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EDUCATIONS

® Consultant in Interventional
Pulmonology and Emergency
Respiratory Care (Indonesian
College of Pulmonology and
Respiratory Medicine, 2020)

® Pulmonologist (Faculty of Medicine,
Universitas Indonesia, 2018)

® Ph.D. (Hiroshima University, 2017)

® M.D. (Faculty of Medicine,
Universitas Indonesia, 2008)
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Pulmonology, COVID-19, medical
bioinformatics, genomics, pulmonary
infectious disease, pulmonary
diagnostics, bronchoscopy
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® | ccturer, Faculty of Medicine,
Universitas Ihdonesia

® Chief of Pulmonology and
Respiratory Staff Group, Universitas
Indonesia Hospital, Universitas
Indonesia

® Recscarcher, Indonesian Medical
Education and Research Institute,
Faculty of Medicine, Universitas
Indonesia

® Surveyor, Damar Husada Paripurna
Institute for National Hospital
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® Committee and Assembly
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DISCLAIMER :
o« Any intellectual property or copyrighted materials
mentioned within this presentation are intended
for educational purpose only "

o« Iherearenosourcesof funding or conflicts of
iNnterest to be declared regarding this presentation
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« Big Dataand A.l.in a Nutshell

« Whatis Big Data and Al in Medicine”

« Whatis Big Data and Al in Pulmonology?

« Example for Big Data and A.l. Research

s How Much Are We Prepared?

« What Should We Prepare?

o« Proposed Roadmap of Respiratory Research
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“Dawn of an Era”

An era of an autonomous process involving an
integration of wirele ber petworks,
generating I JEI LI fe] fe EY €

PURPOSE:

Resource and output

INOVATION
DISRUPTION
TRANSFORMATION
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Big Data " /

Extremely large data sets that may be analyzed computationally to reveal patterns, trends,
and associations, especially relating to human behavior and interactions.

The amount The types The speed at The degree to The business The ways in

of data from of data: which big data which big data value of the which the big
myriad structured, is generated. can be trusted. data collected. data can be
sources. semi-structured, used and

unstructured. formatted.
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HOW DOES BIGC DATA & A.l. WORKY

Artificial Intelligence

Meaningful
Compression

Structure
Discovery

Big daca
Visualistaion

Technical disciplines that uses computer

technology to research and develop the theory,

method, technique, and application system for
ertising Popularicy the simulation, extension, and expansion of
human intelligence

Recommender
Systems

Targetted
Marketing

All. research has demonstrated that the output-
INput ratio in medicine is more promising than
that of other fields.

Customer
Segmentation

Creates new productivity, innovation, and

development in:

1. Medical diagnosis

2. Medical treatment

Learing Tasks 3. Drug and vaccine discovery and production
4. Medical management and education

Real-time decisions

Robot Navigation Skill Acquisition

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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What do you want the machine
learning system to do?

I want to see if there are natural
clusters or dimensions in the data |
have about different situations.

I want to learn what actions to
take in different situations.

Do you want the ML system to be active or passive?
Yes

P.rhlmmln Ilmlnll:‘l(hu:ul il ) o~
Perhimpunan Dokter Paru Indonesia (PIK PDP12022 " @ ZN
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In Conjunction With
The 2" Indonesian Chronic Lung Diseass Intemational Meeting (ICLIME)

Could there be patterns

in these situations that
No humans haven‘t

recognized before?

Could a knowledgeable
human decide what actions to
take based on the data you
have about the situation?

Yes

ACTIVE PASSIVE

The system’s own The system will
actions will affect learn from
the situations it data | give it.

sees in the future. il L,
: = each situation?

Do you have access to

data that describes a lot of D No
examples of situations and

appropriate actions for

T W &

Credit: Thomas Malone, MIT Sloan | Design: Laura Wentzel

Will the system be able to O No
gather a lot of data by trying

sequences of actions in many | - Yes
different situations and seeing | -

the results?

.

UNSUPERVISED
LEARNING MAY BE
APPROPRIATE

_ clustering
‘anomaly detection

SUPERVISED
LEARNING MAY BE
APPROPRIATE
___neurclnefs
support vector machines
___ regression
recommender systems

MACHINE LEARNING
IS NOT USEFUL

REINFORCEMENT
LEARNING MAY BE
APPROPRIATE

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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How Supervised Machine Learning Works How Unsupervised Machine Learning Works
STEPI STEP2 STEP| STEP2

Provide the machine learning algorithm categorized or Feed the machine new, unlabeled information to see if it tags Provide the machine learning algorithm uncategorized,
“labeled” input and output data from to learn new data apprapriately. If not, continue refining the algarithm unlabeled input data to see what patterns it finds

Observe and learn from the
patterns the machine identifies
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SIMILAR GROUP |
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MACHINE

CLASSIFICATION

Sorting items
into categories

MACHINE
TYPES OF PROBLEMS TO WHICH IT'S SUITED

NUT CATS"

REGRESSION
Identifying real values
(dollars, weight, etc.)

