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Building an AloT-Driven Tele-ICU MM

Improving Clinical Outcomes and Operational Efficiency + +

Top-down vision. Bottom-up change. Team transformation.

 Healthcare Challenge: the Need for Transformation
 CMUH Digital Transformation : HiThings AloT Command Center

 From Clinical Impact to an AloT Healthcare Ecosystem

Ouvutline




@ TERRRIUIEIE  HiThings AloT Tele-Icu HealthTech?. Asia

An Urgent Crisis
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Sh oriqge of Occupation 2013 2020 2030 (Forecast)
Dentists 0.49 0.26 0.22
[ ) I I (]
nearly 10 million  pican 305 266 194
Midwives 0.36 0.41 0.31
healthcare )
Nursing Personnel 9.89 7.07 4.50
workers by 2030. Pharmacists 0.33 0.29 0.19
Other Health Workers 6.02 4.69 3.08
2 S Total 20.15 15.37 10.23
Boniol M, Kunjumen T, Nair TS, et al. Estimated Global Health Workforce Shortage

BMJ Global Health 2022 by Occupation (Unit: million people)
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Aging Society, H
Shrinking Workforce P

Taiwan became a super-aged society in 2025
Population 265 exceeds 20%

Children Working-age Older adults
population
—62.6% —56.9% +55.2%

Source: National Development Council (Taiwan), Population Projections
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Digital Maturityasa 3 25 x 4

PI‘Ed iCi‘OI“ Of Quali‘l'y Higher odds of achieving + +
Leapfrog Hospital Safety Grade

qnd SQfeiy oulllcomes EMRAM Stage 6—7 hospitals
OR 3.25 (95% Cl 2.33—-4.55)

Snowdon A, et al. J Med Internet Res 2024

y
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China Medical University Hospital (CMUH), Taiwan

A
| b3

e S

A - O L S W AMAM
= I | B B MBRZREE: B Ed i ‘ | Analytics Maturity
WORLD'S . - h 1 G708 4
BEST SMART - — | ’ % = : |
HOSPITALS : A . ! A X CCMM
2026 . ; | b = | ; Continuity of Care
Newsweek | \ W 4 EMRAM 0-EMRAM DIAM

slatista’s _ ' Electronic Medical Outpati.ent Electronic Digital Imaging
slatista % - 9 F S Record Medical Record

cHnA PN NV A SN A Q% a INFRAM

Infrastructure Adoption Model

® EMRAM 7, INFRAM 7, AMAM 7, and DIAM 7 (2025) HIMSS
® Davies Award of Excellence (2023) )
® Top Global Digital Health Indicator Score (2023 & 2025) Healthcare Information &

Management System Society
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na Medical University Hospital

The ICU Reflects the Complexity
of Healthcare

>
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* Aging population 75-84 years
* Complex diseases

~

6574 years

—

e |Information overload > 85 years

16-64 years

* Staff pressure

Extrapolated ICU admissions
per 100,000 population

Jones A, et al. Crit Care Med. 2020 Apr;48(4):466-474.
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The ICU Reflects the Complexity -+
of Healthcare ++

° Aging po pulqlﬁon Medical ICU at CMUH
40 beds - Majority of patients aged =65

* Complex diseases

* |Information overload 59.1 % 951-;?/9y

* Staff pressure




China Medical University Hospital

The ICU Reflects the Complexity
of Healthcare
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face, body,
skin,
reaction, ...

+++++++++
+++++++++

* Aging population
* Complex diseases

Hospital Information
Medical System (HIS):

° - A
¢ I nfo rma h on ove I’| od d - Records . History records
. Medical/drug orders
. Nursing reports

¢ Sta ff p res S U re . Nutrition reports

Devices:

s | |‘
TR T ‘ Patient monitors

Ventilators Picture Archiving and

Hemodynamics Communication System (PACS)
monitors - X-ray

IV pumps
Hematology
analyzers
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The ICU Reflects the Complexity
of Healthcare

¢ Aging populaiion :lzzf:l?:\:;:‘l’)l;r}outin.physiciansgnd nurses o
* Complex diseases and aneqca'\r-]a?\alljyzilscus'a systematic review

Laurent Papazian"*¥"®, Sami Hraiech?*, Anderson Loundou®, Margaret S. Herridge®® and Laurent Boyer®

e |Information overload

BURN OUT

50
40
2 ———
. i . More than
2 - < les G
X { i d " ‘ > 20
'3 b d ~
MR, b "
3 . 7 |

