Medical Paradigm Change and digital health

o|2 Tj2{Cte)
C|x| 2 A




Iflﬁdex

O|l= {2 ChY Hatet CIXE &
A

o|@ mCtY His ‘ CIX| =8~ 0@ 7|7
Digital Health 2|2} &Iz ‘ CIX|Z8A A
CIX| = SIA0|A HIE|0[E 2e ‘ CIX| 2HBA A AR SA)

CIX|S SA SHMSLE 9|5t MERH 7= ‘ CIX| = SAQL A THA|

A WONJU SEVERANCE CHRISTIAN HOSPITAL

¥ WONJU COLLEGE OF MEDICINE, YONSEI UNIVERSITY







Yesterday Today Tomorrow

Symptom-based Pattern-based Algorithm-based

Intuition Evidence-based Precision
Medicine Medicine Medicine

Application of rules, algorithms and reference databases enables
ACTIONABLE clinical decision support & PRECISE/EFFICIENT care
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02 Digital Health & 2|2t Bl

« WHO
« Establish Department of Digital Health
WHO GUIDELINE
* In WHO guideline gicgl“gﬂif°AT'°”s
e eHealth : “the use of information and 'F'\c')TREﬁ‘E’f\':TTﬁoslizTEM
communications technology in support of health STHRENGTHERING . ®
' : ~ 8 €
and health-related fields” o’ / - 58
« mHealth : a subset of eHealth and is defined as @ -
“the use of mobile wireless technologies for 0
health” ‘

 Digital health : “a broad umbrella term
encompassing eHealth (which includes mHealth), @ sy
as well as emerging areas, such as the use of
advanced computing sciences in 'big data’, WHO Guideling: Sreetisifiendations on
. 2 . = digital interventions for health system
genomics and artificial intelligence strengthening
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Digital Health

- Health care using new digital

technologies \ Y1 )
Consumer Consumer M
Mobile Apps Wearables
Health System Disease Connected Biometric
Management Apps Sensors
Text P."u‘.-f.f,agmg Smartphone
or Email Cameras
Digital Health
Web-based Clinical Trial
Interactive Programs QYO Patient Information
Collection Tools
Personal Health In-Home Connected
Records Telemedicine and Virtual Assistants

Virtual Physician Visits

WONJU SEVERANGE CHRISTIAN HOSPITAL * Source : The IQVIA Institute. Sep 2017
"¢y WONJU COLLEGE OF MEDICINE, YONSEI UNIVERSITY * Report : The Growing Value of Digital Health. IQVIA Institute for Human Data Science. Nov 2017




Why Digital Health? Digital Health ‘52|t B
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) N Clinical data
o - =, EHR data
o ©- GG . <. Molecular omics data
" = Wearables data
i o

Medical apps
developers

QJD Bilhons @ Big data |« Study centric
O/ Region Architecture
Aillions Subject of matter Vanables

. Product category
State

Big data
toolbox

[D-mens-onahty reduction Principal components analysis

I }{K nearest neighbors

Hundreds of thousands [ Extraction of groups Support vector machines Wafeh0use

Factor analysis

I Repository

{Mlss""g values & ouvoersl

| Descriptive anaiysis | | Prodictive ansiysie |
T N A | B el s e R ety S et B gw B rtes L e B ok 22 =
g = Compar ™
¢ Thousands [ Define training set Define fitness function f(x)
: .
' Squared error
Correlati
a ID causes and effects euon Accuracy
Linear regression .
Machine Likelihood
leaming Probability
l Pattern recognition I—{ Real-time data }_ { Simulation Cost/utility
Recursive!
: Markov chain monte carlo Neural networks Symbolic artificial intelligence
' Random forests Gradient descent Agent-based models
- Recommender systems Cellular automata
\ Neural networks Discrete event simulation
‘. Logistic regression L’
- Data

visualization
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Consumer Wearables & Sensors

CIX 2 AL 9|2 7|7

Smart belt(Welt)

AN
B

Wrist BP_PPG type

| PPG Signal ]

-
Extracting
Pre-processin ‘
P QJ [ Whole-base feature

S
) ¥ .
Calibration Dimensionality
Free Regression « Reduction
\‘ J

[Blood pressure ]

>
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CGM (Continuous Glucose Monitoring)

Freestyle Libre

Dexcom G6

Medtronic

Length of wear 10 days* 10 days 7 days
Warm up period 12 hours* 2 hours ~2 hours
Calibration (finger Not required Not required Required
sticks checks)
Trend arrows (show Yes Yes Yes
where glucose is
going)
Alarms for high or No Yes Yes
low glucose
Sends glucose data to | Yes, when receiver is Yes No
receiver swiped past sensor on

arm
Sends glucose data to | No Yes Yes
smartphone
Sends glucose data to | No Yes No
Apple watch
Easy insertion Yes Yes Somewhat

Source : https://tcoyd.org/2018/08/continuous-glucose-monitors-a-type-2s-weapon-of-mass-instruction/




Consumer Wearables & Sensors

e B o
= Source : Mayo clinic < :
4 ;

|

f
Zansors recieves contin
development of an at-
detection device.

Reliable N 2 7
Fertility tracking Sleep | Mask

Sleep Apnea Device

Sound sleep effect

the secretion of the

Source : Tempdrop, USA
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CH AR 6712 M/= Hlw

Weight (kg) 65.4+10.7 64.8+10.5 <0.05
Diameter (inch) 35.8+3.0 342+3.1 <0.05
SBP/DBP (mmHg) 139.1+£15.9/89.5+8.8 126.1£14.0/79.8+9.1 <0.05/<0.05

FBS (mg/dL) 96.9+£10.7 94.3+£10.3 <0.05

Total Cholesterol (mg/dL) 193.0+34.7 187.37+36.2 0.08
LDL-C (mg/dL) 117.2£30.6 115.8+34.8 0.61

HDL-C (M/F) (mg/dL) 49.0£10.6/52.2+£9.8 48.1+£11.9/504+9.7 0.05/0.05

TG (mg/dL) 143.5+88.6 152.6+95.8 0.11

HbA1C (%) 5.8+0.8 56+1.1 <0.05
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