National University
HOSPITAL

o
SNUH®

SEOUL NATIONAL UNIVERSITY
BUNDANG HOSPITAL

-

g L ) Under discussion
t":’ o b= L kegm s B > for additional collaborative
\ CHONNAM NATIONAL UNIVERSITY HOSPITAL ; research institutions
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Pediatric-Specific CDM Data Status

SNUHY

Pediatric CDM Database

2026 Incremental Build

Institution
Data Period Patients Count Data Period Patients Count
Lead szoul et 2004.10 - 2025.12 824,077 +12 months 2025.01 - 2025.12 35,929
University Hospital
Seoul National University .
Sub 1 . 2003.05-2024.12 508,225 Incremental build scheduled for H2
Bundang Hospital
sup 2 Chungnam National |\ o 10 505004 118,843 +7 months 2025.10 - 2026.04 20,514
University Hospital
Jeonbuk National
Sub 3 onbu . 2010.01 - 2025.12 177,898 +12 months 2025.01 - 2025.12 19,205
University Hospital
Q4| ENFCRIEITETE 2003.08 - 2026.03 136,125 Incremental build scheduled for H2
University Hospital
sub 5 ChungbukNational ) 5050 o6 344 718 +6 months 2025.01 - 2025.06 296,819
University Hospital
sub g chomnamNational o ) ) 65515 193,173 New build 2011.01 - 2025.12 193,173
University Hospital

X Pediatric: aged 18 years or younger at first visit, As of June 2026
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Perinatal

* Nursing admission records

* Maternal pregnancy &
delivery history

* Infection status (HBV -
syphilis - HIV)

e ventilator settings

Neonatology

Growth & body composition

Height - weight - head
circumference

+ age-based percentiles
Body composition (BCM -
BIA)

Endocrinology, Nephrology

Built from what pediatric clinicians asked f

Special tests

e Cardiac & brain ultrasound

* Pulmonary function - allergy
testing

Exists only as free-text reports,

no structured codes

Cardiology, Neurology,
Gastroenterology, Pulmonology,
Allergy

SNUHY

or

14



y
/‘ CDM Construction for Pediatric-Specific Data SNUH

Clinical Data Pulmonary Function Test (PFT) Body Composition Monitor (BCM)

L3
— - o  m @ BCM: -
o — S bt e | | Somdardied W s e oo ¥
————— health economics. - o e §
[ Cobservation_period AN Cost I | FEVi Ut e mom
FEViFVe % 7 7
[ Death \ == Care_site Payer_plan_period _J+-| FEFZ575% Usoc 256 28 % 1
— XN _plan_p: TeoFEr28 T5Lsec % mow \ Patient Information
to " visit_occurrence e |- - FEFTS05% Usec \
y X Provider PEr o e b 87 1ol —
FETIO0%  Sec 720
derived slemonts Ave Liters 201 21 1o \ Name:
- ) - Group. ID:

3 Condition_occurrence 1 Concept ] Condition_era | AVt Liters o m = Height: 10z cm
3 Drug._exposure [ [vowbuay 17} | Drug_era___Je-| P oot ™" aoroos - Weight:  53.4kg
g | 1 o Umin " = ! hgim
1 = == ™ ¢ s, 2
S |
B - | /) T Rt \
% N 1 I Results schema . PoST
5
3
2
8
&

| [ concept_synomym | Cohort J Vohame PRED PRE  POST J Measurement 26/08/2021
Observation Cohort_definition 4 : ! - —_——

[ concept_relationship ]« - b .
L)ITNI { Relationship < L

2
I ] -
[ Episode | >[_Concept_sncestor_] metadata s 1 I / \ 2901234568
[eoisode_over | [Source to_conceptmap | [_comsource | 4 L e e o /\ n
s

OH: o0O0L

133 kg/m*
[actretatonsnip ] Drug_srengh G ez b e
i

€10 2 14 16 182

Allergy Testing (MAST - SPT) Body Composition Analysis NICU Discharge Summary

A ¥ B

P S —
B T LR T
U0 e an av e sonptt ®wen o e

Q- - ~ Whole Body
] o ] m] Hy
: : Atomic Molecular Celluar Functional - $
- 1 o= .
i ~ s o N,K,CANa... Mineral Fat Other : 08¢ S%e O ’ — 0
O ey 0
Protein . Beba
g - Carbon ECS e yowort-d
% . . Fat Bone = ] el
Hydrogen ECF e g
Drop of allergen Senall shin prick Shin reaction Fat-Free Adipose A =

