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Health System and Data Challenges

Petabytes of Health Data produced everyday
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270 Million Indonesian

people with both digital and
paper based medical data

More than 60,000 health
facilities produce health data
both digital and paper based

400+ health app/system
owned by center government
and local government

Health data from medical
devices and loT devices are
not integrated and scattered
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Huge amount of health data
produced everyday/ everytime

Unstandardized and scattered
health data

Overlapping and redundant
data production / collection
across system/app

Lack of integration and
interoperability of health data
on National scale

Data driven health policies isn't
fully implemented yet
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Ministry of Health is committed to Health System Transformation @
6 pillars of transformation to support Indonesia’s health

Vision
In line with the President's vision to create a healthy, productive, independent and equitable Indonesian health society
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Digital Transform Towards Future Health Services

We Aim for ‘from-Birth-to-Death’ Seamless Integrated Health Services

Health Consultation

Baby Growth
Teen Mental
Youth Health
Baby Health In Child Health Supplements
Womb I
acutereen [

@ E NS

Ease of getting
health supplements
through the online

Digital notification marketplace
Maternal medical of children's health,
record analysis especially regarding
system in reducing allergy history

risk Ease of getting health

supplements through
the online
Mental health marketplace
Digital monitoring consulting online
of baby tools
development

Pre-Elderly
Medication
Notification

Health Care Costs

Pre-Elderly

Ease of comparing
and paying for
health services

using fintech

Pre-Elderly
treatment
notification and
information in
real-time

Future
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Ease of Urgent
Health Services

Elderly Health
Consultation

!
e

Health consultation
efficiently and
anytime with
telemedicine

(&)

The system
makes it easy to
request health
services quickly




Health Digital Transformation Roadmap

Focusing on improving the data quality and encouraging the digital health ecosystem

Priority Activities 2021 2022
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Integration and
Development
Health Data

Health data
architecture
design

Integration and
Development
Application

Health system
interoperability
architecture design

Health information
system
infrastructure and
security
assessment

Ecosystem
Development

Technology

—————— -

Development of a Implementation

single-health of an Al-based
identity-based big health analysis
data system system

Implementation
of integrated
health facilities

information system

facilities
information system
development

Al, Blockchain &

Expansion of |OT-based

telemedicine
: Regulatory
supporting Sandbox
infrastructure i
Implementation

I
I
|
|
|
|
|
|
|
| Integrated health
|
|
|
|
|
|
|
|

The focus in 2022 is system development from
architectural design already made in 2021

I
2023

' KEMENTERIAN
. KESEHATAN
REPUBLIK
‘ INDONESIA

2024

Expanded
coverage of
single-health
identity

Expanding the
scope of the
integrated health
facilities
information system

Health technology
innovation
licensing
expansion



SatuSehat Platform (Indonesia Health Services) P o
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National Health Big Data Platform : Enhancing Services Through Integrate & Standardize ‘
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SatuSehat 1
O w7 g
@ Citizen
Health App (CHA) Partner Systems
——————————— ————————————
+Q #
Health Services Health Services Provider
User (Facilities, Startup,
(People/citizen) Insurance, etc)

SatuSehat ensure data interoperability of
the entire ecosystem of healthcare

ﬁ industry so it can be used more widely for
the better outcome

= j’ Provide standardized specifications and
L mechanisms for business processes, data,
P technical and security
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10,260

Puskesmas*

1,347

Clinics

2,985

Hospitals

5,862
GP & Dentist
Clinics

1,400

Laboratoriums

30,199

Pharmacies

Sumber : MoH RI

Home > National

Health Ministry Launches Integrated Health Data Platform
SATUSEHAT

Translator Editor
Dewi Elvia Muthiariny Petir Garda Bhwana

27 July 2022 09:36 WIB
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Hospitals Health Companies |

Alpha Testing Beta Testing .
__________________________ /
6

*Micro Level Citizen Health Center



Integration and Benefits Architecture of SatuSehat
Collaboration : SatuSehat connect everyone to benefit everyone

P ——

Patient/User

e Personal Health Record

e Health Promotion

e Personalized Education

e Wearable Devices
Integration

e etc

]

Health

Facilities

_————

Integrated EMR.

