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Key Challenges of Setting up Yongin Severance Hospital

Concerns

1. Digital Innovative Hospital 2. . Manpower Shortage 3.COVID-19



Emerging Challenges in Healthcare Service

1. Population aging and a shortage of care workers

Challenges

2. The rapid advancement of Al and its applications in the dinical field

3. The increase in personalized analysis, induding genomics and
proteomics analysis, and the rise of personalized treatment strategies.

4. Expansion of the Digital Healthcare Industry

5. Strengthening Data Security



Different Structures and Workflows in Each Medical Institution

Different Structures
Different Workflows
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Different Structures and Workflows in Each Medical Institution
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3¢ SEVERANCE HOSPITAL

* 824 beds, 2344 staffs o 2437 beds, 9820 staffs « 708 beds, 1719 staffs
« Cancer(Breast/thyroid), * Cancer, Cardiovascular, « Digital healthcare,
Cardiovascular, Spine & Joint Rehab, Eye, Robot surgery Cardiovascular, Degenerative

disease



Design Thinking Workshop

0 Reaching consensus among hospital members on digital transformation and defining
objectives through a design thinking workshop

GROUP 1 GROUP 2 GROUP 3

* Combined version of three groups’ work




Consensus outcome in 15t workshop in 2019

OPERATIONAL
EFFICIENCY

Full Integrated HIS

Imaging Data Integration Platform
Facial recognition system

Digital Hospital Status Dashboard
Voice Recognition Solution

Dashboards for integrated hospital
status

Mobile-based location tracking system
Predictive modeling of patient activity
Hospital refrigerator temperature
managing system

CLINICAL
EXCELLENCE

Hospital Information Control Center
Al Imaging readout Solution
Emergency Prediction Solution
Digital Pathology

Point of Care

Digital Clinical Protocol Modeling
EMR-integrated Communicator for
Medical Staffs

Silence Patient Monitoring Alarm
Automate intravenous
measurement/operation

Evolved EMR

Centralized MDT CDSS

Clinical data dashboard for patient
monitoring

Wearable bio sensor
EMR-integrated extensometer/scale/
BP meter

EMR-integrated mobile patient
monitoring system

VR Training Solution + Clinical Dashboard for patients care
Personalized medication + Robot automation pharmacy
Telemedicine + Ward rounds robot

¢ Tele-health care

EXPERIENCE
CENTRICITY

Personal Health Management Service
Kiosk Service

(Automatic Patient
Registration/Guidance)

Guidance Service in waiting room
Hospital Guidance and Directions
Service

Consultation Service for Critical Patient
etc

App for Patients and their family

Service robots + Service robots for outpatients
Al Speaker * ARSsurgery simulation
Biometrics/Iris recognition * Voice recognition solution




Condusion of the 2" Workshop
New Digital Initiatives
Step 1. Pre-admission/Admission

Step 2. Diagnosis/Treatment Step 3. Recovery/Discharge

‘ ; 22 il
SO = —
Clinical Mobie soluton Care-Plan Dashboard Hospital management Device portl Alin HIS  Reportsummary T i Navigation
For admission For patient dashboard (EMR/PACS) (2H}E, Bedside
Excel |ence Monitor, Kiosk 5)
= —-—
vk q
L] e |
= o i ¢ !C",
s = ~ W — | : B
Medication listing Administrative office Al Outpatient consulation board Multidisciplinary Team Virtual dinic VR Education Brightness control Post-discharge care
Approach solution
Patient =
Experience
Facial recognition Fuid control
For identifying patient
A 2 _"-
S~ O ' :
o S
N oF W5 mH Voice recognition Smart monitor

Efficacy

\‘

Public health platform  Virtual hospital Fully Digital EMR  Automated drug defivery Post-dlischarge
Drug delivery

Self-check platform



Dense Network as possible




Data flow from patient to Main Database

@ Patient survey
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Monitoring app

Outpatient Vital signs
/ k@

Home

Monitoring device DHY
(e.g. Smart Watch/Insole)

Mobile App
,, Real-time location-Beacon
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Integration & Response Space
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dReal Time Locating System (RTLS)




RTLS (Real Time Location System)

@ Asset tracking management system
using RTLS

RTLS(Real Time Location System) & Monitoring

Real Time Location System, RTLS
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RTLS (Real Time Location System)

Tracing the chain of infection and identifying close contacts
Dramatic reduction of investigation time: 12 hours with CCTV vs. Several Minutes with RTLS
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Advancement of RTLS (Real Time Location System): Infectious Disease Decision Support System

O A decision-making support system for infectious disease response that can identify and respond to infectious disease

epidemic nsk factors by reflecting multi-level and muilti-risk factor data and step-by-step quarantine response processes.