—%

L

Fo 3 \ ﬁ)

MACHINE

SIMILAR GHUUPZ

MACHINE

TYPES OF PROBLEMS TO WHICH IT'S SUITED

CLUSTERING

Identifying similarities in groups
For Example: Are there patterns in
the data to indicate certain patients

will respond better to this treatment
than others?

ANOMALY DETECTION
Identifying abnormalities in data

For Example: |s a hacker intruding in
our network?

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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HOW DOES A AND BIG DATA WORK? % | L
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# NN Parameters
| Oversized NNs l Undersized NNs ’

Neural network Size

. Shallow NNs

big data

Low data

1

Loss Function

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Auditable Algorithms S Black Boxes

Simpler models including Complex models including

multiple regression and Better for complex* data neural networks and some
decision trees. Support Vector Machines.

Linear relationships Non-linear relationships
between predictors and between predictors and
outcomes facilitate outcomes make interpretation
interpretation. extremely difficult.

Many commonalities to B Share few commonalities to
statistical techniques. = statistical techniques.

Computationally ‘cheap' Computationally '‘expensive’,
can often be run on a Better for interpretation may require days of processor
consumer PC. time to build models.

'‘Complex’ data could refer to data which do not have a linear relationship with the outcome, such as a pixel in an image, the frequency of a wave In
sound bite, or movement data captured by a smart phone

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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# Data Tidak Terstruktur
Gambar dari Satelit Sensor (RFID, GPS, Smart Meters)
Data ilmiah (gambar seismik, data atmospbhere) Web Log
Foto dan Video (security, surveillance) Point of Sale
Radar atau Sonar Stock Trading »
Keterlibatan
- [ ” Mesin:
Rendah Tingei
Data berbasis teks (dokumen, surat elektronik Input data from human
Data dari perangkat mobile (sms) Click Stream Data
Konten website Gaming-related Data
v

Data Terstruktur

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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BIG DATA & AL IN PULMONARY MEDICINE?: J
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Nttps
Nttps
Nttps
Nttps

Different drug responses
Corticosteroid dependence
Corticosteroid resistance

Cancer histopathology & progress
Cancer chemoth/radioth resistance
Persistent progress in regards
treatments/avoidance

Different culture background
Different human susceptibility
Different lifestyle

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Biological:
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1. Non-respiratory (blood, urine, sweat halr) ----------------------------

.
.
. @

2. Respiratory (sputum, swab, lavage, biopsy, exhaled
breath condensate, pleural specimens)

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Physiological:

. Static & dynamic lung function (spirometry)
« Diffusion capacity

« Polysomnography

. VQ scan

Anatomical: radiological, etc.

Other: med record, public database, etc.

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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§ aﬁ-ﬁ COMPUTATIONAL ANALYSIS
eia pu~—— i i i . .
% Clinical Multifactor examination Classification ;
@ & \);;;’ Jm )
‘m-' £ | o .
c Genomlcsm 2 Support Vector Machine '«,V' g I I i K
= 8| pas NN :
- Metabolomlcs § {®— Deep Learning
S & & ogistic Regression Tl Tl
Lifestyle @ @ ™ ‘ c |
s Discriminant Analysis R
@ S | Scientific Knowledge Cluster
Contextualm ® @ @ .g {®— Decision Tree
i Data fusion & S
@ integration g & —— Random Forest —
o3 e Linear Regression ‘
o
Variants § ®— Naive Bayes
o0
- o— K. -
= | D:seasesm %, f K-Nearest Neighbour
£ Decision support system :
£ — ¢ —Hidden Markov Model P ¥ Regression
a 8
=4
-l:% 'g * Genetic Algorithm
g < © ® @
= Population _ = EE—— @&y
g =
O
ir={ DATA STORAGE
& =
Data Sources Integration Analysis o—————=o Knowledge base
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Table 1 List of ptental protein T

