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POINTS

• Changing Landscape
• Innovations in Precision Medicine
• Indonesia Challenge
• Strategizing the Hospitals



UNDERSTANDING LANDSCAPES



Among 204 countries and territories, the relative change of incident (A), death (B) and DALYs (C) 
cases of early-onset cancers from 1990 to 2019, and ASIR (D), ASDR (E), age-standardised 

DALYs rate (F) in 2019. 
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Late Stage 
Diagnosis

Incidence	and	Mortality



THE	FACTS
Facts 2022
Breast Ca 5 yrs 
Survival Rate

51.07 % 91%

Average Initial 
Stage Diagnose 
of Breast Cancer

2-3 1-2

Opportunity Loss Up 
to 45%

BMJ, 
2022



PRECISION MEDICINE

Diagnostic:
Morphological à Cell à Atomic  

PET/CT/MR Scan
Familial à Genomic

Next Genome Sequencing

Therapy:
Targeted Chemotherapy

ImmunoTherapy
Targeted Radiotherapy

Radioligand Therapy













Lutathera for Neuroendocrine Tumors
Lutathera is a peptide receptor radioligand/radionuclide therapy (approved by the FDA in 2018) specifically for patients with gastroenteropancreatic neuroendocrine tumors (GEP-NETs) that have somatostatin hormone receptors (SSTR). The radioisotope 
is Lu-177 and the ligand is a SSTR on the surface of tumor cells.

Skeletal formula of Lu-177

Lu-177 is produced by bombarding the stable isotope Yb-176 (which is found in monazite sand as well as the ores euxenite and xenotime) with neutrons. Yb-176 turns into Yb-177 which is unstable and has a half life of 1.9 hours so it quickly decays into 
the medical isotope Lu-177.[37]For mass production, it is better to produce Yb-176 through fission reactors. This is the indirect production method and requires elaborate radiochemical separation, purification, and results in large amounts of radioactive 
waste. The direct method of producing Lu-177 is by performing neutron irradiation on Lu-176 to Lu-177. This is an inexpensive and effective method to produce Lu-177.[38] In the United States, the main place that Lu-177 is produced is the University of 
Missouri Research Reactor.

https://en.wikipedia.org/wiki/Lutathera
https://en.wikipedia.org/wiki/File:Lutetium_(177Lu)_oxodotreotide.svg
https://en.wikipedia.org/wiki/Radioligand
https://en.wikipedia.org/wiki/Radioligand


Pluvicto and Xofigo for Prostate Cancer
Pluvicto also uses Lu-177 as the radioisotope (which is a beta emitter that decays to Hf-177) but its ligand is a prostate-specific membrane antigen (PSMA) targeted ligand as this 
radioligand therapy addresses metastatic prostate cancer.[42] It was FDA approved in 2022. The difference between Lutathera and Pluvicto is shown in the chemical linkages in the 
images above. The production, transportation, and storage is the same as Lutathera. The therapy is administered intravenously through gravity, syringe, or a Peristaltic Infusion 
Pump.[43] The major warnings include renal toxicity, infertility in males, and embryo/fetal harm. General side effects of this radioligand therapy include fatigue, nausea, dry mouth, 
anemia, decreased appetite, and constipation. Regular blood tests and imaging post-therapy are needed to see if the radioligand therapy is working and its side effects.

Chemical structure of Pluvicto

The benefits of Pluvicto include delaying tumor growth, extending life by about 20 months,[44]and destroying tumor cells by damaging the DNA inside those cells.
Xofigo, a radioligand therapy that was FDA approved in 2013, uses Radium-223 dichloride as the radioisotope, but its ligand varies from Pluvicto. Pluvicto only attacks cancer cells 
expressing PSMA, but Xofigo attacks all bone metastases. Qualified patients are 30% less likely

https://en.wikipedia.org/wiki/Radioligand
https://en.wikipedia.org/wiki/Radioligand
https://en.wikipedia.org/wiki/File:Vipivotide_tetraxetan_-_PSMA-617.svg
https://en.wikipedia.org/wiki/Radioligand




PET	CT	SCAN	OUTLOOK

Grandview Research 
2021

6 Scan/ 1000 Pop
4.500 average/day
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RADIOPHARMACEUTICALS	AND	THERANOSTICS
-	FASTEST	GROWING	MAINSTREAM	CANCER	CARE	SOLUTION

Global evolution of radiopharmaceutical market



THE FACTS

Parameter Indonesia Australia
Procedures Price (AUD) 1.300-2.300 900-1.100
Downtime 20% <10%
Investment Cost PET Scan 
(AUD)

+/- 10.000.000 3.500.000

Average Volume/ Day +/- 2-6 +/- 10-20



CHALLENGES

•PET/CT Scan Services treated as Private Goods 
for Diagnostic
•Complexity in preparing Radioisotops
• Lack of expert
•Readiness of Clinician



IMPACT

• Quality and Innovation for cancer care 
are low.

• Late Staging initial Diagnostic à Cost of 
Healthcare dominantly for 
Complication Treatment

• Mortality High
• Capital outflow



STRATEGIZING

• Build Precision Med 
Ecosystem
• Screening, Diagnostic, 

Monitoring Therapy
•Outsourced Radioisotops 

Supplies



It is Harder to Heal rather 
than to Kill

J. Robert Oppenheimer