Infectious disease response level Decision-making on infectious disease

Determining the level of response based on the outbreak areas
number of confirmed patients

) . » Closure or reopenin
Levels of concern/caution/alert/risk P 9

D an] ° Action information for each area

3+ " CPE M | 2024-06-01 ~ M 202212

1y
1 :| 1
1 1 1
Z 0| % Z ME .
FoI Rl 7% €9 CPE * : = :| P szt B 211 £ A=t A (o, 1Y) 1
1 1
1 1 13288 0z 0z [} ~ ao
o s i - N
J— . N
UMK} B X LT} 2 [T H e oz 0 [ ~ Qs m 1
EY 1 ojet : « QA T || :: 12285 0z 0% ) - o ER :
=9 2 ot H :: SES £ £ C ~ es KR H
1 I o ~ o 1
24 3 o ofst 1 || m 1
- i i I
i o Hot s A A R s 1
-y
© =unug @)
gieinia| Qs X2FEItE
: TR FO| o
S2(0%)
3 5 SO A 7|
I Is
|
} 4 j& 2m {7 7t
L =
g - r
% L
¥ L
& ; 2 He el gls
Il 1
“ ‘ ol
0 \—L‘ l—n 0

S QDL LSO P D

FELLF L FLFPFF T PF TS FF T SSFLTE
Y 0 B




Advancement of RTLS

RTLS-based electronic entrance log
(operating room, ICU, delivery room, NICU)
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Entrance log

@ The Korean Medical Act has been revised to specify that entry standards for facilities requiring infection control, such as operating rooms, deliver
(RTLS) y rooms, and intensive care units in medical institutions, must be followed, etc., and only patients, medical personnel, nursing assistants, medical t

echnicians, and guardians of patients who meet certain requirements are allowed to enter, and the names of people entering, purpose of entry, dat

e and time of entry and exit, contact information, and entry approval facts are recorded and retained for one year.
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JRTLS + 5G + Robot
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Real time vital sign monitoring + RTLS
Rapid Response System + Al
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Rapid Response System

Establishing a real-time monitoring and rapid response (RRS) solution for patients in hospitals using bio-

signals and location information
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Previous patient monitoring dashboard = NEWS based dashboard

Provides the patient’s basic information and the vanables registered in RRS and the total combined NEWS value.
If a patient with a Total News score of 4 or more, the patient is registered as an RRS patient and team examine again for the patient’s status

(the criteria can be changed).

I List of patients with abnormal values
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Al based prediction of adverse event & sepsis

Utilizing 19 types of EMR data to accurately
determine patient abnormalities

6 vital
signs

11 lab
results

< Mental Adge
status J

- Al can calculate with even only the basic V/S (SBP/DBP, PR, R
R, BT). The pattern is analyzed more accurately if laboratory v
alues are added

- When new data is entered into the EMR among the 19 items
above, AITRICS-VC automatically recalculates and updates the
score.

