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POSITIONS
● Social Services Coordinator, Faculty 

of Medicine, Universitas Indonesia

● Lecturer, Faculty of Medicine, 
Universitas Indonesia

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

● Researcher, Indonesian Medical 
Education and Research Institute, 
Faculty of Medicine, Universitas 
Indonesia

● Surveyor, Damar Husada Paripurna
Institute for National Hospital 
Accreditation

● Committee and Assembly 
Members in IMA (IDI), ISR (PDPI), 
APSR

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)

RESEARCH TOPICS

Pulmonology, COVID-19, medical 
bioinformatics, genomics, pulmonary 
infectious disease, pulmonary 
diagnostics, bronchoscopy

https://orcid.org/0000-0003-0826-3967



DISCLAIMER

● Any intellectual property or copyrighted materials 
mentioned within this presentation are intended 
for educational purpose only

● There are no sources of funding or conflicts of 
interest to be declared regarding this presentation

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



WHAT WE ARE ABOUT TO DISCUSS

● Big Data and A.I. in a Nutshell
● What is Big Data and A.I. in Medicine?
● What is Big Data and A.I. in Pulmonology?
● Example for Big Data and A.I. Research
● How Much Are We Prepared?
● What Should We Prepare?
● Proposed Roadmap of Respiratory Research
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HOW DOES BIG DATA & A.I. WORK?

https://aethon.com/mobile-robots-and-industry4-0/ 
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“Dawn of an Era”

An era of an autonomous process involving an 
integration of wireless cyber networks, 
generating big amount of data

PURPOSE:

Resource efficiency and output effectiveness



HOW DOES BIG DATA & A.I. WORK?

Big Data

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

https://dx.doi.org/10.1177%2F2050312120934839 
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HOW DOES BIG DATA & A.I. WORK?

Artificial Intelligence

Technical disciplines that uses computer 
technology to research and develop the theory, 
method, technique, and application system for 
the simulation, extension, and expansion of 
human intelligence

A.I. research has demonstrated that the output-
input ratio in medicine is more promising than 
that of other fields.

https://doi.org/10.1007/s11596-021-2474-3; https://doi.org/10.1186/s12874-019-0681-4 
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Creates new productivity, innovation, and 
development in:
1. Medical diagnosis
2. Medical treatment
3. Drug and vaccine discovery and production
4. Medical management and education



WHAT IS A.I. AND BIG DATA?

https://mitsloan.mit.edu/ideas-made-to-matter/machine-learning-explained

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



HOW DOES A.I. AND BIG DATA WORK?

https://www.uc.ac.id/ict/perbedaan-supervised-learning-and-unsupervised-learning/
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HOW DOES A.I. AND BIG DATA WORK?

https://doi.org/10.3390/app9081526
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HOW DOES A.I. AND BIG DATA WORK?

https://doi.org/10.1186/s12874-019-0681-4
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WHAT IS BIG DATA & A.I. IN MEDICINE?

https://dx.doi.org/10.1177%2F2050312120934839; https://aptika.kominfo.go.id/wp-content/uploads/2018/12/Kajian-Kominfo-CIPG-compressed.pdf
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https://doi.org/10.1016/j.pupt.2016.01.002 ; https://doi.org/10.1016/j.jaci.2012.12.1564 ; 
https://doi.org/10.1016/j.trsl.2015.08.004 ; https://doi.org/10.18632/oncotarget.15647; 
https://doi.org/10.1007/978-3-319-24223-1_10 ; https://doi.org/10.1097/ppo.0b013e318292e4e3 ; 
https://doi.org/10.1513/annalsats.201508-514mg ; https://doi.org/10.3892/ijo.2012.1421 
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BIG DATA & A.I. IN PULMONARY MEDICINE?

?
• 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
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BIG DATA & A.I. IN PULMONARY MEDICINE?

Biological:
1. Non-respiratory (blood, urine, sweat, hair)
2. Respiratory (sputum, swab, lavage, biopsy, exhaled 

breath condensate, pleural specimens)
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BIG DATA & A.I. IN PULMONARY MEDICINE?

Physiological:
⚫ Static & dynamic lung function (spirometry)
⚫ Diffusion capacity
⚫ Polysomnography
⚫ VQ scan
Anatomical: radiological, etc.
Other: med record, public database, etc.



WHAT IS A.I. AND BIG DATA?

https://dx.doi.org/10.1136/bmjinnov-2020-000444
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https://doi.org/10.1186/s12906-022-03686-y
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BIG DATA & A.I. IN PULMONARY MEDICINE?



https://doi.org/10.1186/s12906-022-03686-y
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BIG DATA & A.I. IN PULMONARY MEDICINE?
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BIG DATA & A.I. IN PULMONARY MEDICINE?



https://doi.org/10.1155/2022/1490408
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BIG DATA & A.I. IN PULMONARY MEDICINE?

The COVID-19 gene expression data set 

(GSE164805) was selected from the GEO 

database (https:// 

www.ncbi.nlm.nih.gov/geo/) based on the 

GPL26963 platform (Agilent-085982 

Arraystar human lncRNA V5 microarray). 

