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Evolution of Healthcare

Health Sector has
progressed here
The Four Industrial Revolutions
1750 1800 1850 1900 1950 2000
1 '
First (1784) Second(1870) Third(1969) Fourth(Now)
Mechanical production, Mass production electrical Automated production, Artificial intelligence,
railroads, and steam power, and the advent of electronics, and big data, robotics,
power the assembly line computers and more to come

HIMSS 2020 White paper.
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What is digital health(care)

An umbrella term to describe

the use of digital information, data, and communication technologies
to collect, share, and analyze health information

in order to improve patient health, education, and health care delivery.

JAMA Cardiol 2016:1:743-744

Digital Health is the use of information and communication
technologies (ICT) to treat patients, conduct research, educate
healthcare professionals, track diseases and monitor public health.

EUROPEAN SOCIETY OF CARDIOLOGY., 2019
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What is digital health & healthcare

Sensor

(Device)

Health

Platform Medical
( Web/App ) Feedback

Knowledge transfer
-]

HealthCare

Knowledge transfer Knowledge share

Facilitate access to answers
to common questions

Endocrinology and Metabolism 2020;35(3):541-548.
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Current status of digital health in the world
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Current
status of
digital

health
In Korea
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mHealth, Mobile Health
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mHealth, Mobile Health

66,713

Number of mobile health Apps
2013, 2015 and 2017 -

165,169

A

318,572

27%

Exercize and Fitness

2015 2017 2015 2017

Medication Reminders
and Infe

Women's Health
and Pregnancy

Dizeaze Specific

2013 2015 2017
Wellnezz Management Health Condition Management
73%

Diet and Nutritien

Lifestyle and Stress

A 40%
48% Healtheare Providers/
Inzurance

IQVIA(2017)



Disease-Specific Apps by Therapy Area
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42 Matters, Jul 2017; IQVIA AppScript Database, 2017; IQVIA Institute, 2017
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Telehealthcare
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Telehealth in USA
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COVID-19 & telemedicine in USA

7= F=LN9 o|F I=LHN9 0|
* Medicare: 2|2210| £E5F X|SHTH
HHg%z HE HE * Medicare: XS0 AIZI0| HH2 =0
Fl=H| * Medicaid: 3(state)0ic} o2 CHell 28 H=2
HHEE oA HEH I 2 * Medicaid2t 25 DIFHRIZE#E: parity
» DIZHO| 28 H: UL =0 parity law law EHE EH
g
» W ZLOLE H|EE R FO0M CIE
- = —r—| SIAFHSE 7HEl S At
= FO| SAHEIE Tl © HATRE
* SAF 200 otL2t HAEL R BEE | - ZELH9 ST He2 HME HIPAA
o|=2H|0|E DE HESA2 7|”0| HIPAA E42 e tHeiMd=s HMEE A E712
T2H0| A S|fE AUE=, EF EEE 2ol T2, Face’[imeDIUr Skypes2=2
ESfMTE HATIZ Ths HAFIZE T £ A E

* parity law: HATIZL WRHEZ FZH| reimbursement SYE 2R

KISTEP(2020)



K H Rs 20 2 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society (]

Telehealth in Korea
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COVID 19 & Telemedicine in Korea

HOIEE - NS X HANS SN 01830t

1. T 48 E= MY SHAH piSwot
O SALS] @l uiel GAY KRBT FHEE AS B8R 28
7lee A HEskA gk A FE Ee AT vE F

AEE @AFHo2 HE

<st A% - g 9ANH 8§ gk
> (@A) T 87 <18HEA FASE A& FAHA
f18 Ar7E o8 ¥AF §4 AF

O (8 ool SRd ded wel dAye) fudcn #w
g€ A4olc A% AR Ee AR AA

() A% AR - Ao FActus s ferE

O (&7h 7M1 AAR/A JFE 33 (EALEE WY A

i1giEd ¥9)

C HAM FER §EUS TEISHEH0|ERh] AREHIMEHE 2K - 3T

) (RARRF ¢W) B4 BAvgy e olwslwy 87}
deolsle #A

> (AR O dEs o) AsE's Tiste] #a Ee
oy Foz PRl AW Fd AgA A

s MEMEES MElEox|co Al

> (S1FF %) #AelA RFAE FHA R Q) oS

A - BH(FE YA BASH AL el A7)