* Staff pressure

40%

Laurent et al., Intensive Care Med (2023) 49:387-100

portions (expressed as percentages) of positive cases between ICU physicians and ICU nurses (*p=0.022)

+4++++++++

+++++++++



Breaking Points in Critical Care Delivery \\\\\\\
N

Administrative Overload Knowledge Gaps Team Fragmentation Data—Action Gap
Don’t ask me I'm not sure about Has respiratory training Is the patient getting

I’'m tied up with rounds the delirium status started ? enough nutrition?

nAt’tendlng . ySI€la“

Re5|dent .Y

B 71 et

19



Feature 2: Six Key Al-Human Collaboration Approaches

(4

MAGI

Voice recognition and Gen Al
Medical and nursing record

ARDiTeX

H.-Y. Tseng; et al.

Critical Care (2022) A R DS AI

26:253.
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NutriPilot

From Reactive to proactive

Calories

Al
Applications

J. Yu; et al. Clinical Isolates. Microbiol
Spectr . 2022 Apr 27;10(2):e0048322.

L.-C. Ho; et al. International Journal of
Antimicrobial Agents 63 (2024) 107142.

Smart Herat Platform

ST-elevation Myocardial Infarction
K.-W Chen.; et al. Frontiers in Cardiovascular Medicine,
14 October, 2022.

Y.-C. Wang; et al. Mayo Clin Proc. December

W.-C. Wang; et al. Biomedical
2022;97(12):2291-2303.

Signal Processing and Control.
Volume 93, July 2024.

23
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China Medical

Feature 3: Teleconsultation
- Anywhere, nyhme, on Any Device

HealthTech:. Asia



G ARDiTeX for Acute Respiratory Distress Syndrome

Visualized data integration boosts team awareness, sharpens diagnosis, and drives
timely treatment —ultimately enhancing patient outcomes.

Recogni

Screening and monitoring of therapy Increased diagnostic rate

22%

ARDS{EI A ER
- Golden
I VA4 Trend of p: atlent S Increased lung protection
- EEea e e oxygenatlon implementation
: i —— 17.8%

Monltorlng of Iung

Reduced mortality rate

1 8 o 9 /O
E ) i) e 2023 HIMSS
Tseng HY, et al. Crit Care. Wi e v .

o5 mme 2022 Aug 22:26(1):253. Ditex 2 & w ® = Davies Award of Excellence-ZS




Severity and ICU Mortality
of ARDS Patients in the RICU (2023-2025)

===2025 ICU Mortality Rate

==2023 ICU Mortality Rate ==2024CU Mortality Rate

APACHE Il Score
o

30.0% 31.3%

30.9
20.7 28.9 30.1 .
27.2- ", 226,

- 90%
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- 40%

- 30%

- 20%

- 10%

- 0%

Mortality Rate

G AloT Collaboration to Enhance
Interdisciplinary Patient Care

Despite increasing disease severity, smart healthcare solutions strengthened
team performance and reduced mortality (22.9%) in patients with ARDS.

ICU Mortality Rate in RICU ARDS Patients (2023-2025)

70%
60%
50%
40%
30%
20%
10%

0%

ARDS ICU Mortality Rate

§ 229,




e Intelligent Antimicrobial System (i.A.M.S)

G

H

for Infection, sepsis and Multi-Drug Resistance Pathogens

%2 1 & A system with data integration, predicting sepsis and anfimicrobial resistance
. a . ™. s toenforce timely correct intervention and improve patients prognaosis.

—

Intelligent
antibiotics
decision suppo
system

i.A.M.S

E Culture(3/4)

Medication history Cumulative data Susceptibility
v E Recommended | Cost ™ Penetration

[#] [Clostridium difficile Culture*]

10/14 22:08 &3

A Clostridium difficile [EF&]

[1-Bacteria Rapid MIC(— B EE# i E &
#Eayatis)] 10114 13:03 3

B Acinetobacter baumannii [{1Z£] [[1/%]

[*Endotracheal aspiration culture(Z [
)] 10/09 01:33 57

C Acinetobacter baumannii [{1%£] [[E<]

19

2023 HIMSS

E Vltal S|gns

50 ZOl
0 0

(L33

BR#ME : Pickadug
Clindamycin(CC)

test  MDROs analysis

Clindamycin(#t %) 300mg/2mL/Amp

Metronidazole(MET)

