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« What is Digital health?

* Mobile healthcare
= Mobile applications (Technology for connectivity)

+
Wearables (Consumer technology)
- Digital therapeutics (leveraging technology)




What is Digital?

ANALOG DIGITAL
 Data represented by  Data represented by
contmuous varlables O's and 1's

iPod/iPhone

Electronic medical record




What Exactly is Digital Health(care)?

« Health care - two words - refers to provider actions.
« Healthcare - one word - Is a system

 Digital health

@ the use of digital information, data, and communication technologies
@ to collect, share, and analyze health information
3 to improve patient health, education, and health care delivery

JAMA Cardiol 2016;1:743-74A4.



Mobile Health = Apps + Wearables

Mobile health apps

Wearable Personalized
devices medicine

Telehealth Telemedicine
Electronic Electronic
health records medical records
(EHRs) (EMRs)
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Medical Innovation in the Era of Digital Health
Traditional Model

Physicians/Scientists Health Care Providers Patients
Medications ﬁ

Tests @ el Clinical Trials === FDA
: Approval

Medical Devices
S

Opportunities
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Using Health Care Apps and
Wearables in Conducting Trials

Direct to Consumer Products
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Exhibit 3: Number of Digital Health Apps 2013-2021
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Number of Published Digital Health Efficacy Studies and
Percentage of Meta-analyses and Systematic Reviews
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Recent shift in evidence: cardiovascular

applications
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Candidates for Inclusion in
Clinical Guidelines

AF screening / cardiac dysrhythmias
cardiac rehab (e.g., MI, CHF, etc.)

I Dental (

Infectious and parasitic
diseases medication
management

General Lack
of Studies

CHF
Exercise

A Hvpertension

Potential Disappointments ehio Smoking cessation
ronic pain managemeiit
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IQVIA AppScript Clinical Evidence Database, 2021



“Mobile health (wearables + apps)
For patients



Meta-analysis for apps of AF diagnosis

A Comparison of SROC ekg and ppg : SmartPhone b Comparison of SROC ekg and ppg : SmartWatch
b " . L e —
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ECG ECG
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Diagnostic accuracy 0.94

Diagnostic accuracy 0.96

Archives of Cardiovascular Disease 2021:114:4—16




RCT for trigger AF with mobile ECG & App

Lack of sleep Dehydration
L Exercise

.‘\}:_H_ = I.“

Large meal

N-of-1 Trial

JAMA Cardiol. 2022;7(2):167-174



RCT for trigger AF with mobile ECG & App

Per protocol
| On Oft
Total Total
Trigger type No. No. MNo. No. OR({95% Crl) Less AF - More AF PR (OR =1)
Alcohol 148 578 141 913 2.15(1.27-3.61) - —— 1.00
Caffeine 291 841 268 885 0.84(0.51-1.40) — .26
Exercise B8 508 99 448 1.10(0.58-2.06) —-— .61
Cold food and drink B 52 [ 56 0.74 (0.14-3.80) L 37
Lying on the leftside 106 462 108 403 0.92 (0.52-1.66) . 39
Large meals 67 243 143 448 0.67 (0.30-1.45) — .14
Diet 49 180 34 224 2.11(0.91-4.73) L 96
Custom 47 197 30 213 4.09(1.49-11.58) : L 1.00
o1 05 1 2 10
OR (95% Crl)

The [-STOP-AFib Randomized Clinical Trial

Elefle

S

i JAMA Cardiol. 2022;7(2):167-174



Drug adherence

Atrial BP & HR Smartphone Expected
Fibrillation Measurement based feedback Outcome
( —
Adhere-App
BP 132/78 mmHg ( \
PR 69 vpm Improve
Did you take NOAC
Adherence
\ v
NOAC ‘
(Edoxaban) i Improve E
for stroke Clinical
prevention . Composite :
. End Point

.
---------------------------

- Kim et al. BMJ Open 2022;12:e048777



REACT-AF: “Pill-in-Pocket” anticoagulation.

Meets inclusion and exclusion criteria

| 1:1 Rand?mizaﬁon |

‘ |TrealrnentGrouDJ | Control Group | ‘

Smartwatch-guided
intermittent NOAC

:

———|_Daily AF Monitoring |+

30d of NOAC from
last AF episode
F

Continuous AF > 1h
in 24h

‘ Continuous NOAC

Yes —*| No

L J Y

Primary Endpoint:
Composite of stroke, arterial

embolism, all-cause mortality
Secondary Endpoint: major bleeds

A

s Circulation 143(23): 2211-2213.



Continuous NOAC:

High AF burden
High vascular risk
Low bleeding risk

LAAO:
High AF burden
High vascular risk
High bleeding risk

Smartwatch-guided intermittent NOAC:
Low-intermediate AF burden
Low-intermediate vascular risk
All bleeding risk

Sl

A

- J Cardiovasc Electrophysiol. 2023;1-6.



Mobile health apps For Doctors? A .