> (BABA) RPN

(@A) 1 B AV A A& AmE ooy,

O (#7h 7H1 9HBA AFE Y. AJIEE F7.9 g2 23

O (NRAZ)) 224U 8 H e FRAZA (229 A S

O (AFFIR) A8Y A9Y A0 2HA95-949 ¥4H)

KHol7lo] AA o] g)

] 39z, M40z L A4,

)
olgy, AMS9FA1E, "pewcwy, M4E

0

. H2IHE SN oi8uet
O AGAT ARE =%HE A& HE K Sis obehe

220G 253 A% oAbe] of5F kg wigte R A eg

N Hez 3§

2 L@ A1 ZL Age] olfolAe AR W gEY
A9 w4 9 oopE Aue g AANE AASE BS

(B8R 49 SHEdisdsh $4)
Ko}zl AA o|;-g].
D Aol AAEE . u& 9 AAuSe] uea,

fape] w9 B Ao AARE, fae) WA

2 =RIEAY A3aze] wE =R B RAMEAM ST AL




K H R 2 2 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society L]

COVID19 mHealth apps market impact:
14.3% increase in market growth

Real Time Data Received “ Analytics and Visualizations
Digital Health Tools
Patient @ % Investigator

Continuous Glucose  Actigraphy  Electrocardiogram

Monitaring (ECG)

RV IR -

onic Patient  Blood Pressure  Consumer Apps
Reported Cutcomes Monitor
{ePRO)

C

Collaboration Platform Pandemic Impact Post COVID Outlook

The mHealth apps market grew at
a rate of 14.3% from 2019 to
2020

The market is estimated to witness a y-0-y growth of
Telemedicine Socia

approximately 17% to 18% in the next 5 years

The upsurge in remote patient ) o )
o ) ) Medical Apps are anticipated to grow at a lucrative CAGR of
monitoring, patient data analysis ) ) . )
) ) ) 18.1% post pandemic owing to rising preference for mobile
and diagnosis are major factors ) )
. apps by healthcare professionals, patients and other
for the adoption of mHealth

consumers.

applications.

Significant increase in mHealth Companies like Abbott, Allscripts, ete. are preparing
app downloads was observed themselves to increase their market penetration through
during the pandemic period strategic initiatives and mHealth app launches.

IQVIA(2017)
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Clinical uses of mobile apps ; not all the apps are effective
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USE 2014 STATUS KEY PUBLICATIONS SINCE 2014 2017 YTD STATUS

Diabetes Candidates Four additional meta-analysis studies published by Hou et al (2016), Cui

for Adoption et al (20146), Bonoto et al (2017) and Wu et al (2017) show that diabetes
apps have consistently delivered statistically and clinically significant
HbAle improvements (0.49%, 0.67%, 0.44%, 0.48%) in Type 2 Diabetics,
with greater benefits in T2D than T1D, younger patients rather than older
patients, and patients who received healthcare professional feedback via
the app vs. those who did not

Stroke Meta-analysis published by Liu et al {2017) showed that mobile health Candidates for
interventions have generally mitigated key stroke risk factors including Adoption
glycemic control (HbAlc) and smoking cessation (abstinence)

Arthritis Candidates RCT published by Skrepnik et al (2017) demonstrated that patients with Candidates for

CETIENEN  knee osteocarthritis following treatment with hylan G-F 20 that used the "OA  [EEERTET

in an RCT GO" app increased their mobility [measured via pedometer) faster than a

standard follow-up control group

Cancer Candidates RCT published by Denis et al (2017) showed that the "MoovCare” web app Candidates for

{SSEINERETIN  improved Overall Survival (OS) in lung cancer patients by 7mo (58%) vs. SoC  IEEETSHT)

inan RCT control primarily via earlier and improved initiation of optimal treatment
Pulmonary RCT published by Bourne et al (2017) showed that "MyCOPD" app is non- Candidates for
Rehabilitation inferior to face-to-face pulmonary rehab Adoption

PTSD Candidates RCT published by Kuhn et al (2017) showed that PTSD patients "PTSD Candidates for
CHEERERERE  Coach” significantly improved PTSD symptoms relative to a waitlist Adoption
inan RCT condition control

Genitourinary RCTs published by Hoffman et al (2017} demonstrated the value of the Tat® [eCHEIEEICERGTE