Virus-bazed protein Host-based protein

PO ol iy Protein Refarance Uniprot name Protein Reference e
Virtual screening of Indonesian herbal -r oH |
compounds as COVID-19 suppartive therapy: ' o Y *
machine learning and pharmacophore HolE 5 24
| kAR
E +8 JngE +

modeling approaches

uperTarge

Protein Target

4 Inhibitor identification for SARS-CoV-2
—_— y
Database: Feature Extraction ———————————— Tuning parameter with
SuperTarget | (Fingerprint, dipeptide ‘ Pharmacophore modeling ’ S-crocs validation | | Accuracy
+ literature descriptor) RF AF
PYRE AP I = - MLF MLP
3 l I SUM SWM F-measute
Machine Learning =vi Sk S —
raining Mode!
(Random Forest, SVM, MLP) Ligand-Based Structure-Based (3CLPro) . :
Performance of model
P | | — [ 1 J
Database A -
Athylenaivhel HerbalD8 | Testing/screening Virtual " g::;:la;;.
thylsulfimylmethane = P | |
5 . - Hit compounds |
1 ian ameract ¥ 1 b a 3
Protein-Ligand Docking
Tateal
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Table 5 The top-30 of hit compounds from LEDD methods
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Compound Name

Compound Name

Kaempferol 3-alpha-D-arabinopyranoside
Isofarskolin

Glucoputranjivin

Loganic Acid
Majoroside
Oleoside
Geniposide
Glucobrassicin
Spirasoside
Alizarin
Morindone
Casuarinin

Scutellarein-6,4-dimethyl ether-7-(6"-acetyl-
glucoside)

Scandoside methyl ester

beta-Glucogallin

Catalpol
Cyanidin-3-sopharoside-5-glucoside
(4)-2,3-Dihydro-9-hydraoxy-2 [1-(6-sinapinoyl)
beta-D-glucosyloxy-1-methylethyl]-7H-pro-
panoat

Myricetin 3-glucoside

Hesperidin

Azadirachtin A

1-Caffeoyl-beta-D-glucose

Sinigrin

Theviridoside

Quercetin 3-(2G-rhamnosylrutinoside)
Peonidin 3-(4‘arabinosylglucaoside)
trans-p-Sinapoyl-b-D-glucopyranoside
6,8-Di-C-beta-D-arabinopyranosyl apigenin

8-Methylthic-octyl glucosinolate

Armaranthine

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Table 6 Molecular docking results of 14 hit (overlapped) compounds against the main protease of SARS-CoV-2

No

Compound name

Binding Energy (AG)
(kcal/mol)

Sources

Cyanidin-3-sophoroside-5-glucoside

Geniposide

Hesperidin

Isoforskolin

Kaempferol 3 4'-di-O-methylether (Ermanin)
Majoroside

Myricetin-3-glucoside

Oleoside

Peonidine 3-(4-arabinosylglucoside)
Quercetin 3-(2G-rhamnosylrutinoside)

Rhamnetin 3-mannosyl-(1-2)-alloside

Sinigrin
Spiracoside
Theviridoside

Lopinavir

-6.52

Brassica Oleracea [52]; [pomoea Batatas [53];
Raphanus Sativus [54]

Gardenia jasminoides [55]
Psidiurn guajava [56]
Citrus aurantium [56]
Coleus forskohlii [571
Zingiber aromaticurn [58]
Plantago majer [59]
Moringa oleifera [60]
Oleaceae familia (e.q. Jasminum sambac) [61]
Ipomoea fistulosa [62]
Clitoria Ternatea [63]
Moringa oleifera [64]
Cassia alata [65]

Brassica nigra [66]
Filipendula ulmaria [67]
Thevetia peruviana [68]

Antiviral drug (positive control)

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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§2) Hindawi Six group of comparison:

1. adults (severe COV+) vs healthy controls
oy iy 2. adults vaccinated with BCG vs BCG naive/unvaccinated :
Differentially Expressed Genes Study Shown Potential for BCG 3. PBMC of BCG vaccinated infants stimulated with BCG

Stimulation in Reducing the Severity of COVID-19

vs healthy control
ot Putr Prstrnn 0 Ao Tet ;55 Dimas R Nooe? 4. PBMC of BCG vaccinated infants stimulated with PPD
e Wi St K vs healthy control E
5. adults vaccinated with BCG stimulated with BCG vs "
unstimulated

The COVID-19 gene expression data set 6. adults BCG naive stimulated with BCG vs unstimulated
(GSE164805) was selected from the GEO

database (https:// Differently expressed genes in each data
www.ncbi.nIm.nih.gov/geo/) based on the set were identified using the online tools of GEO2R (https://
GPL26963 platform (Agilent-085982 www.ncbi.nim.nih.gov/geo/geo2r/) provided by the NCBI
Arraystar human IncRNA V5 microarray).