Evolving Dynamics of Digital Healthcare

Digital Symptom Checkers Digital Pharmacies
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= https.//www.thegatewaydigital.com/



Why ECG interpretation by collective intelligence
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Two type of Cl for medical decision making

R R AGGREGATION OR FINAL DECISION-
INITIAL DECISION TASK | SYNTHESIS MAKING OUTPUT
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Fig. 2 Collective intelligence framework
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<System>

Collective intelligence
[InterMD Co., Ltd]
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Korean Circ J. 2021 Apr;51(4):351-357 A



ECG interpretation Mobile app with collective intelligence

Simply, Click the app.
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Mobile & web-based platform

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

Dr. Kim
IV pryacan 13 years

{Patient's History

@ Pelvic bone dislecation
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Korean Circ J. 2021 Apr;51(4):351-357



<System>

Collective intelligence
[InterMD Co., Ltd]

Expertl
Expert2

Experts | o

w ‘ »
o S

Conventional system
[referring hospital]
Single expert

D
o ' Out patients

<Interpretation-ECG reading> <Validation>

an EP cardiologist
confirmed both ECGs

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

s



Collective intelligence vs. a 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) 6.6+6.4 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 N



Mobile app for health care providers

“40,000 + members, 40% of Korean Doctors”
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What is important to maintain apps better?
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How makes the app better?
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Commercial Models

Direct-to-Consumer

App Developer
1

]
1
1
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58] 22
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Physician ~ | =&
i 1
] ]
1 L
I Phiysician
i prescribes
1 app
=== .
Patient

.

“Device-Like" “Drug-Like"
Reimbursement Reimbursement
(Medical Benefit) (Pharmacy Benefit)
p +-===n *=-===5
¢ -_ i s h 1
' 1 ! 1
App Developer Price | 1 App Developer Price | 1
I negotiated | i negotiated | §
'y and app | 1 4 and ap | 1
! cowvered by | ! covered by |y
: plan | § : plam | §
Patient | | Patient 1 Patient | | Patient +
downloads | | pays i downloads | | pays
app , | coinsurance L app , | copay
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i : Health
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: ) Patient : i Patient
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Value-Based Contracting

App Developer

t
1
—g I
I
L] el
g &1
£2E!  App manufacturer contracts
- g: with payer, employer or I[DN
dT L
= el
g [ ' )
e A B
tcl —
| —
% | Health Employer IDN
= 1 Plan
*
Physician
prescribes
app
Patient / === === Physician
Member /
Employee

* App manufacturer sells
directly to patients / end
users, who pay a subscription
fee

* Payment frequency may uag
(manthly, annually, etc.) an
some could pay with HSAFSA

* User downloads disease
management app,
sometimes from App Stores

* App manufacturer sets the
price for solution, insurance
covers up to a certain
amount as part of core
medical benefit or medical
exception

+ Patient pays coinsurance

* Reimbursed price negotiated
between app manufacturer
and payer for the solution to
be listed on pharmacy benefit
ar digital formulary

= Patient pays copay

* Typically, an NDC code
exists/issued for app

Payment Flow

» App manufacturer contracts
with payer, employer or IDM

» Contracts structured around
improved outéomes or
reduced costs

+ Generally paid on a per
member per month basis

+ Payers may require a pilot
and/for robust evidence & ROI
before adopting

* Contract renewal/paymernt
often based on usage/
engagement/KPIs



'‘Does everything go smoothly with reimbursement?”

Abbildung 4:  Verteilung der Verordnungen auf das Berichtsjahr nach Monat
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Why don't doctors prescribe digital therapeutics?

lidontknow;

Lack of framework pertaining to device use [ 410%

Unproven reliability of devices - 140
Lack of training - 27%

Liability unclear - 27%

Threat to medical confidentiality D

- http://www.kmdianews.com



Benefits of digital health apps

FOR HEALTHCARE FOR THE HEALTH
DATA QUALITY FOR PATIENTS FOR MANUFACTURERS
PROFESSIONALS SYSTEM

Precise, objective, Intuitive user interface Barriers of patient care Empowerment of + Wider recruitment
reproducible broken down patient
measurements + Personalised content + Fewer dropouts
Real-time remote + Better prevention
Real-time collection * Adapted to lifestyle monitoring * Real-time
+ Better adherence responsiveness
Structuring, * Improved adherence and + Responsiveness and compliance
integration and compliance and disease change * Heightened
diversity of sources management » Correctuse pharmacovigilance
« Improved care and quality checked
of life * Reduction in errors,
* Reduction of data re-entries, admin
health costs costs and duration of
studies
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o827 Summary
# ., %9
0.? ‘: o‘
Y @ _— . .
R S ':Q » Digital health : impeccable if used properly
e :‘53 D .e « Clinical impact of Wearables & Mobile apps
[~ L o0 ¢ ‘: 1) For patients : inclusion in Guideline
I 2 - Self detection, management, adherence
o 7 b 0, 2) For doctors : beyond knowledge sharing
A ) - Collective & artificial intelligence
4 ‘& o,. ‘
Chag « Future direction : hard endpoint, reimbursement,
0 continuous efforts for quality of the mobile health
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