MeTroNidAzole(#1 %) 500mg/100mL/Bot

INF recommendation Progress Note  Connection guide  ContactUs

Pathogen Allergy History

OTHER [FAEMRERMEHE]

[ Laboratory Data

{EBREAR: 2022-09-27~i£% (22K)

X

Al risk prediction

SME antibiogra m B3 WEC CRE eGFR AT  Thl heCRP ESR
D X . 0.54 f ° °
n s [ OMUHA ik simatn of sepsis & mortalit
Sepsis: 87.2%; Mortality: 81.67%; 2022-10-19,15:27

|

Cefmetazole(CMZ) SIEE antibiogram m Al prediction:
CefMeTaZole(=:E#)1g/Vial D Please refer to
— B C
On-Call Infectious Di Doctor :  %Z%i(3G:211352)

i = - =i
N I

AVDEMG-d

Antibiogram

the microbiology lab report. AI p re d i Cti o n Of

antimicrobial
2 resistance

o S
2 18 0 & 12 18 ) 6 12 18

s
S4 iy,

Personalized

Davies Award of Excellence

antibiogram

28



e Al prediction of antimicrobial resistance (AMR)

Pathogen identification n Antimicrobial susceptibility test
Ll + ] 7.6 A) improvement
in patient survival

_" e :_ 1hour

after implementing i.A.M.S

Culture Purification =

mass
| spectrometry HIS Al server

|
I_Isignals e AYEET |
| — ‘E'.}' | Al
| | - —
|

— —
— -
- il
l:} EMR : i : pred I ctl o n Improved 30d-survival Improved 30d-survival
| o= e/ - - R After: 60.0 %
— rrrTrTn at 9]7 7 Before: 36.3%
er. Ay
I I I S I S S S B B S S B S S . § Before: 80.0% § ,,,,,
i H
25 ° | regrank — After
g ; P =0.0068 ---——Before | | | | Before
- £ - 7 s s .
— 7)RICU-06, 1172 SET sl R
= — e s 7
5 m/z T T T T T *ﬁé*ﬁ,%*}l %E‘;,E\IJ% - :: 215 166 1: o7 76 4 .Y 55 a1 a0
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eumoniae(CRKP);{£{#t2% H
LLEtEsATa RO

:
H
i

Number of isolates
Intensity (a.u.)

Yu JX et al. Microbiol Spectr 2022;10(2): e00483-22.
mz | Ho L.-C.; et al. International Journal of Antimicrobial Agents, 63 (2024) 107142

e L
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China Medical University Hospital

e Infection Control Map (ICM)

Prevention is always better than cure.

Visualized Data Integration Enhances Team Awareness and Reduces
MDRO Incidence and 30-Day Mortality
40%

-9 i
LERTER | APACHE II Incidence
“es. HiE
s I 35.0 1 Tau: -0.53 - 100.0
— 285 28.8 Pvalue:0.019 | 90.0
20 mC 15 Doy M 16 scC ’ 26.7) 26.0 244 26.0 L 80.0
154/82(102) v - e . s 143/63(87) s 0 /@\\gd/fgs//% /R o
73 o 377 82 « 365 66 « 373 & 25.0 A / \ M 232 8 - 700 o
10 100 17 2100 P 21. o
L J 2 / 19.2 - 60.0 @
19 %C 1a§n RO F/52/14 Days E 20.0 A 9/ 15.3 -
182/43(83) : 133/85(99) [=118/77(e9) o 19.6 13.7/0\1;1 - 50.0 W
67 o 361 112 & 365 « 82 o 369 g 15.0 4 38.0 40.0 x
0 18 s 95 19 %6100 o ee 310 350 370 - 40.0 2
. _ g 29.0 290 575 28.0 285 310 30.5 L 30.0 &
o 06 7 £ 10.0 4 508 220 230 230 25.0 .
i - 20.0
5.0
- 10.0
o [asion | = et | =1 00 x < < < L 3} X N e X L < < 00
m - s EEE e - PSS F LTS SF IS
18 %100 79 @ bod 2 & & 0‘} 3 > ) (9 @
L J 3 le) S 9 N & v 3 le) ¥
2 X P 2 X
anans 2024
Phase Net ICU mortality 30-day all-cause mortality
0Odds ratio Confidence interval p value Odds ratio Confidence interval p value
Pre-Intervention period (as reference) 1.0 Reference - 1.0 Reference -
Intervention period 0.8 05-1.2 0.277 0.6 0.4-0.9 0.007