GSE164805 consisted of 15 peripheral DEGs - STRING application version 11.0 (https://string-db.
blood mononuclear cells (PBMCs) from org/cgi/input.pl)

patients with severe symptoms
IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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.

TasLE 1: Gene expression in PBMCs severe COVID-19 patients with PBMCs subject to BCG stimulation of PBMCs. Data that experienced
upregulation were marked with green, downregulation with red, and not signiﬁcant were marked with white lines.

Gene.symbol (1) padj <0.05 (2) padj <0.05 (3) padj <0.05 (4) padj <0.05 (5) padj <0.05 (6) padj <0.05

BIRC3
CCL3
CCL3L1
CCL4
CSF2
CSE3
CXCL1
CXCL2
CXCLS8
IL1B
LTA
LIR
LTBR
NFKBIA
OSM
TNF

Not significant Not significant

Not significant Not significant

Not significant Not significant
Not significant

Not significant Not significant

TI R ALY

Not significant Not significant

Not significant

DOWN®
Not significant

PIREEEEd D DD aaad
PN IS DD B0

t*
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; \ C . 8 sone
-y (&) = No. Term ‘ 7&‘“‘7‘;"@21‘3'“}7 Genes ]
I . I | Lung fibrosis WP3624 A13E-12 CSF2IL1B;CCL4,CCL3
|/ 2 - 4 = +
/ \
/ § | S C e e
- ol % . 6,88E-10
1/ : 3 Selective expression of chemokine receptors CLA:CCL3
= o - during T-cell polarizatio WP4494 6,90E-10 g

4 | Toll-like Receptor Signaling Pathway WP75 IL1B;CCL4CCL3

2.42E-09

5 COVID-19 adverse outcome pathway WP4891 = 1L1B;(C
Fiuke 1: PPL analysis of severe COVID. 19 patients (Grougp 1) comipa of groups with sing " [0 ~ o . o i 7,21E-09]
Pyt oai e pfed oxlag the highen contale ° Regulation of toll-like receptor signaling pathway SRR
K WPI49 . l mpor] MIBCCLACCLY
7 | Cytokinesand Inflammatory Response WP530 | 2,72E.06| CSE2;IL1B
Oligodendrocyte specification and differentiation 2
8 | leading to myelin components for CNS WP4304 HBME
s i, il gl 6,25E-06|
Photodynmic therapy-induced NF-KB survival S OR
) -~ F2IL
? signaling WP3617 ‘ L13E-04 CFILIB
miRNAs involvement in the immune response in 4 5
0 . CCL4;CCL3
! sepsis WP4329 ‘ 1,43E-04 4
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Digitalisasi Kesehatan dari Awal Kehidupan | S

Notifikasi han L
X Pe bat Kemudahan Layanan
Konsultasi kesehatan ng o Keschatan Mendesak

Perkembangan Bayi Mental Remaja Pra-Lansia

Kadungan

©

Pro-Lansia

= &
& -~

=y
o

g

Suplemen Keschatan K Itasi Kesehatan
Kesehatan Kesehatan Anak uite ool = Lansic
Kandungan Biaya Layanan
Kesehaton
| Remaja Dewasa &

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR



Situasi dan Tantangan Kesehatan di Indonesia

Jutaan Data &

Kebijakan belum berbasis pada data dan

pelayanan yang kurang efisien

270 Juta penduduk
Indonesia memiliki catatan
rekam medis baik secara
digital atau masih dalam
bentuk kertas

Jutaan klaim diterbitkan
berbasis informasi
individu terkait pelayanan
kesehatan masyarakat

Jutaan resep diterbitkan
berbasis informasi individu
baik dalam digital atau
masih dalam bentuk kertas

w
i

400+

Ratusan aplikasi yang
mengelola data berbasis
informasi individu

Ribuan penyedia layanan
kesehatan mengelola data
kesehatan berbasis individu

Aplikasi Pemerintah Sektor

Kesehatan terpetakan dan
masih banyak lainnya di
tingkat pusat dan daerah

Pertemuan limiah Khusus

Perhimpunan Dokter Paru Indonesia (PIK PDP12022)
in Conjunction With
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Kendala

Rasio tenaga kesehatan dan tempat tidur
rumah sakit dengan jumlah penduduk

Y

Indonesia
0,38 dokter
per 1000 populasi

o Indonesia
L- 1,2 tempat tidur Rumah Sakit
per 1000 populasi

Sumber : Riset Kementerian Kesehatan 2020

' KEMENTERIAN
KESEHATAN

REPUBLIK
‘ INDONESIA

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Sekarang waktunya melakukan
Transformasi Kesehatan

