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Deploying Digital Health Now!

Prof. Robert JT Morris

National University of Singapore, and
Ministry of Health Office for Healthcare Transformation
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What digital health technology
can and should we deploy NOW?

Where are the greatest needs?
What is amenable to digitalization?

What are best examples where others have successfully deployed?

... and what new opportunities has the pandemic presented?

MOH OFFICE
M O H I ‘ FOR HEALTHCARE
TRANSFORMATION
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Schroeder’s “40/30/20/10 rule”
Contributors to Premature Death
(NEJM, 2007)

Deep Phenotyping:

Combined with Al, allows
prediction of outcomes.
Enables better design
population health programs,
coaching of patients and
clinical decision support

Behavioral

Patterns (40%) Digital Phenotyping:

A chance to passively
monitor behaviors (with
consent) and via self-
empowerment, coaching or
interventions, create change

Genotyping:

30%
Fundamentally useful but
we are still at the early
stages of genomic-based
interventions.

Social
Circumstances
(15%)
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« 38 of 64 Al-based FDA approvals are imaging

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED
DEVICES IN MEDICINE

TYPE OF FDA APPROVAL
510(K) PREMARKET NOTIFICATION

9 DENOVOPATHWAY

P — « Most approvals are point solutions, not

2017 e

e 1 — - — o transformational...
o - Diabetes, Hypertension, Dyslipidaemia and
rors - = complications are ripe areas [CVD is 28.5% of
YLLs in Singapore, 80% modifiable]

Arterys MICA
SubtlePET
AI-ECG Platform

NEUROLOGY

\
'
) *
y *
!
/
A

» Relatively untapped:
« Clinical Decision Support
» Self-help

o | e —_ * Neglected: Mental Disease at 17% of YLDs

Eko Analysis Software

Source: Benjamens, S., Dhunnoo, P. & Meskd, B. The state of artificial intelligence-based FDA-approved medical devices and
algorithms: an online database. npj Digit. Med. 3, 118 (2020). https://doi.org/10.1038/s41746-020-00324-0
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Shift to Self-
Management at
home

Technology

Enhancement
(Clinician “Jobstack”)

Patient-
Empowered
Shared Care
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now scaling nationally across Singapore

7
o

Self
Awareness

ey

Simple to use BP machine
Readings automatically transmitted
Reduces polyclinic visits

Back-end analytics prioritizing patient intervention
Care team’s jobstack designed with and by them
Based on national clinical practice guidelines

Support from care team



il With a Chatbot for Reminders

wil 09:41 [ 100% () 4

& (L)) AMKP Assist

Tuesday, today

Hi Ms Tan, some of your BP readings have
been above the target of 140/90mmHg in
the past month. Here are some quick tips
to reduce your BP:
1) Take your BP medications
regularly and as prescribed
2) Reduce your salt intake (e.g. have
less gravy, dipping sauces and
processed food)
3) Limit your coffee and/or tea
intake to less than 2 cups a day
4) Exercise regularly
5) If you smoke, stop or reduce your
smoking
6) Have enough sleep and rest

9:20 AM

We wish you good health and look
forward to seeing your blood pressure
readings this month!

[O+) (1)

& f@y AMKP Assist

O A) o

and Coaching

09:41 2 100% (m=.): 4

Tuesday, toda

Hi Ms Tan, your BP is very high, at above
180/110mmHg! We are a little concerned.

Are you experiencing one or more of the
following symptoms:

- Headache

- Shortness of breath

- Nausea

- Vomiting

- Chest pain

- Giddiness/Dizziness/Fainting

Please reply ‘yes’ or ‘no’.

9:20 AM

This may be serious.

Please proceed to the nearest clinic or medical
facility for treatment as soon as possible.

190
140
90
40

Systolic
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Average BP Reading

142/92

8-Jun 13-Jun 20-Jun

Diastolic



Al Predictive Patient Education Tool

LDL = 3.5 mmol/L
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i Age 60 Hypertension Dyslipidemia

Dashboard > Patient risk profile

5 year CKD risk

CKD risk determinants

Creatinine
HbAlc
LDL

Age

Creatinine = 92.5 umoles/L

5 year IHD risk

IHD risk determinants

Creatinine
HbAic
LDL

Age

LDL = 3.5 mmol/L

HbA1C = 6.1%

5 year CVD risk

CVD risk determinants

Creatinine | [
wonvc | I
o |

Age

5 year CHF risk

CHF risk determinants

Creatinine |
HbAic -
Lot —
Ace | I
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i Age 60 Hypertension Dyslipidemia

