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An Algorithm Based on Deep Learning for Predicting In-Hospital

An algorithm based on deep learning for predicting
in-hospital cardiac arrest (0| ZAIZH&1 3], 2018)

Detecting Patient Deterioration Using Artificial C riti Cal Care Med iC ine

in a Rapid R System

Detecting patient deterioration using artificial
intelligence in a rapid response system
MIASEEAL2lEHE, 2020)

Resuscitation (1)

Cunical paper

A multicentre validation study of the deep
waming score

in-hospital cardiac arrest in patients admitted to

i»

A multicenter validation study of the deep lea
l rning-based early warning score for predictin

g in-hospital cardiac arrest in patients admitte
ey d to general wards
Development and validation of a deep-leaming- (RES U SC |TAT| O N, 2021 )

based pediatric early warning system: A single-
w Center study

T Biomedical Journal

Development and validation of a deep-learning-based

i

Biomedical Journal

I

i

pediatric early warning system
(Biomedical Journal 2021)

vuno

ULHEE AW HAE (U222 ASNE M HHA QS
AT E0] VUNO Med - DecpCARS(IHE 7155 EHAIR 7|

{20t

Asan Medical Center
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‘goneral ward patients

WHAEE LB A8 B/ERE VUND Med - DyggCARS M D5

ACCH

PR = P . e
an Multicenter validation of a de‘epflearr;lng—ha_sed pediatric
of

CETECE ly g system for p
events

CEZEEen

uAnd Tz
CErETT]

wEzE §
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Fl ®

of the deep learning-based cardiac arrest risk

management system for predicting in-hospital
cardiac arrest or unplanned intensive care unit
transfer in patients admitted to general wards

Ambgt
e

INTRODUCTION

Prospective, multicenter validation i

r—r,
A\_\_ Acute and Critical Care

Multicenter validation of a deep-learning-based
pediatric early-warning system for prediction of
deterioration events

(Acute and Critical Care 2022)

@ Critical Care

Prospective, multicenter validation of the deep
learning-based cardiac arrest risk management
system for predicting in-hospital cardiac arrest or

SRECICALIESTSARoN unplanned intensive care unit transfer in patients

External Validation of Deep Learning-Based ad m |tted to genera | wa rd S

Cardiac Arrest Risk Management System

| for Predicting In-Hospital Cardiac Arrest in 1+1
!’ Patients Admitted to General Wards Based (C riti Cal Ca re 202 3)

.. on Rapid Response System Operating and
== | Nonoperating Periods: A Single-Center Study
= J——

+ omecnves. -

Critical Care Medicine

External validation of deep-learning based
cardiac arrest risk management system for
predicting in-hospital cardiac arrest in patients
admitted to general ward on operating and non-
operating time of rapid response system

(Critical Care Medicine, 2024)
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VUNO Med-
DeepCARS

o A e xto|
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H4(0~100) 2 HZ

(Al 2AZEZ0])

571%| 2% W%
9 Lpo| /4 &

2529|27|7]
(FDA 2 %)

0|2 U 7|E Bhxt

PeraServer and
PeraTrend System

SRt MEE
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o
25 7|2, 6o At
X E 5)
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",

7|_=|._=_ _JF_jI%:IEAIﬁEéI W ADMINISTRATION
(MEWS, NEWS)
June 6, 2023
g g3 Ass
FHER L 3 VUNO Med Inc.
7FS K| gt

"VUNO Med® - DeepCARS™ utilizes commonly and routinely recorded vital signs (blood pressure, heart
rate, respiratory rate, and body temperature), along with the corresponding time of measurement and patient
age, extracted from the electronic medical records of general ward patients to compute the DeepCARS™
Score. The DeepCARS™ Score 1s intended to diagnose an elevated risk of impending cardiac arrest within a

24-hour period.

We are pleased to inform vou that your device and proposed indication for use meet the criteria and have
been granted designation as a Breakthrough Device. Please refer to the FDA gumdance document entitled
"Breakthrough Devices Program", for more information regarding the program, available at
https://www.fda.cov/media/108135/download.

H|o| 2 7|7]
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571 B3 Y Zuk: et Y SFM LBHoE 40 HEX HS 95 US

Hospital A Hospital B Hospital C Hospital D Hospital E

1 - Specificity

Number of beds

1 - Specificity

Hospital A

323

1 - Specificity

Lo

Hospital B

301

Hospital C

925

L0
0.8 0.8 0.8 0.8
206 Z06 206 2 Z
£ z £ : -
Z Z Z Z 3
04 204 S04 3 S04
02 —— DEWS AUC = 0.860 0.2 = DEWS AUC = 0.857 0.2 —— DEWS AUC =0.883 0.2 —— DEWS AUC =0.834 0.2 —— DEWS AUC =10.932
—— MEWS AUC =0.768 —— MEWS AUC =10.733 —— MEWS AUC =0.828 —— MEWS AUC=0.770 —— MEWS AUC=10.793
0z 04 06 08 10 S Mo 0z es e 08

0.2 04 0.6 0.8 L0
1 - Specificity

Hospital D

1,324

0.2 04 0.6 0.8 L0
1 - Specificity

Hospital E

1,989

DEWS
(AUROC, 95% Cl)

0.860
(0.819 - 0.904)

0.857
(0.820 - 0.900)

0.883
(0.854 - 0.902)

0.834
(0.820 - 0.846)

0.932
(0.929 - 0.936)

MEWS

0.767
(0.710 - 0.826)

0.732
(0.673 - 0.789)

0.827
(0.803 - 0.855)

0.770

(0.756 — 0.785)

0.792
(0.782 - 0.802)

DEWS: DeepCARS® ZZMEH

%) Lee YJ et al,, A multicentre validation study of the deep learning-based early warning score for predicting in-hospital cardiac arrest in patients admitted to general wards. Resuscitation.
2021 Apr 22;163:78-85. doi: 10.1016/j.resuscitation.2021.04.013. Epub ahead of print. PMID: 33895236.
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