Precise and coherent patients’
medical treatment record
across any facilities can be
used to support more
comprehensive clinical
decision

Efficient data input due to
integrated system allow
medical personnel to put more
focus on services than data
input and administrative stuff

T R

e ——————

Government

) HL7 EHIR

SatuSehat
Terminology
Server
Master Data CEVEEIEE
Hub
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Integrated dashboard for
evidence based policy and |
data driven decision-making ot

Precise and Up-to-date
information for detecting, y
predicting, prescription any N~
health problem and support

health resilience system

_____________________________________

Health Industry
Insight sharing and utilization to strengthening collaboration

Health industry

ompany their data with
government

through IHS to

enrich each

other’s insight
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Various medical devices have the potential to be integrated with SatuSehat

I0T-based Medical Devices

i | Digital Scales

= Heart rate

@ Bl
an” i

Real time health @ﬁ’?ﬂ Citizen

reports and alerts .

— |- -=*| Health App

f N\ [pf Analytic

Processing -—

7,
@HL7FHIR Patient health

report &
monitoring

¥ Blood pressure
E sensor

Patient 3

= Other
'O loT-based
= ) Medical
- Devices

—_— Monitored by
prg— I] U[I Doctors

Diagnosis i

Various wearable devices and loT Health tools can be
integrated into SatuSehat and analyzed into personalized
patient health profiles according to the patient's condition
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Integration Use Case : Robotic Telesurgery I:

Establishment of Robotic Telesurgery Center In Indonesia

Master Console
(T T \ [ \I
! Real i I Tactile
i Surgical 1 | Feedback !
: Operation | \ ’
SatuSehat &
aall” Y
/ Dataconsistsof |
__________ image, video, 1
|I Realtime h audio, text, and 1
! surgicalVideo , [ |\ ____ tactiie ! . . . .
| Request ! w 1. Pilot Project on Establishment of Indonesia-Iran
o '[ """" i Robotic Telesurgery Center improve access to surgical
(TR TSN irtual 1 . i i
DA oléfﬁé‘ﬁon : services for communities in remote areas through
Ejs-“f’i’@- _s o pmeeten_ - distance surgery/telesurgery
e 7= ks 2. Enco'uroge joint rgsear:ch {n the flelq of medlcual and
- - \ surgical intervention, pilot in 2 hospitals, Sardjito
Remote Teaching QAZ‘Q@ Hospital and Hasc.:r\ Sadikin Hospital
/ 3.  Data Interoperability through SatuSehat Platform

Robotic Telesurgery



SatuSehat Data Standardization and Management

Master Data Management to build reliable data ecosystem for further use

Patient Data (Master Patient Index)

e Product data specially designed as a standard for
patient data to be validated by DUKCAPIL for data
related to demographics

e Can be used as the main standard for patient data by
all Health Service Facilities in Indonesia via IHS

Health Facilities Data
e Master data specially designed as a standard for

[~ J Health Service Facility data which consists of 35 types
of healthcare facilities.
e This data is compiled based on various sources such
as SISDMK, RS Online, SIMADA, and others
Health Human Resources Data
) e Specially designed data product as a standard data

0 4

index for health workers combined from various data
sources for health personnel (Name, STR, SIP, etc.)

__________________________________________________________

Data on Medical Devices and Medicines (KFA
mmJ Dictionary)

— e Data product designed as Master data for
Pharmacy, Drugs, and Medical Devices
collected from various data sources such as
BPOM, LKPP as reference standards for drug
data (active substance content, size,
volume, etc.) and medical devices

Financing Data
e The data product is designed as a
Financing Master data that can be used by
all Health Facilities and can be used as a
standard for the preparation of cost
formats for services, actions, and others.