Mace Tissue e
(FFV) s ! =

Oxygen Water Cell Mass Skeletal w—— oo e

r —
: ) = e o
1 ol "te™ =Y ° Muscle o s ; . B
€ oy { It N .l-,iw\ o i e 22
~& - o .

i
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Clinical Data

Patlen.t Procedure record
Information
Diagnosis Lab value

Multimodal Data

Vocabulary

159 vocabularies 13.4M concepts

CDM Extension

SNUHY

Death

Visit_occurrence — _

\

\
SN 202

< }) Condition_occurrence I
\

Drug_exposure

Stan(\rdmlhcal data

Waveform Medical Image T

(Bio_si(__:]nal) (Image_occurrence) o ;ccmence
Genomic data Digital Pathology . o

(Omics CDM) (Pathology CDM) [_image featre

—al Procedure occurrence |

Device_exposure I

Measurement ]

N Observation |
—_— Note |
o e |

Episode I

S
—-{ Specimen I L’I Episode_event I
| Fact_relationship |

——
* 2 ’\x\\\ -
—-I Observation_period \\§
\
/\v

Standardized
health economics

Cost

Payer_plan_period

sfusta

Standardized health system
— I Location I\
= -l Care_site K)
i Provider I« :

' Standardized vocabularies

= | Concept |

é | Vocabulary ) \
| Domain |

I Concept_class I

| Concept_synonym |

"'I Concept_relationship |<

I Relationship I

‘i Concept_ancestor I

I Source_to_concept_map I

| Drug_strength I

Standardized
derived elements

Condition_era

Drug_era

Dose_era

-

Results schema

Cohort

G

Cohort_definition

Standardized
metadata

CDM_source

Metadata

Q

CHILD CANCER & RARE DISEASE PROJECT A0t HHEHRARE
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SNUHY

CDM Extension Construction for Pediatric-Specific Data

/X

12-lead ECG 24hour ECG, Holter Treadmill ECG

ﬁ Electrocardiogram (ECG)
L
/ l A . -
AL
e ECG leads
B ’) Blood pressure cuff

An excercise stress
test monitors:

ECG reading showing heart rhythm

* Heart rate

* Breathing

\ * Blood pressure
A * Electrocardiogram

Holter monitor

Motor Units

Muscle contraction power

Ui 4

Myopathic nEMG signal

soprazananes () 2seaNs 17
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Proposing a Bio-signal Extension Doma

IN

SNUHY

A common schema to capture bio-signals — ECG, Holter, TMT, ABR, EMG, Vital record and beyond

m“mmm

bio_signal_id Yes
2 person_id No
3 bio_signal_concept_id No
4 bio_signal_source_value No
5 bio_signal_date No
6 bio_signal_datetime No
7 file_path No
8 visit_occurrence_id No
9 event_id No
11 evnet_field_concept_id No

No
Yes
Yes

No

No
No
No
Yes
Yes
Yes

Yes
Yes

No

No
No
Yes
No
No
No

integer
integer

varchar(200)

date
timestamp
varchar(200)
integer
procedure
procedure

Bio signal concept id

Date
Date and time

File path

1209972
4179815

EMG - Sensory NCS L Median
Digit Il

2015-01-14
2015-01-14 09:21:36
1209972_20150114_0921.xml
48746453
12345
1147301

) SSUTMUR

Aot SIHEHRAMRIE
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Open-Call Research (ECG) SNUH

2023 — Full-cycle research support and successful completion of the first open-call studies using
ECG Extended CDM data

» Project 1 (PI: Prof. Mikyoung Song, SNUH)
Deep learning—based ECG model to predict biventricular dysfunction and cardiac dilation in congenital heart disease

» Project 2 (PI: Prof. Jihye You, JNUH)
12-lead ECG model for early detection of mildly reduced left-ventricular function in neonates