Conditions app inimproving urinary incontinence symptoms in women Adoption
Dental Observational study published by AlKlayb et al (2017) showed that the Candidates for
iTeethey™ app improved mothers' knowledge of oral hygiene Evaluationin an
RET
Exercise Candidates Meta-analysis published by Mateo et al (2015) showed that the bedy of
for Adoption RCTs in which a mobile phone app intervention was used to promote
weight-related health measures or physical activity showed weight loss
benefits but no physical activity improvements
Autism RCT published by Whitehouse et al (2017} suggests that the Therapy

Outcomes By You (TOBY) app has mixed results in improving Autism
Treatment Evaluation Checklist

Schizophrenia / JEEHIE G EIEE RCT published by Faurholt-Jepsen et al (2015) showed that an app for self-

Bipolar S EEIERETE  monitering and clinical feedback from a physician did not deliver statistically
inan RCT significant benefits on depression or mania (Hamilton Depression Rating

Scale and Young Mania Rating Scale, respectively) vs the control group

Sourcos: IOVIA AppSenpt Climeal Evidonce Databazo, Aug 2017
Report: The Growing Value of Digital Health. IQVIA Institute for Human Data Science, Nov 2017
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How to apply mobile application in arrhythmia

Inform
g
MARS Scores for Included Apps (n=12) A.”;lmczmgarm

b b Intervene 8 Instruct

M Beats: 7
L] Cardiac diagnosis

M ECG Check

EverBaat 6
M GoHeart

H t for Heart 5

4,0 W Heart Rate Monitor
| Heart_Rhythm Evaluate 4 Record

M Photo AFib Detector

Qardio heart health 3
JE—

4
|
b
|
u

L Transmit Display

Collect Guide

Aesthetics Behavior Change  Engagement Functionality Information  Subjective Quality

Communicate Remind

Figure 2  Mobile Application Rating Scale (MARS) app quality scores. Figure 3  IQVIA functionalily scores

Review of mobile applications for the detection and management of AF

Heart Rhythm 022020;1:35-43
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Digital health Apps For Doctors? A
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Mobile apps for doctors (knowledge searching)

epoCrates’  reswes  suppon  Abou

Be more confident in the moment of care

You control the course of freatment. We back you up. Make confident decisions in the,
moments of care with epocrates.

Download now—it'’s free.

Download epocrates now and enjoy a 14-day free frial of our
premium content, epocratess+.

BEREBON SN

@m3.com T
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Visual DX

Mobile Access

Mediquations Medical Calculator
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https.//www.practicebuilders.com/
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Mobile apps for doctors (knowledge sharing)

w2ERMR [ InterMD
O /
QuantiaMDﬁ flgure1 4 @
Global Korea

2019 ESC digital summit
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Collective Intelligence
= Two (or more) heads are better than one.

8 7o)
Consensus Diagnostic Metrics
- Knowledge
L 7o) Bases
Experts Compariszion
(3 —
= v
Eﬂpert ‘ t—a - - . h
ﬁ Individual Diagnerstic Metiicrs
Knowledge

Base

Computers in Biology and Medicine 74 (2016) 45-53
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Collective intelligence for medical decision making

Reliable

= Medical practices

= Provided by are allowed only

= Can you believe in

doctors, themselves for doctors

Al? or your doctor
» Startups for Korean
colleague?
doctors in domestic

kmarket /

Accessibility

= Doctors are the final = Mobile
decision maker in the = Web
medical practice. = High speed internet

2019 ESC digital summit
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Why ECG interpretation by collective intelligence

DUIH-ECG ROOM Uncanfirmed Diagnosis

MU Koomecbrsmepipirpel!
W/UVWWWWW

WWWWW ?
rneeeerreaserened L

2019 ESC digital summit
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Two type of Cl for medical decision making

- s R AGGREGATION OR FINAL DECISION-
INITIAL DECISION TASK | SYNTHESIS MAKING OUTPUT
e et e g e e o ettt e e ettt e
P Collective mtelligence may be delivered to participants ) i
" e | Indlividual
.- .- Input [nformation Technology
4 4 = Collective
(o | Individual . ,
Individual — [T nlligence
FOCESS
P _ - Individual
Input
: o0
o # e T nd ol
sroup process [ aal — Collective
f”_’_w'l.mr_'l or f.JJrf:'HI'I’:;T.'Ii' Input intelligence
Information Technology .