ﬁ.!-....-v
\Vayr

Service Data
e Data products that are designed as Service
Master data that can be used by all Health
" Facilities and can be used as service coding
standards.

a4D
DL



Use Case : Medical Devices and Medicines Data Dictionary (KFA) @
Standardization of Medical Device Nomenclature in SatuSehat

Industry

Health
Facilities

Doctors

Pharmacist

Distributor

Public

as a KFA user to standardize the code on the product. If
the data is collected correctly, the pharmaceutical and
medical devices industry can accurately calculate
production needs.

can calculate accurately the need for medicines
and medical devices

make prescriptions using the KFA code for
standardization of prescribed products.

as a user who uses the KFA code to standardize
products used to make prescription compounding for
patients.

play a role in the use of the appropriate KFA code in
distributing pharmaceuticals in accordance with the
logistics unit.

can search for product information with various
references.
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HH ol KFAAKes  rrocukTompiae (vl K Varia ProdukKemason  Bahan Material  Terminologi » EIRCN ¢ )

Product Template (Virtual) ; -s 8
- I 86 / 66 P

AAAAAA

a
KFA management tools, used to manage data content from
the Pharmacy and Medical Devices Dictionary.
B T " [ Kot Pengembang (@) B
Pencarian KF+A
=

Bahan Baku
Show 10 v | enties

JcObat Virtual (Template / Generll)

KFA Browser, to display standardized pharmaceutical
and medical device data.



Healthcare Precision and Accuracy powered by Al @
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Artificial intelligence requires large and quality data intake

Decision

Good
Services

J

WlIoDId pOoob AQ papoddng

G

Health Big Data Ecosystem (Predictive Analytics using Al)

Patients

Health
Workers

Pharmaceutical
Industry

Al-based Precision Medicine
Analytics

o

HL7 FHIR Health Adycmce
Analytics

Researcher

Data-driven Healthcare

Government

Artificial Intelligence-based health data analysis will increase speed, precision, and

. . . : 1
accuracy in decision-making related to health services

N
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Artificial Intelligence in Healthcare @
IMDRF/AIMD WG/N67 Machine Learning-enabled Medical Devices

e Artificial intelligence is
ability of computers to

w e There has been accelerated
Keeping adoption and use of

emulate well ML bled hes |
-en r n
human-thought and e. avie 'qpp odcnes |
o medical devices. We refer to
perform tasks or Ry , .
these medical devices as

behaviour such as
making decisions or
predictions in real-world
environments.

e Machine learning is the
technology or algorithms
enable to analyse the
data, identify patterns,
make decisions and
improve themselves over
time.

Early
Detection

&

Diagnosis

Machine Learning-enabled
Medical Devices, or MLMD.

e MLMD has potential to
transform health care by
deriving new and important
insights from the vast
amount of data generated
during all phases of the
healthcare process.

Research

v
=

End of Life
Care

7

Treatment Decision

Making

13




General Concept of Artificial Intelligence & Machine Learning

ARTIFICIAL INTELLIGENCE (Al)

Programming computers to perform tasks to mimic human capabilities- such as understanding
language, recognizing objects and sounds, learning, and problem solving - by using logic,
decision trees, machine learning, or deep learning.

MACHINE LEARNING (ML)

Subset of Al that gives “Computers the ability to learn without being explicitly programmed”
— based on work by Arthur Samuel

Supervised Learning

Unsupervised

Semi-Supervised N
Learning

(labeled data) X
Learning

DEEP LEARNING

Subset of ML utilizing deeply stacked neural layers that enables
streamlined and advanced algorithm development

Reinforcement Learning

Source : https:/[www.imdrf.org
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https://www.imdrf.org/sites/default/files/2022-05/IMDRF%20AIMD%20WG%20Final%20Document%20N67.pdf
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e IMDRF/SaMD WG/NI10 FINAL : 2013
Software as a Medical Device (SaMD): Key Definitions
e IMDRF/GRRP WG/N47:2018

Essential Principles of Safety and Performance of Medical Devices and IVD Medical
Devices(3.0 Definitions)

e ISO/IEC DIS 22989

Information technology — Artificial intelligence — Artificial Intelligence Concepts and
Terminology

e ISO/IEC TR 24027

Information technology — Artificial intelligence (Al) — Bias in Al systems and Al aided
decision making

N



I Key Definitions

1

1

Machine Learning-enabled
Medical Device (MLMD)

A medical device that uses machine
learning, in part or in whole, to achieve
its intended medical purpose.