Programsupport
ECG Extensionbuild  AnnouncementSelection Interim report conduded
2022.01-202310 202310 12 2024.01 06 2025.05 06 202510 2026.02 o5 06
Project 2 IRB approval Abstract  Under
submission
Open-call research supported by the ECG Extended CDM
19
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SNU H ' Ai%qpn-mg; %mqm7|§m

Multimodal Deep Learning for Predicting Ventricular Dysfunction in Congenital
Heart Disease Patients Using ECG and Metadata

eoul, Republic of Korea

Introduction

1. Clinical Background & Research Gap
o MY HBYCHD)2 FEH PRIt CHYst B0, BY| =5 F U4 715 Mok, #F, 42 4R34 S oA BYS0| X1F ey
« O02i3t 47|55 |82 U, MY Y, 7MY S| ST A4 22 0I0{F £ Uof 27| 05 X 2UEY0| T2
« 2L} CHD BAHs FEX 0|41t HlO|Ef 2| S|l A4 O 2 Q8] ECG 7|8 M715 0 HRI Ao +HEIX| AU

2. Role of ECG and Study Objective
+ ECGE HIEEHO0|0 B 80| &1 ghe 0| 7h5310l H7|5 0|42 g + Qe |8 AT =7 Y
o B AFE CHD BX0IM ECG Al 59 ¢4 GO|E{ & ZEt YE|R T aEi%J 298 jestaxt g
« HEMRIZ|E| YA 7|5 YOS ECGE AAISHO, CHD Bt H7|5 0|42 Z7I0f o5 £ U= ABXS 7|8 0 X =7 P52 SHE

Methods

WaveNet
1. Study Population & Data Collection <10 Wavetorm>

+ 2003H5E 2023 E7HX| M SCHE DY YOI MY B Y(CHD)2 2 T THED 4F MRIZ
Algeh 156582 BAHE X7| AT ER HEY
« MRIO| A SHEERVEF) L7t Y7L EHHH 71X, systemic RV, H2EF0| A= B2,
EE MRIAIE B2 6708 W ECG7t Qe Z2E Mg
- HBXHOZ 1,057H2| EXFQ}1,680712] MRI-ECG O HOIEI S 240 Zgtgt <2D Spectrogram>

ConviD
ConviD
‘
Attention

Conv2D
¥
Attention

2. Model Development & Evaluation l
+ YL 12-lead ECG waveform(87§ 2| . 7| Tp44) 1t B ELC O] Ed age, sex, BSA, QRS duration)
2 PYE|0], S22 5700 HY 75 01y o R E o5
« U2 M X 282 FEE: 1D ECG waveformE X 2|3Hs IDCNN 2 2 (WaveNet), ECGO| <Meta Data>
MNYYE 2HEZ WS YO 2 YO} 3HESH= 2D CNN 2 Z(SpecNet),
Lt0|, 8¢ & DELH|0|E{ & Y22 Shi= MLP 2 B(MetaNet)
« M 280 £ ZEst0| 25 052 +YsH: YEIRY PXY

Binary Classification

Figure 1. Architecture of the Proposed Multimodal ECG Model
* Model Performance

- EIRE EHeld 22 & s7Hel HH 75 ol 2|0l 20 Chel CFF Ol 0 %8 5+ J%.‘

- B35 HYIIs HoNRv EF <35%)01Af AUROC 0.8644 2 7}E 52 £F 458

* rv_combined_or(0.788)0] 7t &2 AUPRCE 7| Sl 22 480N Y UE A 210\

T - B ol R UM IS X1°HRVFF<46%) 4 A A 0|40 M = AUROC

0.71 O| &, Fl-score 0.60~0.75 +=F 2| FE 8 0f| %
Table 1. Performance Metrics of the Multimodal ECG Model
Label AUROC AUPRC Accuracy Pre ion Recall F1
rv_dysfunction 35  0.8644 0.3284 0.8958 0.6364 0.4444
rv_dysfunction 46 07114 0.6689 0.6577 0.6030 0.7692 0.6761