H
Participanis are aware of collective intellipence

Fig. 2 Collective intelligence framewark

BMC Medical Informatics and Decision Making (2019) 19:158



K H R 2 2 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society L]

How it works?

<System> <Interpretation-ECG reading> <Validation>

Collective intelligence -1 zmEoos=sm——=o-
[InterMD Co., Ltd]

Expertl1 0 m — i
Expert2 " i l I ' an EP cardiologist
¢ e S g

Expert3 ] m ! confirmed both ECGs
“ew -;ﬁ"ﬁl Fi e

Conventional system '
[referring hospital] DAl

Single expert KE&L

@
4 ' Out patients
L -

l.-}-—.lrl L ulJ-A—';F
bbb AL LU

~A/ \

:‘w+1i'1vﬁf\;—-'7'i 1 bdddodo Lo i d- 0
L B 11

ﬂ -
1’? il .-_ ¥ P Py PN PR PY PV PN P R Y PY RS Y SV RN |
;5.? " . R W RS i

Figure 2. Comparison and validation of ECG readings by collective intelligence (InterMD) vs. by conventionl
system in a referrring hospital.
ECG = electrocardiogram; EP = electrophysiologist.

Korean Circ J. 2021 Apr;51(4):351-357



Collective intelligence vs. an Conventional system

Table 1. Basic characteristics of patients and ECGs in collective intelligence system and conventional systemin a
referrring hospital

Collective intelligence system Conventional system

Patient and ECG characteristics (interMD) (n-159) (n-217) p value
Age 66.3+14.7 69.5£13.8 0.041
Sex (female %) 4.7 41.9 0.960
Referral (primary physician, %) 78.5 54.3 <0.001
Responder (specialty, %) <0.001
Internal medicine
General internal medicine 46.8 0
Cardiologist 17 100
Occupational medicine 17.3 0
Emergency medicine 34.2 0
Medical emergency
MI, VF, VT, TdP 1.5£5.6 3.6£2.4 0.041
ECG reading (%)
Sinus rhythm 52.1 1.5 <0.001
Tachycardia 16.0 17.5 0.775
Bradycardia 13.9 18.4 0.312
Atrial fibrillation 9.0 50.2 <0.001
Premature beats (PAC, PVC) 4.9 8.3 0.137
ST segment abnormality 8.3 6.5 0.536

ECG = electrocardiography; MI = myocardial infarction; PAC = premature atrial contraction; PVC = premature

ventricular contraction; TdP = torsades de pointes; VF = ventricular fibrillation; VT = ventricular tachycardia.
®
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Collective intelligence vs. Conventional system

Table 2. Comparison between collective intelligence system and conventional system in a referrring hospital

Comparison variables Collectjve intelligence system Conventional system o value
(interMD) (n=159) (n=217)

Time to first response (hours) 6.616.4 35.8+10.8 <0.001

Time to the last response (hours) 55.2+34.7 69.3:50.7 0.075

Total number of ECG answers 3.3£2.5 1.2+0.5 <0.001

Consensus with cardiac EP (%) 98.6 100 0.158

ECG = electrocardiography; EP = electrophysiologist.

Korean Circ J. 2021 Apr;51(4):351-357
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Artificial intelligence vs. Collective intelligence
# Machine vs. Human?

Collective intelligence & Artificial intelligence should

REINFORCE
each other:
Al a

can keep Al
can help scale ethical and
collective human, and
intelligence and make sure it
manage input asks the right
from citizens questions.

By llona Lodewijckx 18/09/2019, https://www.citizenlab.co/
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Toward Augmented Collective Intelligence:
Al will enable CI to scale

Crowdwork & MachineLearning

Monitoring

Problem Definition

Human Driven Al
Beyond HiPPO

Collective Co-Creation & Engagement

Intelligence
Smart Cities ’ Internet of People

Open Innovation/Ideation

Crowd work

BIAS/ACCURACY DATA PEOPLE

"death by GPS" syndrome NOISE/TRANSACTION COST P

Prediction (Opportunity Engineering)

Conversation (Chatbots)

Automation Curation of the Crowd

Witaenatiof Thifigs Artificial Intelligence

WIKIPEDIA

Virtual Assistant . .
S Augmented Collective Intelligence

Describe/categorize/explain

Al & SOCIETY (2018) 33:631-632
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Toward Human-Driven Artificial Intelligence:
Cl will humanize Al

Al & SOCIETY (2018) 33:631-632
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InterMD : mobile app & web based platform

42 year-old male, chest pain at early morning for several days

o=
1 ¥ mmpsisan 12 years

Q Pelvic bone dislocation

\Patient’s History

G NSAIDI® Acctaminophen 26 Weldl TRAL, STEERWE 4§51 BLR !