Medical Devices

Any instrument, apparatus, implement,
machine, appliance, implant, reagent for in
vitro use, software, material or other similar
or related article, intended by the
manufacturer to be used, alone or in
combination, for human beings, for one or
more of the specific medical purpose(s)

Diagnosis, prevention, monitoring, treatment
or alleviation of diseases

Diagnosis, prevention, monitoring, treatment
or alleviation of disease,

Diagnosis, monitoring, treatment, alleviation
of, or compensation for, an injury

Investigation, replacement, modification, or
support of the anatomy, or of a physiological
process

Supporting or sustaining life
Control of conception

Cleaning, disinfection or sterilization of
medical devices

Providing information by means of in vitro
examination of specimens derived from the
human body




Technical Standards Definitions

Bias 5@'—

Human cognitive, data and
engineering bias

Supervised :@;

learning

ML uses labelled data during
training

Training RreNd
dataset @

A set of data used to train the ML
model

Continuous ;@;

learning

Training on each exposure to data
on ongoing basis during the
operation phase of MLMD

Unsupervised :@-_

learning

ML uses only unlabelled data
during training, output is unknown,
ability to find patterns

Test dataset :@"

A test data never been used in the
ML training to estimate the
performance of ML models
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Reliability :@'—

Consistent behaviour and results

Semi-supervised :@;

learning

ML leverages both combination of
supervised and unsupervised
learning

Training :@"

Process to improve ML model
based on algorithms by using
training data

17



We also encourage the medical devices ecosystem a
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through Regulatory Sandbox to support the transformation

@

Without
Through
. . Trials | .
Disruptive Terms, License
Innovation @ — = = — — and Full Licensed
Health Implementation

Success
Trials

Regulatory
Sandbox

Health Innovation Regulatory Sandbox can be a
space where innovations in the biotech sector can
pilot innovations or new business models in an
environment that safe and monitored by regulators.

The implementation of the Regulatory Sandbox will
also encourage user growth to increase the value of
each innovation.
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Indonesian Unicorn Startup Valuation (Q1 2022)
J&T
Traveloka
ovo
Tiket.com
5 Kredivo
©
& Xendit
Kopi Kenangan
Akulaku
Ajaib
0 2 4 6 8
Valuation (US$ Billion)
Recently, 5 fintech startups now have unicorn status,
regulated and supervised by OJK (Otoritas Jasa
Keuangan) through the Regulatory Sandbox program.
Source : Katadata, 2022 18
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Health Innovation Regulatory Sandbox Stage Flow

The Regulatory Sandbox functions as a monitor and supervisor for every Health Innovation

Status

Innovator /
Startups

Regulatory
Sandbox

I_ 2 months

>

Registration

6 months - 1 year

P
“

—

1 year

Monitoring, Supervision, (Consumer Protection Aspects, Governance, Technology)

Verification &
Validation

| .. | . | . | .
| Submission | Trial / Process | Recommendation | Coaching
: |  Submitted | : | Monitored | ]: l Coached ]
Submitted : : :
Innovators I | |
| | |
| | |
: | — |
Business Model ' CEPIEIES ' o
. | i S lizat
Login to | Depth Analysis : 01;{ F;::;fsw : ocialization
Regulatory I I '
Sandbox ' I I
. . Recommenda ]
Scenario Trial Success | tion Coaching
\e

Repeating
Processes

y

Live Test

Revision

Recommended

Not Passed
/ Needs
Further

Revision

Recommended
Extension

Recommended
Revocation
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Recommendations

For Development and Implementation of Machine Learning-based medical devices

Data & System Interoperability

The use of medical devices is ensured that it is in line with the health
technology transformation agenda, as well as being part of the grand
architecture of health information technology.

Health and Technology Ethics

The use of technology-based tools/methods must still pay attention to
ethics towards patients as individuals who have full rights to health
services, and use technology proportionally

Governance, Policy, and Regulation

It is ensured that every technological implementation and innovation is in
accordance with the principles of good governance, complies with the law,
and is equipped with regulations that protect all related parties. -

Risk Management

It is necessary to map, calculate, and ensure the control of various risks
that will expose both health personnel, patients, and institutions in the use
of ML-based Medical Devices




€ €& MoH is strongly open for
any collaboration for
long or short term goals.
We have tremendous
work, to do a health tech
transformation, so we
invite you all to be the
implementation partner.
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