Chen CH, et al. J Microbiol Immunol Infect. 2026. -
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AloT Empowering Clinical
o o + +
Workflow Efficiency s
+
Physicians Nurses Dietitians
41.8% | 72.4% | 66.6% |
data collection shift handover assessment time
(40.5 min saved) (42.6 min saved) (120 min saved)
+2.1%

efelle accuracy H.-Y. Tseng; et al. Sci Rep. 2025;15:35374
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China Medical University Hospital

Improving patient outcomes
and the quality of care

+++++++++
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ARDS MDRO Over all ICU

22.9%] 40% 2.4%
ICU mor’rqli’ry 30-dc|y morfq"fy risk mor’rali’ry

[1] W.-S.Feng; et al. Design and Implementation of an Intensive Care Unit Command Center for Medical Data Fusion. Sensors 2024, 24, 3929.

[2] J. Yu; et al. Rapid Identification of Methicillin-Resistant Staphylococcus aureus Using MALDI-TOF MS and Machine Learning from over 20,000 Clinical Isolates. Microbiol Spectr . 2022 Apr 27;10(2):e0048322.

[3] L.-C.Ho; et al. Impact of the implementation of the Intelligent Anfimicrobial System (iAMS) on clinical outcomes among patients with bacteremia caused by methicillin-resistant Staphylococcus aureus. International Journal of Antimicrobial Agents 63 (2024)
107142.

[4] Chen K.-W.; et al. Artificial intelligence-assisted remote detection of ST-elevation myocardial infarction using a mini-12-lead electrocardiogram device in prehospital ambulance care. Frontiers in Cardiovascular Medicine, Oct 14, 2022.

[5] Y.-C. Wang; et al. Implementation of an All-Day Artificial Intelligence Based Triage System to Accelerate Door-to-Balloon Times. Mayo Clin Proc. December 2022;97(12):2291-2303.

[6] H.-Y. Tseng; et al. Using real-time visualization system for data-driven decision support to achieve lung protective strategy: a retrospective observational study. Crifical Care (2022) 26:253.

[71 W.-C. Wang; et al. Automated delineation of acute ischemic stroke lesions on non-contrast CT using 3D deep learning: A promising step towards efficient diagnosis and treatment. Biomedical Signal Processing and Control. Volume 93, July 2024.

[8] C.-H. Chen; et al. Visualized and Integrated Online Information System Tailored Infection Control Policy and Its Role in Lowering the Incidence Rate of Multid rug-Resistant Organisms in the Medical Intensive Care Unit. Journal of Microbiology, Immunology and
Infection. 2026

[?9] H.-Y. Tseng; et al. Performance of data gathering using an AloT-enabled system in the intensive care unit. Sci Rep. 2025;1 5:35374




From Local Innovation to Global Exchange
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Reducing Nursing Workload by 30% \\\\\\
by Addressing Clinical Pain Points

Health education Teleconsultation

‘,
il
é.x y
r! e \
- /.G ,\\\

Inventory Alerting Meal delivering Elder comfort

Powering the Agentic Al Era with AloT and Generative Al Robots—Transforming

Decisions into Better Care _
¥ EverBot

38
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Al transformation isn’t just technology—it’s a o+
+ +
shift in decision-making culture, measured by its &
impact on frontline care. 4
+

Connected Infrastructure Human-Al Collaboration

AloT sensing * Data integration Physicians - Nurses * Pharmacists + Dietitians
Al-assisted workflows + Care robots

Al Intelligence .
Predictive analytics Care Beyond HOSP“'CII

Al-guided clinical decision support Remote monitoring - Home hemodialysis

Key Takeaways
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Taiwan Society of Critical Care Medicine

Youth Innovation Workshop

Design Thinking ‘ Clinical Ideation and Process Redesign

+++++++++
R -+ + +

s mu )

il T =
&, ;
™ B yEe A / B SO
C 1 C S5m0 e o iE
®  Clinical Innoyation Center A#BXIab __ ./ =" i )
- 'S g
J

Process First x Organizational Resilience
Building Sustainable Smart Healthcare with Reduced Workload

Key Takeaways
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It’s a shift in decision-
making culture, measured
by its impact on frontline
care.

+++++++++
R -+ + +

20212022 2023,

Key Takeaways | NHQA
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