Krisis merupakan waktu yang tepat untuk melakukan perubahan

Pandemi menyadarkan Sistem kesehatan
pentingnya Resiliensi Indonesia siap untuk
Sektor Kesehatan Bertransformasi
* Pandemi menunjukkan « Teknologi digital tersedia luas dan .
permasalahan sistemik yang publik lebih terbuka akan
harus diperbaiki perubahan
Peningkatan kapasitas dan + Pandemi mendorong percepatan
resiliensi sistem kesehatan perlu implementasi transformasi digital ’
dilakukan kesehatan untuk segera dilakukan

Pertemuan limiah Khusus
Perhimpunan Dokter Paru Indonesia (PIK PDP12022) @
in Conjunction With
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The 2 Indonesian Chronic Lung Disease Intemational Mesting (ICLIME)

Perlu adanya
Kolaborasi Menuju
Indonesia Sehat

Menuju Indonesia Sehat tidak dapat
ditangani sendiri oleh Kemenkes
sehingga perlu kerjasama dengan
seluruh pelaku industri kesehatan

Kemenkes harus membangun platform
untuk menghubungkan berbagai
data dan sistem di ekosistem
kesehatan dalam satu kesatuan

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Kegiatan Prioritas Teknologi Transformasi Teknologi Kesehatan

A. Integrasi dan Pengembangan
Sistem Data Kesehatan

B. Integrasi dan Pengembangan
Sistem Aplikasi Pelayanan Kesehatan

Implementasi
Sistemn kesehatan
Nasional Berbasis

Individu (Single
Identity Health
Record)

Integrasi Layanan
Sistem Elektronik
Antar Instansi
Kesehatan,
Pemerintah, dan
Industri Kesehatan

Pembangunan
Ekosistem Sistem
Big Data Berbasis

Analisa
Kecerdasan
Buatan (Al) Pada
Pemerintah Pusat
dan Daerah

l Digitalisasi dan
Integrasi Sistem
Informasi Layanan
Kesehatan
(Puskesmas,
Klinik, RS, Lab,
I dan Apotek)

Integrasi Proses
Bisnis dan
Peningkatan
Kapasitas SDM
Terkait
Kemampuan
Health
Informatics

Ketersediaan
Helpdesk dan
Sistem Customer
Management
Aplikasi Kesehatan

C. Pengembangan Ekosistem
Teknologi Kesehatan

Perluasan
Implementasi
Teiemedicine

dari
Fasilitas
Kesehatan ke
Masyarakat

Regulasi dan
Implementasi
Regulatory
Sanbox Dengan
Prioritas Produk
berbasis
Teknologi
Kesehatan 4.0

2,

7

Integrasi riset
pengembangan
produk
biotechnology
dengan
penyedia
pelayanan
kesehatan

OUTCOME

OUTCOME

Meningkatkan mutu kebijakan
kesehatan berbasis Data yang akurat,
mutakhir, dan lengkap.

OUTCOME

Efisiensi Pelayanan Kesehatan pada
tingkat Puskesmas, Klinik, Rumah
Sakit, Lab, dan Apotek.

Terciptanya kolaborasi dan
ekosistem inovasi digital
kesehatan antara Pemerintah,
Industri, dan Masyarakat

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Kegiatan Prioritas

Integrasi dan
Pengembangan
Sistem Data
Kesehatan

Integrasi dan
Pengembangan
Sistem Aplikasi
Kesehatan

Pengembangan
Ekosistem
Teknologi
Kesehatan

Desain arsitektur tata
kelola satu data
kesehatan berbasis
individu (integroted
EHR)

Desain arsitektur
platform,
interoperabilitas
sistem kesehatan,
keamanan, dan
infrastruktur

Asesmen ekosistem
dan uji coba
regulatory sandbox
inovasi teknologi
kesehatan

Pengembangan
sistem big data
berbasis integrated
electronic health
record

Pengembangan
platform sistem
fasyankes terintegrasi

Perluasan
telemedicine dan
implementasi
Regulatory Sandbox
terkhusus inovasi
Biotechnology
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Implementasi sistem
analisis kesehatan
berbasis Al

Implementasi
platform sistem
fasyankes terintegrasi

Perluasan cakupan
sistem big data

Perluasan cakupan
sistem informasi
fasyankes terintegrasi

Perluasan perizinan
dan implementasi
inovasi dan teknologi
kesehatan terkhusus
inovasi Biotechnology