QHNS B& BRSRUG

FEE ROE DTS WO oG YINME?

QRA Hghlght

AHE SUIE N, SHNOE DA Sz 4BE
LI

Postrg Hghight

“,..'Jo

2019 ESC digital summit



K H R 2 2 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society L]

InterMD Characteristics

= As of today (Ma. 21) there are more than 31, 000 doctors signed up,
= of which 20-40 yr olds make up 90% of members.

“31,000 + members, 1 in 4 Korean Doctors”

Age Distribution Area Distribution
®33% Seoul NN
. 68%30s v ooeen

® 18% Gyeonggi-do NG
0 21% 40s 7% Busan [ ]
6% Daegu ]
08% 20s 5% Incheon ]
4% Gyeongsang-do L]

8% 50s oreeane
4% Daejeon L]
3% 60s+ 3% Gangwon-do ]

20% Etc.

InterMD company, confidential information
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Achievement of InterMD, past 3 years

2019 2020 2021. 05 $xH
S| 20,000 27,000 31,000
MAU 6,000 8,150 9,000
FHYUES 550,000 1,700,000 2,500,000
5 X3 1,200,000 3,700,000 4,200,000
LW S 98% 98% 98%
£ X 40,000 110,000 150,000

InterMD company, confidential information
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Why is it important to maintain mobile apps?

[InteiMo
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InterMD company, confidential information
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Digital healthcare market forecast
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Future direction for digital health applications

« Hard outcomes for patients?
» Key challenges to overcome
- Multidisciplinary group of stakeholders
- Large, multi-center pragmatic clinical trials

* Maintain is the Key!

Predictive

Analytics { Clinic
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Digital healthcare device

SaMD, Software as a Medical Device

1. Valid Clinical Association S &%t QAMA o atM
2. Analytic Validation =48 G82d

3. Clinical Validation &8 S8
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Wearables in cardiology: Here to stay

Help in accurate
diagnosis

Prediction and
prevention of future
CVvD

Figure1  Potential benefits of wearable health technology in cardiovascular medicine. CVD = cardiovascular disease; ER = emergency room; US = United
States.

Heart Rhythm 2020;17:889-895
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Evolution of Digital health
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Digital health in Korea
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Overcoming challenges in digital health
implementation in cardiovascular medicine

Stakeholder resistance to Stakeholder resistance to adopt digital
adopt digital health based health based care:
care: m  Establish patient digital health
B | ack of patient education programs
motivation and digital B Redesign contemporary workflow
health literacy skills models

= | ack of healthcare
provider belief in
digital health care

Legal, ethical & technical barriers:

I, ethical & technical
Legal, ethical & technica = Establish European-wide

barriers:

= Mobile data privacy,
security & liability

How to deploy

digital health based

digital health certification
programs

Assure compliance to

« lsckoef care in Europe? applicable digital health
; 2 directives
interoperability

Other barriers:

m Lack of health
economical evaluations

B |ack of reimbursement

Assure interoperability of
digital health servcies

Other barriers:

Encourage economical
evaluations of digital health
based care

Inform health insurance industry
& policy makers

Stimulate digital health related
knowledge & experience sharing

European Journal of Preventive Cardiology 2019, 26(11) 1166-1177
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R&D, future Plan for InterMD

Stagel Stage2 Stage3
2018~2020 2021~2023 2021~2023
k : D @J
‘ ﬁ N2
@ Search advancement @ Video & image reading system @ Development of Natural
Image recognition technology = +Collection of image related Language Processing
+Image DATA collection data Algorithm
Development and Testing of [>Advance Consultation services @ > Advanced Q&A services
® Personalization Algorithms through members (Global) Introducing 2nd

> Al algorithm for video reading Opinion Solution
self-advanced or establishment of
collaboration system)

InterMD company, confidential information