Dashboard > Patient risk profile

5 year CKD risk S year IHD risk S year CVD risk S year CHF risk
3 \ A\
9. 4igs% %
CKD risk determinants IHD risk determinants CVD risk determinants CHF risk determinants

Creatinine Creatinine Creatinine Creatinine -
HbA1c HbA1c HbA1c HbA1c -
LDL LDL LDL LDL |
Age Age Age Ace | I

Creatinine = 92.5 umoles/L HbA1C = 6.1% LDL = 31 mmol/L
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i Age 60 Hypertension Dyslipidemia

Dashboard > Patient risk profile

5 year CKD risk 5 year IHD risk 5 year CVD risk 5 year CHF risk
N\
8.6 5% 3%
CKD risk determinants IHD risk determinants CVD risk determinants CHF risk determinants

Creatinine Creatinine Creatinine Creatinine
HbA1c HbA1c HbA1c HbA1c
LDL LDL LDL LDL

Age Age Age Age

Creatinine = 92.5 umoles/L HbA1c = 6.1% LDL = 2.5 mmol/L




A
Self Assessment Tool

Understand your state of
emotional wellbeing
through answering a
series of questions from
a clinically validated tool

)

Friendly Al Chat

Need a listening ear? Talk
to our emotionally
intelligent Al chatbot,
and get access to over
150 self-care exercises

@

Customised Resources

Get directed to the most
suitable help resources
from the social and
health sectors based on
your needs

Mental Health in the Community

Hello Jo!
How can we help you today?

I want to share what |
am feeling

Foel sale in sharing your emotions
with Wysa's Al chat, and access.
Interesting seif-care exercises.

| am not | need
feeling safe at financial
home support
>
MyCarsersFuture Singapare

Lok for job opportunities with
ImiTiale vacances, and
Bocisy. carper-miabed
resourCes

I need help to manage

my emotions

Support and resources are avaiable
10 holp you ta cope with what you
are going through.

1 need work
support

&%

Y

(v

WSG Adapt & Grow
Pragrammes

Laam about programmas that
€N Nallp YOu O your cafer
trangiion of job search journay

o ol resOuCRS

Inoed 1 want tips to

caregiving keep fit and

support healthy
A/

WEG PMET Caresr Suppornt
Programme
Empicrrmant suppor fof

PMETs who are displaced or
unermpkaped

Find ouwt more

Here are some self-care exercises
to support you in your
employment journey
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And are you also feeling a litle
anxious about things?

Try breathing with the shape
for & minute 5o you feel better.

MOHT

Here are some great
meditation & breathing
exercises to relax, and help
you sleep. Some of them have
guided audio, so you may
need headphones.

Also, once the audio starts,
keep your device away so the
light doesn't bother you.

4-7-8 Deep
Breathing

Equal Breathing

With support from

W0 @ NCSS
P i

Body Scan with
Stars

AsmiTuTe
MENTAL
HEALTH
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We have the data and can use it to get:
Better self-empowerment by the patient, Better insights by the clinician
Better investments in public health
Enough Data to power Al and Data Science

Chronic diseases and their complications increasingly dominate. We must:
“Shift left” — hospital-to-clinic, clinic-to-home
“Shift down” - to lower acuity care settings
Ageing will accelerate the mandate
New business models and incentives are the biggest levers

Never waste a good crisis:
The pandemic accelerated telehealth and home monitoring
and reminded us about mental health
If COVID-19 isn’t a lesson, whatever will be?
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Deploying Digital Health Now!

Thank You

Prof. Robert JT Morris,
National University of Singapore, and
Ministry of Health Office for Healthcare Transformation
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Expert Views:

Insights on Remote Care
Models In Germany



< .Overview of reimbursement system for Digital  apc/pe

" Health Apps in Germany DAL e

Monetization of digital health application Reimbursement for low-risk apps! (Class | or lla)
(“DIGA”) in Germany introduced in 2020 is possible under DVG?

3 rules on the paths to @
reimbursement

Value Case I[deal Outcome
@ Solutions certified as DIGA e DiGAs have to Inclusion in DIGA-directory
demonstrate the “value” and be reimbursed from public
of their solution health system
Pricing for Yea'_' 1 “set” by DIGA Not at the level of a Fast track profile
vendor. Evaluation after 12 months clinical study
e Class | or lla under the
) . ) MDD/MDR3
=9 Reimbursement eligible if
s prescribed by doctors * Used by patients or jointly by
a patient and a physician,
1. High-risk apps cannot become a DIGA, but they can negotiate with individual health insurers to include their solution in their benefit catalogue on a voluntary bases dentISt, or pSyChOtherapISt