Integrasi produk
inovasi teknologi
kesehatan Indonesia
dengan market global

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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ALODOKTER

Good

PMK 18/2022
Sistem Informasi

PMK 24/2022
Kesehatan

Rekam Medis

.
e o

PRI

Vyof IT Uamsformat\om of digital healthcare;
due to the demand of digital healthcare
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OUR POTENTIAL

Right now, we have twelve universities with pulmonology study
orogram established across the nation, which expected to initiate a
collaborative education and research with other disclipinaries

IRANDI PUTRA PRATOMO, m.D., PH.D., FAPSR
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SATREPS

HE R BN TR FER BI04

BILL#MELINDA
(GATES foundation

There are many internal and external grant funding e E b s ol

schemes available from government and private bodies, Ly 5 A s s :
nationally or internationally 2 P S . 2_'"

lRANDI PUTRA PRATOMO M D3t *PH. D., FAPSR
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Aspek
Manusia

(SDM)

Aspek Teknis

Aspek Tata
Kelola

Tantangan
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VWhat do W e neecﬁ

Data engineers, data scientists
Training of experts

Academic willingness
Covernment willingness
Community engagement
Industrial involvement
Well-prepared database
(infrastructure, security,
monitoring, evaluation, etc.)

N0 UGN

8. Regulations (incl. medicolegal and

ethical responsibilities)
9. HRrecruitment
10. Funding bodies

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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1))
Aspek Manusia Aspek Teknis Aspek Tata Kelola B202

Pergn: Pengguna Utama
n9g (Infra- Pemerin-

bang
Teknologi h
Teknologi | oeoRd | P | ko) " tah

Regulasi yang secara komprehensif e > v . v .
mengatur tentang tata kelola data*

Penunjang Non

Arah Kebijakan Pemerin-

* o'
* o 4

........
...........
NS >

Peninjauan kembali regulasi terkait data

‘f v f ...........
dan sistem elektronik**
Pemerataan akses internet v
Perlindungan terhadap infrastruktur Wy W h d J[ S h ou ‘ d
| | | | oulmonologist do?
Jaminan terhadap keamanan siber dan v D ~
fncrnaci 1. Training of oerts
Pemerataan edukasi digita v v \ 2. Commu ﬂit}/ engagement
Peningkatan/pelembagaan 3 Academic strengthenin g
pelatinan/kurikulum/workshop terkait v v || Istrig ‘ TaiVle ‘\ ‘ement

. AD L p VUIVE £

keahlian pemrosesan dan analisis data T B B
' ' Professional regulations (incl.
Peningkatan kerjasama dengan J 7 i )
universitas dan institusi pendidikan | _ _ j _ medicolegal and ethical
Fernoaatan pdl e O TR T .'IL-'IJIJ v
Services
Pembuatan panduan untuk
penggunaan kecerdasan buatan, v

terutama yang terkait dengan
keselamatan publik

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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' Kerangka Kompetensi Abad 21

| Sumber: 21st Century Skills, Education, Competitiveness. Partnership for 21st Century, 2008

Kehidupan dan Karir

*» Fleksibel dan adaptif

+ Berinisiatif dan mandiri

» Keterampilan sosial dan budaya
¢ Produktif dan akuntabel

» Kepemimpinan&tanggung jawab

Kerangka ini menunjukkan
bahwa berpengetahuan
[melalui core subjects] saja
tidak cukup, harus dilengkapi:
-Berkemampuan kreatif - kritis
-Berkarakter kuat
[bertanggung jawab, sosial,
toleran, produktif, adaptif,...]
Disamping itu didukung dengan
kemampuan memanfaatkan
informasi dan berkomunikasi

Informasi, Media and
Teknologi

» Melek informasi

* Melek Media

¢ Melek TIK

Pembelajaran dan Inovasi

» Kreatif dan inovasi

» Berfikir kritis menyelesaikan masalah
* Komunikasi dan kolaborasi

Partnership: Perusahaan, Asosiasi Pendidikan, Yayasan,...
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How should w

N

/e preparer
Integrated curriculum: . T,
technological preparedness,
digital medicolegal and ethics,
marketing & business in
lecturers and students
|.T.-based community services
Academic strengthening
between pulmonology study
centers

Collaborative academic
strengthening between other
disciples

Collaborative industrial
engagement
Professional engag
governing bodies a
sectors
Fundraising

ement with
nd private

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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PROPOSED ROADMAP FOR BIG DATA

.