GSE164805 consisted of 15 peripheral 

blood mononuclear cells (PBMCs) from 

patients with severe symptoms

Six group of comparison:

1. adults (severe COV+) vs healthy controls

2. adults vaccinated with BCG vs BCG naive/unvaccinated

3. PBMC of BCG vaccinated infants stimulated with BCG 

vs healthy control

4. PBMC of BCG vaccinated infants stimulated with PPD 

vs healthy control

5. adults vaccinated with BCG stimulated with BCG vs 

unstimulated

6. adults BCG naive stimulated with BCG vs unstimulated

Differently expressed genes in each data

set were identified using the online tools of GEO2R (https://

www.ncbi.nlm.nih.gov/geo/geo2r/) provided by the NCBI

DEGs → STRING application version 11.0 (https://string-db.

org/cgi/input.pl)



https://doi.org/10.1155/2022/1490408
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BIG DATA & A.I. IN PULMONARY MEDICINE?



https://doi.org/10.1155/2022/1490408
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BIG DATA & A.I. IN PULMONARY MEDICINE?



https://persi.or.id/wp-content/uploads/2021/12/Strategi-Transformasi-Digital-Kesehatan-Indonesia-2024.pptx.pdf 

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



https://persi.or.id/wp-content/uploads/2021/12/Strategi-Transformasi-Digital-Kesehatan-Indonesia-2024.pptx.pdf 
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WE NEED TO PARTICIPATE NOW
The government has mandated the acceleration of IT transformation of digital healthcare; 

and the global market has responded greatly due to the demand of digital healthcare
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PMK 18/2022
Sistem Informasi

Kesehatan
PMK 24/2022
Rekam Medis



OUR POTENTIAL
Right now, we have twelve universities with pulmonology study 

program established across the nation, which expected to initiate a 
collaborative education and research with other disclipinaries
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There are many internal and external grant funding 
schemes available from government and private bodies, 

nationally or internationally
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https://aptika.kominfo.go.id/wp-content/uploads/2018/12/Kajian-Kominfo-CIPG-compressed.pdf
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What do we need?
1. Data engineers, data scientists
2. Training of experts
3. Academic willingness
4. Government willingness
5. Community engagement
6. Industrial involvement
7. Well-prepared database 

(infrastructure, security, 
monitoring, evaluation, etc.)

8. Regulations (incl. medicolegal and 
ethical responsibilities)

9. HR recruitment
10. Funding bodies



https://aptika.kominfo.go.id/wp-content/uploads/2018/12/Kajian-Kominfo-CIPG-compressed.pdf
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What should 
pulmonologist do?
1. Training of experts
2. Community engagement
3. Academic strengthening
4. Industrial involvement
5. Professional regulations (incl. 

medicolegal and ethical 
responsibilities)

6. Funding bodies
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How should we prepare?
1. Integrated curriculum: I.T., 

technological preparedness, 
digital medicolegal and ethics, 
marketing & business in 
lecturers and students

2. I.T.-based community services
3. Academic strengthening 

between pulmonology study 
centers

4. Collaborative academic 
strengthening between other 
disciples

5. Collaborative industrial 
engagement

6. Professional engagement with 
governing bodies and private 
sectors

7. Fundraising



https://doi.org/10.1038/s41591-019-0548-6
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PROPOSED ROADMAP FOR BIG DATA
AND A.I. IN PULMONARY RESEARCH



https://megapolitan.antaranews.com/berita/175645/fkui-miliki-big-data-center-imeri-idealab-kelola-
mahadata-kesehatan 
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PROPOSED ROADMAP FOR BIG DATA
AND A.I. IN PULMONARY RESEARCH

Ongoing

●Pilot projects: COPD, 
COVID-19, ILD

●Development of 
infrastructures: pulmo.id

●Collaboration w/ other 
disciplinaries

●Active engagements w/ 
stockholders: DTO MOH, 
private sectors, 
communities

●Training of experts: ISR 
HCIT workshops, 
seminar, etc.

20232022

●Soft-launching 
/prototyping of current 
pilot projects

●Soft-launching of 
pulmo.id

● Identification of potential 
collaborators

● Identification of HR 
potentials

● Identification of other 
“niche” projects

●Academic writing
●Active exploration of 

grant/fund opportunities
●Active engagements
●Training of experts

●Curriculum adjustment 
to meet the digital health 
transformation demands

● Identification of other 
potential theme for 
project

● Initiate industrialization
●Academic writing
●Grant/fund opportunities
●Active engagements
●Training of experts

2024

● Initialization of next 
project

●Curriculum 
implementation in study 
programs

● Initiate industrialization
●Academic writing
●Grant/fund opportunities
●Active engagements
●Training of experts



https://simlitabmas.kemdikbud.go.id/ng/unduh_berkas/RENCANA%20INDUK%20RISET%20NASIONAL%20TAHUN%202017-2045%20%20-%20Edisi%2028%20Pebruari%202017.pdf 
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https://almaata.ac.id/tingkat-kesiapan-teknologi/
https://lppm.umj.ac.id/download/tekno-meter-2-5-pengukuran-tingkat-kesiapan-teknologi
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https://megapolitan.antaranews.com/berita/175645/fkui-miliki-big-data-center-imeri-idealab-kelola-
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https://bdc-imeri-idealab.ui.ac.id/ 



https://towardsdatascience.com/20-necessary-requirements-of-a-perfect-laptop-for-data-science-and-
machine-learning-tasks-7d0c59c3cb63
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Processor requirements:
(1) Always consider 

buying newer-
generation processors

(2) Always consider 
buying a laptop with a 
higher number of CPU 
cores and threads

(3) The higher the base 
frequency, the faster 
your processor. 

(4) The higher the cache 
memory, the faster 
your computer.

(5) Recommended 
memory type is DDR-4, 
the size is 8 GB and the 
speed is 3200 MHz.

RAM requirements:
(1) 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

Storage requirements:
(1) If your laptop 

motherboard supports 
for NVMe SSDs, you 
can consider 
upgrading

(2) The ideal size is 512 GB. 
Do not go below this.

GPU requirements:
(1) NVIDIA GPU if you’re 

planning to do deep 
learning tasks. A GTX 
1650 or higher GPU is 
recommended.

(2) At least a 4 GB GPU is 
recommended

Others:
(1) Brand reliability, 

durability, after-sales 
and technical support, 
upgradability

(2) 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.
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