— st s nea wic-oss)

meta rv_dilatation 07328 06776 06607 05510 0.8060 06545
rv_combined_and 07655 05808 07232 0.4965 0.7609 0.6009

rv_combined or 07253 07884 06458 06339 09444 07586

Figure 2. ROC Curves for RV Dysfunction_35

Discussion and Conclusion

o 2 UPE UG HEYCHD) BAOIM ECGEt HIEIGIOIE & # 83 HE|R T Eald 288 S M4 7|5 0ld 8 H5E + ASS YTY
« S8 MY 715 Mot L WO T 0 Y50 2510], FYH O Z7| N0 7|01 5 A= TS HE MM
+ ECGehs ZHHSID F2 Y &2 H0|Ef 7|8l Al 2 EO| CHD & X} H2|0f HEXH o2 $8Y 4 QlE 7|uh otiet

4E¥o +9le
References 14] Ana Cristina Andrade e . Dterminants o Let Ventriular Dysfuncion and Remodeing i Patients
(1] Sangha V, Nargesi AA, Dhingra LS, et al ction of left ventricular systolic dysfunction from . d Tetralogy of Fallot. J Am Heart Assoc. 2019 Sep 3;8(17):¢009618.

images, Circulation, 20 777, [5) Craig S Broberg ct al. Prevalence of left ventricular systolic dysfunction in adults with repaired
[2] Attia ZI, Kapa S, Lopez-Jimenez F, et al. Screening for cardiac contractile dysfunction using an tetralogy of Fallot. Am J Cardiol. 2011 Apr 15:107(8):1215-20.
artifical meligmno snabled eletrocadiogram. Nt Mot 2015:25():10-T,
Bl ison KW, Badgeley MA, et al. Using deep-learning algorithms to simultancously identify Contacts

2o JI"‘:\I:? ;;Eil;mm o o o Gyunho Roh* (iamguno@snu.ac.kr) & Professor Kwangsoo Kim! (kksoo716@gamil.com)
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Open-Call Research (ECG project 1)

SNUHY

Multimodal deep learning combining 12-lead ECG with clinical
metadata to predict ventricular dysfunction and dilation in

congenital heart disease

(AUROC 0.86 for severe RV dysfunction)

esults — ML model perform

. o . o . . . " . :
(A) RV dysfunction < 35% (B) RV dysfunction < 46% (C) RV dilatation (D) RV dysfunction < 46% or dilatation (E) LV dysfunction < 40%
10 10 19
08 08 08
8 K] & & 2
&os g & os & os &
g ¢ ¢ 2 H
gos i ot g 3
E £ E & =
0 a3 £CG-Multet (AUC=0.750)
2 Sianal + Meta (AUC=0.755)
 Sianel + 0RS (AUC-0.734)
= Sanatonly T Sanalanly (auco 714 Sanal oy (UC=0.52)
T (a7 ooy AUC=5.703 et (GRS oniy) AUC-0.678) e (GRS o AUC-0.710 et (QRS oiy) (AUC—0.604) et (GRS ony) (AUC—0.641)
00 00 00
0.0 02 0.4 06 08 10 04 0.6 0.8 1.0 04 0.6 08 10 00 02 0.4 06 08 1.0 0. 02 0.4 0.6 08 1.0
False Positive Rate False Positive Rate False Positive Rate False Positive Rate False Positive Rate
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Open-Call Research (ECG project 2) SNUH

Detection of Reduced Left Ventricular Ejection Fraction in Neonates
Using a Deep Learning Model Based on 12-Lead ECGs

Jihye YouY, Jiwon Kim?, Hee-S00 Kim¥, Kwangsoo Kim¥, Hyun Ho Kim?/
iDepartment of Pediatrics, Jeonbuk National University Hospital, Interdisciplinary Program in Medical Informatics, Seoul National University, “Department

e ot e e e e i e A CNN model detecting mildly reduced left-ventricular function

The Korean Society of Cardiology

Name o i Ao oy o, o i (LVEF < 55%) in neonates from 12-lead ECG alone — a fast, non-

o financial conflicts of inter sC oncerning the tation

The authors

B s s vt invasive screen without echocardiography

* |/ Echocardiography: gold standard but resource-intensive

* . Need for simple, scalable ECG-based screening

Objectives

+ To develop a deep learning model that predicts reduced LVEF (< 55%) in neonates using standard, readily available 12-lead ECGs. (A U RO C 0 8 7)
.

* The goal is to create a rapid, non-invasive screening tool for the early risk stratification of this vulnerable population.