AND Al TN P U L MONARY RESEARCH

Choosing the e HE g )
right problems N
« clinical relevance? :
* appropriate data?
* collaborators?

« definition of success? Lt

Table 1] Interdisciplinary teams may consist of stakeholders
from different categories

Developing a useful solution

 data provenance?
e ground truth?

Stakeholder categories Examples

Considering the ethical implications
« ethicist engagement?
* bias correction?

Rigorous evaluation
and thoughtful
reporting

* model use?

» sensical predictions? g o : ,
e il redilesrnt ﬂ"nﬂﬂ Deploying responsibly

Knowledge experts e Clinical experts
¢ ML researchers
e Health information and technology experts
e Implementation experts

B P J * prospective performance?
' » clinical trial?
* safety monitoring?

Decision-makers e Hospital administrators
e nstitutional leadership
e Regulatory agencies
¢ State and federal government

Making it to market

» medical device? (7)
* model updates? ¢

Users e Nurses

e Physicians

e Laboratory technicians

e Patients

e Friends and family (framily)

Fig. 1| A roadmap for deploying effective ML systems in health care.
By following these steps and engaging relevant stakeholders early in the
process, many issues stemming from the complexity of adopting ML in

practice can be successfully avoided.

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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PROPOSED ROADMAP FOR BIG DATA
AND Al IN PULMONARY RESEARCH

@laleleligle

2022

2023

e Pilot projects: COPD,
COVID-19, ILD

e Development of
infrastructures: pulmo.id

e Collaboration w/ other
disciplinaries

e Active engagements w/

stockholders: DTO MOH,

private sectors,

communities

e Soft-launching
/prototyping of current
pilot projects

e Soft-launching of
pulmo.id

e |[dentification of potential
collaborators

e |dentification of HR
potentials

e |dentification of other
“niche” projects

e Academic writing

e Active exploration of
grant/fund opportunities

e Active engagements

e fraining of experts

/s.com/berita/175645/fkui-miliki-big-d

e Curriculum adjustment
to meet the digital health
transformation demands

e |[dentification of other
potential theme for
project

e Academic writing
e Crant/fund portunities
e Active engagements

e [raining of experts

[

ata-center-imeri-idealab-kelola

e [nitialization of next
project

e Curriculum
implementation in study

grams

te industrialization

e Academic writing

e Grant/fund opportunities

e Active enc ments

e [raining of experts

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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TEKNOLOGI KEMANDIRIAN
BAHAN BAKU OBAT

TEKNOLOGI ALAT KESEHATAN
DAN DIAGNOSTIK

TEKNOLOGI PRODUK
BIOFARMASETIKA

(Edisi 28 Pebruari 2017)

Penguasaan produksi Pengembangan in vivo Pengembangan
vaksin utama (hepatitis, diagnostic (VD) untuk fitofarmaka berbasis
dengue) deteksi penyakit infeksi sumber daya lokal

_

Bahan baku obat kimia

Saintifikasi jamu &

Penguasaan produk
herbal, teknologi produksi

biosimilar dan produk

Pengembangan alat

St elektromedik pigmen alami

RISTEKDIKTI Gambar 4.4: Tema dan topik untuk fokus riset Kesehatan - Obat

KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI
2017

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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Tingkat it | [
No.42 tahun 2016 .
Tentang
Pengukuran dan
Penetapan TKT

Demonstrasi prototipe sistem T | e
dalam lingkungan sebenarnya ) PROTECTED YIW fie colud—the b

9 Tingkat ' 7
€ : Bidang Teknologi: A lcioEran i

TIK
HANKAM
ENERGI
Transportasi
Perkiraan TKT (TKT Quick)
Pa ngan " Lberitanda (& pada pihan dibawah i \ang sesua ]
Kesehatan dan Obat E :
Bahan Baku dan Matef:
Sosial humaniora ;!
Maritim
10 Kebencanaan

Kesiapterapan gt

Teknologi ,

Riset Pengembangan

T —

Demonstrasi model atau

d e nga n m aSi ng- prototipe sistem/ subsistem
dalam suatu lingkungan yang

masing tingkat relevan

egeg. e 5 '
memi I I kl Validasi komponen/subsistem

dalam suatu lingkungan yang

indikator Faimisn

4

mas i ng' ma Si n g Validasi komponen/ subsistem

dalam lingkungan laboratorium

=
3
o
]
3
-
8
-4

! nghungen (sclkeal) secenamyn
i dalam susty inghungan yang reevan

UKUR CEPAT
{ TKT QUICK )