Real-time EMR information

Al

=7| o5

Al-assisted early prediction of critical events, sepsis & deaths in
intensive care units in general wards

General wards
v MAES (Major Adverse Events Score)

* Score predicting the risk of developing a serious event within 6 hours in
patients admitted to a general ward

*Severe events: unplanned ICU transfer, cardiac arrest (CPR), death

v SEPS (Sepsis Score)

* Score predicting the risk of developing sepsis within 4 hours in patients
admitted to general wards

ICU
v MORS (Mortality Score)

* Score predicting the risk of death within 6 hours in patients admitted to the
intensive care unit

3 Each score (MAES, SEPS, MORS) is expressed as a score from 0 to 100.

Early prediction of deterioration in patient's condition
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Al based prediction of adverse event & sepsis

Screening Report user_name ~
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Al in clinical work
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Al Solutions in dinical activity

I Al Voice Recognition Solution | Al Radiology assistance
(Imaging/pathology readout, medical record) (Chest x-ray, Mammogram, chest CT, brain CT)

CXR

f i -"I| |
| Al Digital Pathology Solution — EnEEsLLIsss | Al Fundus Solution

(Pathology: Ki-67, PD-1) (for diabetic retinopathy screening)




Al Docent (virtual human-based smart kiosk)

Provides hospital information through Al human models,
Responds flexibly to user questions through LLM,

Provides high accessibility for disabled users with barrier-free functions

* Improved customer satisfaction
* LLM, applying STT (Speech To Text) / TTS (Text To Speech) technology to p

?jléawlﬁ, 2OIH|HEtAHRIO| AIZ2E QIL|C
Yoi7| HEE 21 UK HBE BBBHAIZLL RSHALE Bl HES B2sHHIR : : : : : .

rovide natural conversational services and visual friendliness
(L5t7| of|A| : ZPHol3tat= ofC|ofl YULIR? T, RPE STAZIE Y2iFAQ.)

TE—

| 1 | @ engion )l @ cueo JENEEPINEN € o =ccs umer

« Increase customer response efficiency

AT AT AT « Reduce the burden on guides by supporting simple and repetitive inquiry
< Al Docent main screen>
tasks
| - N
R —y * Accessibility enhancement

+ Allowing people with disabilities and the elderly to conveniently check inf

{iE

ormation, and supporting foreigners for easy guidance.
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U Digital twin & Hospital management
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Digital Twin/Virtual Hospital

[ Overview of Yongin ] [

Severance Hospital Floor View J [ >pace view ]




= Digital twin monitoring using RTLS data

Infection monitoring CDSS Digital twin platform
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Digital Twin Solutions: Density Simulation

Q By linking digital twins and hospital information systems (HIS/EMR, etc.), density and treatment time, thereby
reducing patient waiting times and realizing efficient outpatient operation (reducing patient waiting time, efficient

resource allocation, improving treatment quality, reducing operating costs, enhancing stability, and improving

process).

< Blood collection room density simulation system screen >



Conducting simulation training on digital twin-based network failure situation
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Main data center and DR server failure simulation training — Hospital
information system outage

Digital Twin-based Computer Failure Level 1 (Code White) Disaster Response Simulation
Training
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AN extension of the patient's overall assessment
: Home-Hospital-Home
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Combining Patient report + vital sign monitoring

Advancement into a smart patient care system
SREO| Hat

Hospital

(quarantine/hospitalization) SR
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512 68 2N BRY T

@ R (BRKAS) YR (@KAS)

BRI UY

yn Ry (-

LR PADES-G 21l FO|(ARXFS) - PA. D WEL-(UY) UES, 0HER

3 - 'y /
3
o Aty

EP-(TE) ER AL

ge | PRGN

035001 e 530/ 3EE

Y A 20230807

488 o 100
& ééE%éel 50 i : Pt o
SPABLIL
0 ® (50) § ©
0 O Am Ll .
) (5) 0
Expanding PADES-G self-reporting for isolation ward pat Observe vital signs of patients in and out of the hospital using wearable devices,

ients to hospital patients etc., check changes in patients' conditions at any time, and link this to the EMR.



In-Hospital Smart Patient Care System
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- Analysis of patient’s status trends through
visualization of self-survey results

D AZIcHE

# .
= -
o
XM D RN DM 0

200 2

M) SR U S

- :

vz
.