Method

Study design and population

Design: Single-center retrospective cohort study
: Neonates (<1 month) underwent ECG (2004-2022)
n criteria 1) No echocardiographic data (n=1,038)
2) >7 days between echo and ECG (n=719)
3) Missing LVEF values (n=593)
Final cohort: 2,078 patients;
Control (LVEF >55%): n=1,880; Reduced LVEF (£55%): n=198

FC e
el
FCm,
)
Drapost
FCmyer

It (2°9000)
S Moo

Data preprocessing and model training

ECG input: 12 leads (1, II, Ill, V1-V6, aVR, aVL, aVF); 10-sec segments (500 Hz)
Data split: Training set (before 2020): n= 1,856; Test set (2020 onward): n= 222 — [Eatch teormatcatin |
Model architecture: CNN-based ResNet (Figure 1) I N

Training strategy:
Train : validation = 89 : 11 (train: 1,646; validation: 210) ‘I]

* 20 epochs; early stopping after 3 epochs without AUPRC improvement Figure 1 Architecture of the deep learning model

.

.

.

Result
* Hyperparameters:
* Leamning rate = 7e-5
* Batch size =32
* Dropout=0.1 3

* Dataset: 2,078 samples (class imbalance = 10:1) § (

Saceiver Oparating Charateristic (AUROS) Precision Sacall Curve (AU}

suognupl Amn:y' nml AuROC I AUPRC Isutsmvnylspeaﬁatyw i |
all [ oss [ o028 [ oss | o031 | oso | os7 "1 |

cHD .
Tue | o0ss | o022 | o081 | 032 | o4s | om e
False | 087 | o040 | o095 | o0s0o | 100 | oss

. Fig 2 AUROC & AUPRC for all d;
Conclusion e Hreme

* Developed a CNN-based ECG model predicting reduced LVEF (£55%) in neonates
* Achieved high performance (AUROC 0.87, AUPRC 0.82) despite small, imbalanced dataset
* ECG-based Al offers a rapid, non-invasive tool for early cardiac risk screening in neonates

2025.10.16(Thu.)-18(sat.)
Grand Walkerhill, Seoul, Korea ‘ KSC2025
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NICU Discharge Record:

QAR U Y

[Matemal history
® Mother's name

® Mother's Hosp. No.
" Age

W Para

.28 8E

oy 0
date
® Placental Biopsy O
A

® Amniotic fluid 0

® Assisted Reproductive Technology Q

Sample NICU discharge record (original)

AoferiagnD (€ ) S5ATARE

CHILD CANCER & RARE DISEASE PROJECT Aol AFFBARARC

@

8 Prenatal steroid

@ Other maternal conditions

[perinatal History
® Delivery Place 0

® outbom &

O

® Length
b
® Head circumference O

o

Data Collection & Standardization (2022-2024)

Open-Call Research (NICU Discharge Recor

CBNUH

|
go:s:sr;!aj:n_ ‘eoneept_name domain |vocabulary g’na;i:;'_—i d concept_name domain vocabulary Zs::;—;fa concept_name domain vocabulary
44789950 Gestational age Observation SNOMED
4059478 Estimated date of delivery Observation SNOMED
4264825 Birth weight Measurement SNOMED
4116803 Birth weight centile Measurement  SNOMED 4123497 <3 Meas Value SNOMED
4116803 Birth weight centile Measurement  SNOMED AFYYMEC 3-9 Meas Value
4116803 Birth weight centile Measurement  SNOMED AFHH(MEC 10-49 Meas Value
4116803 Birth weight centile Measurement SNOMED A (MEC 50-90 Meas Value
4116803 Birth weight centile Measurement SNOMED A (MEr 91-97 Meas Value
4116803 Birth weight centile Measurement  SNOMED 4131980 >97 Meas Value SNOMED
4264825 Birth weight Measurement  SNOMED 4145947 Small for gestational age fetus Condition SNOMED
4264825 Birth weight Measurement SNOMED 4076643 Appropriate growth Observation SNOMED
4264825 Birth weight Measurement SNOMED 4064287 Large for gestation age fetus Condition SNOMED
4014465 Birth length Observation SNOMED
2000000457  Birth length centile Observation 4123497 <3 Meas Value SNOMED
2000000457  Birth length centile Observation AFEY(MEC 3-9 Meas Value
2000000457  Birth length centile Observation AFYH(MEC 10-49 Meas Value
2000000457  Birth length centile Observation A (MEC 50-90 Meas Value
2000000457  Birth length centile Observation A (MEC 91-97 Meas Value
2000000457  Birth length centile Observation 4131980 >97 Meas Value SNOMED
4015277 Birth head circumference Measurement  SNOMED