3

Pembuktian konsep fungsi . _— -

Fspmsyoattin ) Indikator (dapat dilihat di
secara analitis dan eksperimental http://risbang.ristekdikti.go.id)
2 - Umum dan Ha rd Engi neering ¥ atsu % terpenuhinya b [EETETRNE (S8 [ beri tanda cross { X ) pada kolom yang sesuai |

Formulasi konsep dan/ atau 8, Li % * =
aplikasi formulasi. * Software S i dn nujum dese . gi?lﬂ";‘;‘.';;‘fm;;nmr
Pertanian/ Perikanan/ Peternakan [T :

Kesehatan dan Obat=>vaksin/ hayati, Alkes

Sosial Humaniora dan pendidikan, seni T SN oz s

CONDU A WN R

1
Prinsip dasar dari teknologi
diteliti dan dilaporkan.

&~ Riset Dasar

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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FKUI miliki big data center Imeri- &3 DRI — R —
Idealab kelola mahadata e 4
kesehatan https://bdc-imeri-idealab.ui.ac.id/

N AN
o (%) Z N
OB=

‘.
*ad

.
.
me Aol

® = - Big

m » Data Datasets Organizations About Us § K
e UMG / r Center

Imeri diharapkan dapat memfasilitasi peneliti dengan suatu ~ WERl Idealab

platform yang dapat mengolah mahadata biologis, klinis, sosial,
maupun lingkungan, untuk mengembangkan suatu pelayanan
kesehatan baru agar memberikan manfaat bagi pelayanan

kesehatan untuk ma

Big
y 8.7 _ : ) 1 s " ®m Data
Depok (ANTARA) - Indonesian Medical Education and Research Institute (Imeri) Fakultas r Center Search
Kedokteran Universitas Indonesia (FKUI) bersama venture builder UMG |dealab mewujudkan Big AR |geaLat

data Center Imeri-ldealab, layanan terintegrasi dalam pengelolaan mahadata di bidang
kesehatan

Topics
Direktur Imeri Prof. dr. Badriul Hegar, Ph.D., SpA(K). dalam keterangan tertulisnya, Kamis
mengatakan bahwa Imeri memiliki visi untuk mengembangkan penelitian di bidang Medical
Education dan Medical Science terutama melibatkan big data kesehatan.

Imeri diharapkan dapat memfasilitasi peneliti dengan suatu platform yang dapat mengolzh
mahadata biologis, klinis, sosial, maupun lingkungan, untuk mengembangkan suatu pelayanan

Drug Development {uman Cancer Human Benetic Human Nutrition

kesehatan baru agar memberikan manfaat bagi pelayanan kesehatan untuk masyarakat

Indonesia,” ujarnya

A a

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR
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20 Necessary Requirements of a Perfect Laptop
for Data Science and Machine Learning Tasks

If you're learnin ta Science and Machine Learning, you definitely need a

se you need to write and run your own code hands

laptop. This is bec

hen you also consider portability, the laptop is the best

Processor requirements:

Always consider
buying newer-
generation processors

(2) Always consider

buying a laptop with a
higher number of CPU
cores and threads

The higher the base
frequency, the faster
YOUr Processor.

(4) The higher the cache

memory, the faster
your computer.
Recommended
nemory type is DDR-4,
the size is8 GB and the
speed is 3200 MHz.

RAM requirements:

8 GB of RAM will not
be enough and 12 GB
and 16 GB are perfect
options.

(2) Recommended speed

Is 2666 MHz. Do not go
below this
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Storage requirements:

IT your laptop
motherboard supports
for NVMe SSDs, you
can consider
upgrading

(2) The ideal size is 512 CGB.

Do not go below this.

GPU requirements:

NVIDIA GPU if you're
planning to do deep
learning tasks. A GTX
1650 or higher GPU is
recommended.

(2) At leasta 4 GB GPU is

ed

recomrmenc

ia (PIK PDP12022) @ \;/ (2 ¢

The 2" Indonesian Chronic Lung Diseass Intemational Meeting (ICLIME)

. -

Others:

Brand reliability, )
durability, after-sales *’1!
and technical support,
upgradability
Windows 10 is
recommended. It is
user-friendly. If you
want, other operating
systems such as Linux
can be easily run
virtually within the
Windows OS.

IRANDI PUTRA PRATOMO, M.D., PH.D., FAPSR

https://s.id/dokterparu @@@@
BY NG SA

@dokterparu



Adapt or perish, now as ever, is nature's
inexorable imperative.

(H. G. Wells)
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