A

0 Wz

2D W2
Oepression

PADES-G 10 30|(2%) - ESG

loMT C|HIO|A =&

ESG ¥

Utilizing device measurements — Activity
(steps, distance traveled), walking (speed)

]

HE =H F

BaS|C |nf0 Vltal Slgn Smart insole Smart band Wearable device
P ; . patient's walking status  activity level, heart rat  heart rate, ECG, apnea,
Basic information and safety pro Hourly puIse, resplratlon, body and movement/action e, and sleep status. skin temperature

blem (fall, infection) temperature, BP graph

An integrated management system for monitoring and analyzing real time health data
v Provides customized medical services
v Provides an overall assessment of the patient's condition at a glance
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L Customized control of hospital environment




Smart patient unit -

Provide a safe and comfortable customized hospital room for specific hospitalized patients through
hospital room environment management.
Adjust lighting, noise, humidity, etc. according to the patient's condition, and provide family videos and

stabilizing music to ensure the patient's mental and physical stability.
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QIncreased efficiency of general hospital work
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RPA (Robotic Process Automation)

RPA (Robotic Process Automation)
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RPA (Robotic Process Automation) (29 process on service)

b No Sl HE & ZEMATE
1 Management team ?L?-f— A *Automatic isolation bed assignment AlZtd
2 A *SMS transmission of isolation patient ward assignment AlZHE
3 —_r@?- A Save hospitalized patient distribution 2 0600 2 (5 H L)
4 Medical record part T35 A Cancer patient information registration EE
5 T= A Handling of insufficient records of reevaluation of long-term patients A 11:.00 2 (5 H Q)
6 T A SCRAP Check for failure to create high-risk procedure records 2 1000 2 (5 H L)
20214 7 PR Team T YA Yongin Severance Hospital News Scrap 2 01:.00 £ (5 ML)
8 -_r@-?- A Reimbursement data transfer HaA
9 Insurance Review Part A Reimbursement data transfer *:é'RM
10 :rLf- A Billing Data Reduction/Performance Reporting e
11 2 Al reduction report 2
12 Nursing education —_rli-?- A Check for missing required formats A 05, 13, 21A] (B 33))
13 = Check for insufficient hospitalization records 2= 05,13, 21A| (& 32
14 N HES Compilation of diagnostic laboratory medicine and TAT evaluation report data 24
15 N HE Compilation of monthly diagnostic test statistics Ek
16 |Diagnostic Laboratory Med N HES Compilation of blood receipt records and IRD issuance records -k
17 icine Team RFR| 7t Monthly blood collection waiting time statistics for outpatient blood collection o1k
20224 = room ==
18 KEA| 74 & COVID-19 Test Container Request U (XY O|ALR)
19 PR Team WNLEE, Monthly Yongin Severance Hospital Faculty Papers Summary 24
20 Planning and Budget Team N HE Report on previous day's medical treatment U 07:15 AE‘foH
21 N HES Same-day medical report U 17:00 A
22 . . REA|7H & SAP Register a quality inspection report HRA|
20234 23 | Medical Equipment Part KpA| 71 2 SAP Equipment registration o Q Al
- 24 Radiology REX| 7H PACS transfer 29 Of AlZF 30=0tCt
25 Nursing — surgical part NS Daily operating status of the operating room odd
26 Nursing — surgical part N HE Operating room weekly report Fe
20244 27 Insurance Review Part N A Response document management UE 07:00 2 (EY Hel)
(&80 | 28 Laboratory Medici N HE Sending POCT daily quality control results by email UM 07, 16 (Z 28))
29 fy Medicine REA| 70 Transmission and storage of consignment inspection results AlZtH
e 10 107 £, 2974 Z2 M2 75




RPA Excellent Utilization Achievement Contest to Celebrate 5th Anniversary of Opening
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Digital Solutions in Yongin Severance Hospital @2024

DIGITAL
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1. Population aging and a shortage of care workers

2. The rapid advancement of Al and its applications in the
clinical field

3. The increase in personalized analysis, including genomics
and proteomics analysis, and the rise of personalized
treatment strategies.

4. Expansion of the Digital Healthcare Industry

5. Strengthening Data Security

Summary & Condusion

1. Increasing treatment efficiency through strengthened
patient monitoring

2. Exploring and introducing Al solutions needed in the f
ield

3. Integrated analysis of patient's individual subjective
status assessment and objective vital signs

4. Active participation in changes in the digital
healthcare industry

5. Strengthening Data Security



Thank you
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