2. DVG: Digital Care Act = Regulation on the Eligibility of Digital Health Applications for Reimbursement by the State Health Schemes
3. Medical Device Regulation will replace the EU’s current Medical Device Directive and the EU’s Directive on active implantable medical devices

Source: BfArM Webseite; McKinsey analysis



< " There are now 12 DiGAs listed, representing
small portion of digital health

&

Status: April 2021

Overview of DiGAs listed in the directory

68 Applications have been submitted to the BfArM? for review since

the DiGA application portal was launched

14 Apps have already been included in the directory for digital health
applications (DiGA)?

Katmeda Supports patients suffering C Supports patients with
i from chronic tinnitus Smmn'm sleeping disorders (insomnia)
Helps with anxiety and " Supports exercise therapies,
panic disorders VIVIRA e.g. for joint pain
‘_ Supports permanent clevida Supports _patients su_ffering
zanadio weight loss from multiple sclerosis and
fatigue
i Helps patients with anxiety {Q-sense Helps patients suffering from
attacks migraine
Selfapy) Supports patients suffering Rehappy ./ Supports stroke follow-up
from depression therapy
deprexu‘s’ Supports patients suffering mika  Alleviates psychological

from depression

1. Federal Institute for Drugs and Medical Devices
2. 2 more apps have been added: Cankado (Breast Cancer) and Mindable (Mental Health)

Source: BfArM Webseite

consequences of cancer
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Initial pricing led to criticism from public health system

Price range for 1 Year DiGA usage: EUR 428 - 2.290

DiGA prices are a “fee for service” for a period of 90 days.
Reimbursement from public payor independent of actual usage

Fees for a full year,

i EUR No. of DIGAs
400 - 800 2
800 - 1.200 3
1.200 - 1.600 2
1.600 - 2.000 4
> 2.000 3
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1;%;;?%’f‘l‘j;ﬂ_;.:‘fjgf,{ChalIenges and concerns exist in digital health /e

Challenges of adoption of Main bottleneck of Implications
digital health solutions reimbursement
S . Certification is only the first step

60% see \_/alldatlon_of <30% retentlo_n _rate of

medlc_al b(re]nltleflts solm:_e dlgital health DIGAS require support from the

as major chaflenge solutions traditional stakeholders in the

health system
600/ fear high effort to 500/ desire promotion - AMCs: benefit validation
0 prescribe a 0 by public payors - Payors: promotion
solution - Physicians: prescribing
of digital solutions underwriting lacks Cost and effort for Marketing &
0 0 Branding underestimated

90% |k visibility by >50% ol medical ng u !

practitioners verification and

data validation

1. Expert interviews

Source: HealthTech Network survey, Lit search
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Panel Discussion |:

Imagining the future of
Remote Care in China
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Panel Discussion Il:

Paving the path forward
for MedTech In Asia



Scope Monetization status

APACMed collected 14 case studies,
from 13 companies, of remote care
management (RCM) programs
integrated in the healthcare system
10 programs are already implemented
in APAC (7 in Australia)

* Only 4 programs are (partially)
reimbursed by local governments and 2
programs monetized by private health
insurers

+ 2 programs are free for use

» Other care programs are neither
reimbursed nor monetized

* Chronic diseases (11): diabetes, sleep
apnoea, chronic pain, movement
disorders, chronic heart failure, cancer,
kidney disease, etc.

» Surgical journey (1)

* Radiology image analysis (1)

* Orthodontic treatments (1)

7 companies made available the impact
of RCM programs on health outcomes
and costs

Focus areas

Impact
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- Use cases

B piabetes

S |
NEUROSPHERE"

VIRTUAL CLINIC

kS
=]

[P

Abbott and
Omada Health
platform

NeuroSphere

| Invisalign

V Virtual
| -:é ‘ Solutions

Baxter

Sharesource
remote patient
management
— peritoneal
dialysis

CareMonitor

== FRESENIUS
Y MEDICAL CARE

EuCliD

([ HEALTHBEATS"

HealthBeats™
Remote Vitals
Monitoring
platform

% DePuy Synthes

THE ORTHOPAEDICS COMPANY OF fofimon-fohmon

P ERING S

INSIGHT-ORIVEN CARE

Velys Digital
Surgery

Medical Systems

AN | ifotrack
N

Carelink

PHII.I PS

AirView
patient
management
system

My Health

Rachey Point of Care
Smart Health Companion In novative
ooooo Technologies

Trial (PoCiTT)

SIEMENS ..
Healthineers -*

=
1 HerzConnect

_ =
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Closing Remarks

Georgia Swan
APACMed
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THANK YOU



