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I Tech breakthroughs megatrend
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The essential eight technologies

Internet of Things

o 3 =2 T
Robots _ N, _ Augmen ted
v reality

2020

“/
i ll
i outlook g i
‘l . ‘ ;
Drones = /@ Virtual
F -
\ @ 4 reality

3D printing Blockchain

Artificial intelligence
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I Artificial Intelligence in Healthcare
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Transformation Future Critical Care Model
Electronic ICU(2017.03-2018)

Traditional ICU (before 2017.03) ||

Scattered information
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physiological data Medication record

[[Preeeiacae i

]

- aEm . e .
.

- e - — —

=
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Patient-Centric
Dashboard

image data

Patient EMRs Viewer

Standardization & Automation
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I Transformation Future Critical Care Model
Al ICU(2019)-1CU Al Platform

Data Analysis and Overview

~]aeom @

= ICU AI Platform

cecind m Overview Variables Correlations Missing values Sample

—— ez Overview

ety : sepsis_G0DOTEDMLI
Vanable ¢
SEX_TYPE PD_LEN_STAYS APACHE_SCORE_ICU.

Feature Selection

o from each

b= e e mportancs
Last Time : 2018.08-02 1036 onance

Dataset info

daniy : sopsis_G0OOTEDML)

Eveme Ve o e e ot tamevs e
Godew SIS STATAPAHE SCORE I sy scdrsdsmpos ' . . Number of variables 106
Number of observations 6622
* sops Missing cells 0(0.0%)
o, | s e e e i i e e esbror Duplicate rows 0(0.0%)
e data non-ineaty Total size in memory 54MiB
Last Time : 20190801 16:40 Average record size in memory 848.08B

densy : sepsis_BO0OTEDML

chine isaming (data mining) agorit

Variables types

Numeric 54 Only the most important feature
Categorical 34

Machine

Logste regression s classicason aigorth used 1o assign observations to 8 Gscrete set o

only the most important feature: ORD_Infection_Focus_2
Test one feature xgb ROC AUC=68.6086 %

SEX_TYPE IPD_LEN_STAYS APACHE_SCORE_ICU SOFA SCORE VA
HaISign_HR VEaSign_NBPs, VRaiSign_NBPd VtaiSion_NEPM, VEaSign_ Recursive feature addition

RR VeaiSion_Spo2 VitatSign_ BT MED_Dopamin ORD.infecton_ Focus,

TEOML_LABEL_TIE TEDML_LABEL RESULT e " "

the final step consists in adding one at a time all the features, from the
‘most to the least important, and build an xgboost at each round.

once we build the model, we calculate the new roc-auc if the new roc-auc is

Disease-specific Al Prediction

Reduce the workload % Provide module information Jais Viode]
ode

e AL 1S

Taipei Medical University Hospital
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I Example-Septicemia

. CoIIectlng features 106 * Preliminary result (1,588 instance)
ﬁas- J/ //,/
0.4 J ’/'// = =
Ny -
e e T — oot c-10)
According the latest medical 1. using DNN, 1. Data number=2381,until 2019/9/23
eaccuracy = 82+-1%; 12- i i
definition of sepsis, We selected *SEN = 65+-5%: 2. 12-hourvital sign
_ o/ . 3. Feature:No.2(all features without
106 feature *SPE = 88+-2%; L
«precision = 67+-3%; hourly vital sign data)
*F1 =0.66+-0.02 4. Accuracy:

2. AUROC =0.88 traditional sofa score:56%

S L2 A8

s

Taipei Medical University Hospital
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I Result of Ted-ICU Al Platform

Medical administration

Physician reply

B

Nursing handovers

e

Physician write progress note .
1.6

Reduce the workload

86 1174.4%

® [156.7%

8 181.2%

B R(%)

01 2 3 4 5 6 7 8 9

mBefore | After
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Healthcare Quality There was a marked improvement in
—— ICU infection Indicators
> Unplanned accidental endotracheal tube
@ CLABSI
@ urinary tract infections refated to Folly catheters
10 VAP
8
6
} 2.29
) 1 g 153
) . e S—— L
06 A BB 20190105
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I BlockChain in Healthcare

4 B

&

Transaction request
\ made Yy,

4
4 )

A

Transaction broadcasted
\_ to all nodes )

v

Transaction approved by
\ all nodes Yy,

¥
e .

PrTY

Transaction permanently

\. added tochain

©2019  ¢@ Radica Health

Neuroscience

Genomics EHR
Medicine Medical
Clinical Biomedical

Pharmaceuticals

©
A

Decentralized

Transparent

[mmutable

Autonomy

Open Source

Anonymity

e AL 1S
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Global PHR App Solution

EMR

Privacy and Data Security

PHR

e respects the digrity and value of fe Authorization & Smart Contract

* Global medical records standard (HL7)
* Blockchain-based apps for EMR Express: ifany question n

using App, please contact

* EMR/EHR data exchange

* Universal patient identifier

My Calender iWellChain _ R . . J
EHR R oy Clinical accountability

Standardized & Interoperability E * Healthcare supply chain

* Revenue cycle management

Appointment Search

* Medical devices / IOT data « Value based payment
* Health examination/ Exercise reports « Healthcoin for patient compliance

Refill Card

=
] DTCO §IRPMA [r‘] W
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TMUH BlockChain Applications

Digital Identify
(2017.11)

Creating a patient’s digital
identity

©2019  ¢@ Radica Health

Smart Contracts

E-informed consent

-

My Calender iWellChain
 member

g

Appointment

=

Pay Refill Card

Applications @iTPass
(~2019.07) (2019.10)

Health exam reports
Medical referral services Coming soon
Clinical trials

Smart insurance claims

) B BA KA HBEL
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I Conclusion

Our goal is to provide good quality and
n safe healthcare by Intelligent and efficient @ @
way.

Al and Blockchain are methods to reach a
a our goal.

¢ Intelligent & Efficient e Quality e Value

O LKA ER

,pr i Medical University Hospital
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Decentralization

Institution

l

individual

privacy protection



I TMUH BlockChain Applications

Medical Documents & Images
(Health Exam Reports)

@ How long does it take before a report is ready?

Before* iWellChain
D)  (Network-based)
Medical
Documents

(2~3 MB / per
document)

Images CT, MRI, Pathology

lTday — e—— 2- 3 mins

(0.3-0.5GB) (5~10 MB / per sec)

©2019  ¢@ Radica Health
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I TMUH BlockChain Applications

Smart Medical Insurance Claims

This involves many hospitals & insurance
employees during the process.

Using our solution, the
process is expedited to...

Before

A typical insurance claim
takes 1-3 months to
be submitted, verified, and

Before you
processed before the leave the
recipient can be
reimbursed.

hospital

=\ E it B KA HBEE

\ #% Taipei Medical University Hospital
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I TMUH BlockChain Applications

PSP (Patient Supporting Programs)

Smart-Contract Events from EMR

--------- >
Registration & Data Feed & _Smart—contract

Patient Evaluation Triggers Free Goods Of Treatment,
Authorization Flow Adherence )

iWellChain DApp provided.....

e

19 B

Reduce errors & admin.

Real-time notification

Fulfilment Monitoring

Automated free goods
[rusted analysis

©2019 9@ Radica Health
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I TMUH BlockChain Applications

Alliance-based Medical Referral Services

Referral Platform

For NIH In .
Taiwan (VPN) @ iWellChain DApp
AANN .
) =
g/

Primary Care

) It BE KA UBER

\N\Y/ Taipei Medical University Hospital
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