Birth head cil centile Observation 4123497 <3 Meas Value SNOMED

Birth head cit centile Observation AFYY(MEC 39 Meas Value

Birth head cit centile Observation AFYY(MEC 10-49 Meas Value

Birth head cit centile Observation A7 (MEC 50-90 Meas Value

Birth head cit centile Observation AR (MEe 91-97 Meas Value

Birth head cit centile Observation 4131980 >97 Meas Value SNOMED
4265556 Form of placenta Observation SNOMED
36716289 Multiple birth order Observation SNOMED 4101844 Twin birth Condition SNOMED
36716289 Multiple birth order Observation SNOMED 4094046 Triplet birth Condition SNOMED
36716289 Multiple birth order Observation SNOMED 45765500  Quadruplet birth Condition SNOMED
36716289 Multiple birth order Observation SNOMED (4112230 First Meas Value SNOMED
36716289 Multiple birth order Observation SNOMED (4217781 Second Meas Value SNOMED
36716289 Multiple birth order Observation SNOMED |4324384 Third Meas Value SNOMED

Sample standard-terminology mapping dictionary

22



Open-Call Research (NICU Discharge Recorc?)NUH

2024 — Research Using the NICU Discharge Record Extended CDM
« Call announced Sept 2024; one project selected, research launched Jan 2025

» Selected project: Developing a personalized early enteral nutrition protocol for very-low-birth-weight infants based
on maturity and risk (Pl: Prof. Heeseung Cho, KNUH)

» NICU Discharge Record-Specific Quality Assessment
Exploring the feasibility of data-quality assessment by comparing institution-level averages of key variables.

* NICU Discharge Record Data Items
Gestational age, Birth weight (incl. percentile), Apgar score (1, 5, 10 min), Intraventricular hemorrhage (IVH, incl.
grade), MRI (findings — free text), Etc.

° A0 B| BRI JALRITH ZEATAYE 73
AR S HULAINAIRIT

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Open-Call Research (TBC) SNUH

2025 — Data-Use Open Call: Announcement & Selection in Progress
* Using CDM-extended NICU VitalDB data

» Using CDM-extended CXR DICOM data (in children with lower respiratory tract infection)

- SIHEATAAAC

2026 — Echocardiography (DICOM) Data-Use Open Call Planned #7 2+ 22 nagauwe

2025' 3% Chest X-ray @4F O|0|Z| S E3H3H
CDM gjojgf &8 ¢4 32

HARA AT 2 AHB
E T
He (#8ZMER RFP 2| ER2 a1z | mma
NICU CDM
NICU CDM YR B 0|8 NYokE BXe| Hlolg
=2 UT HSRT Y omat ¥ @3 2. Uy
g e = e
_ 1 |£°F CDM €4 4+ $2 ¥ (119 249 NEE FAOIA 7
. HOIREA e
2|32 A% ‘.,q =5 RS -E
TREE +4 3%
P BHY | M U=g 08T {doty el UT GSST WY 3 (4T3 B2 49 49 4 97 4] [d9AUs FEeed 7]
3 |43 22 A3 aun 4 97 hR (A FE
£} CDM 24 47 #¥ 39 A R 47
PERE-EE e

1872 9
21
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Aoz w |-
b-E-L]

3. €8 dlo|gf : CDM ¥ 40t 5t7|= ZY Chest X-ray Fo

O w3 2 Y24
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o= weldsqd ¥ AZ4 120 BYe
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Open-call announcement materials
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G
Collaboration is always welcome SNUH

Korea Kids Network
Connecting pediatric data for better child health

/ 1.69M OMOP ECG - NICU - VitalDB

PFT - CXR - Echo

hospitals pediatric patients CDM standardized Multimodal Extension

Pl Hee-Soo Kim, MD, PhD - Kwangsoo Kim, PhD

Suhyun Kim

HARI, Seoul National University Hospital suhyunkim@snu.ac.kr
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