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Theranostic diagnosis and therapy

FOUNDATION

Theranostics: one target, two jobs
Diagnosis and therapy with radioisotopes on the same specific molecule

Tunku Laksamana Johor Cancer Centre

Same molecule, different 
isotope

•  γ emission: diagnosis

•  α / β emission: therapy

•  Targets: NIS, SSTR, PSMA, 
NET
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Management-change rates across PET studies

EVIDENCE

The evidence in one slide
Management-change rates across four landmark studies — not a meta-analysis

CLINICAL IMPACT

Across major studies, PET frequently changes intended management.

Hillner JNM 2008 · Hofman Lancet 2020 · Sonni JNM 2020 · Skoura JNM 2016
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PART I  ·  AVAILABLE NOW

FDG PET/CT — for GPs

How to read the pictures. When they change the plan. What is bookable today.
Available now at TLJCC (uMI Panvivo).
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PART I  ·  TRACER LOOK

One patient, two tracers: FDG vs Ga-68 DOTANOC
De-identified teaching case · one patient, serial scans · rotating 360° MIPs, synced angle

F-18 FDG

2018-10-19 · SUV 0–7

Ga-68 DOTANOC

2019-03-06 · SUV 0–20

FDG

Glucose use: brain bright, bladder collects 
tracer.

Ga-68 DOTANOC

SSTR map (not PSMA): brain cold; liver, 
spleen, kidneys.

Same patient

Two dates, synced rotation: compare where 
the uptake sits.

SUV windows differ — compare 
distribution, not intensity.

► Rotating 360° video FDG bookable at TLJCC DOTA PET planned at TLJCC — not bookable yet
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PART I  ·  TRACER LOOK

Serial scans over time: one patient, 2016–2019
De-identified teaching case · one patient, serial scans · FDG and SSTR (Ga-68 DOTATATE / DOTANOC)

F-18 FDG
2016-11-29 · SUV 0–7

Ga-68 DOTATATE
2017-03-21 · SUV 0–60

Ga-68 DOTANOC
2018-02-07 · SUV 0–35

F-18 FDG
2018-10-19 · SUV 0–7

Ga-68 DOTANOC
2019-03-06 · SUV 0–20

SUV windows differ — compare distribution, not intensity.

► Rotating 360° video FDG bookable at TLJCC DOTA PET planned at TLJCC — not bookable yet
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FDG PET in suspected breast cancer recurrence

PART I  ·  NEW EVIDENCE (FDG)

Breast: PET changes the plan when you suspect recurrence
Chang et al · suspected recurrence vs asymptomatic surveillance · P < 0.001

VERIFIED

140 post-therapy FDG PET/CT scans

Plan changed: 49.3% vs 10.1%

Recurrence proven: 56.3% vs 13%

Overall change 30% (42/140)

Suspicion ≠ routine surveillance

FDG bookable at TLJCC

Chang HT et al, PLoS ONE 2014;9:e115127 · doi:10.1371/journal.pone.0115127 (CC BY 4.0, open access) · chart redrawn from published numbers
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Management change after fourth and subsequent FDG PET

PART I  ·  NEW EVIDENCE (FDG)

Fourth PET and beyond — only with a clinical question
Taghipour et al · fourth and subsequent post-therapy FDG PET/CT

VERIFIED

92 women · 426 fourth+ PET/CT scans

With suspicion: 27.7% plan change

Without suspicion: 6.7% plan change

Authors: avoid 4th+ without context

Guidelines: no routine asymptomatic PET

FDG bookable at TLJCC

Taghipour M et al, Nucl Med Commun 2016;37:602–608 · doi:10.1097/MNM.0000000000000491 (PMC open) · also Lee 2023: 3.6% of 2121 routine scans changed management
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PART II  ·  PLANNED AT TLJCC

PSMA PET/CT

What GPs need to know about molecular staging in prostate cancer.
Not yet bookable at TLJCC — we teach the evidence and help you refer.
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proPSMA imaging accuracy comparison

PART II  ·  proPSMA

Accuracy that sticks: 92% vs 65%
Hofman MS et al. Lancet 2020 — high-risk prostate cancer, Ga-68 PSMA-11

PRACTICE-CHANGING

PSMA PET/CT accuracy 92% versus 65% for conventional imaging.

Hofman MS et al. Lancet. 2020;395:1208–1216. PMID 32209449.  ·  Planned at TLJCC
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proPSMA first-line management change

PART II  ·  proPSMA

Better imaging changed the plan (28% vs 15%)
First-line management change: 28% vs 15%

MANAGEMENT

28% management change after PSMA vs 15% after conventional imaging.

Hofman MS et al. Lancet 2020 · proPSMA  ·  Planned tracer at TLJCC
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PSMA stage migration and intended plan changes

PART II  ·  NEW EVIDENCE (PSMA PLANNED)

Stage migration: PSMA PET finds more oligometastases
Retrospective, multicentre · PSMA PET vs CT + bone scan within 4 months

VERIFIED

255 men, intermediate- to high-risk

Oligometastatic: 11.4% vs 6.7%

Plan changed: 36.5% (major 18.5%)

Intended plans only; no follow-up

Stage migration ≠ survival benefit

PSMA PET planned at TLJCC

Mattana F et al, Eur J Nucl Med Mol Imaging 2026 · doi:10.1007/s00259-026-08166-w (© Springer Nature, not open access) · chart redrawn from published numbers
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PART II  ·  NEW EVIDENCE (PSMA PLANNED)

PSMA PET sees more — MRI confirms
50 men, high-risk; two PSMA tracers vs whole-mount pathology · PSMA PET planned at TLJCC

Gossili et al, Eur J Nucl Med Mol Imaging 2026, Fig 2 (CC BY 4.0) · published figure, not a TLJCC patient

PET: more sensitive MRI: more specific All three miss most extraprostatic extension

Tunku Laksamana Johor Cancer Centre

PLANNED AT TLJCC

PSMA PET is not yet bookable here. We help you read outside reports and refer when your patient needs it now.
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PART II  ·  DISCUSSION

When PET and MRI disagree, what changes your plan?

PAUSE & LOOK

PSMA PET: hot left apex lesion. MRI: clean in that region. Surgery is planned.

A. Go with the MRI — it is more specific, ignore the PET-only spot

B. Go with the PET — it is more sensitive, ignore the MRI

C. MDT: weigh both — nerve-sparing, RT boost, targeted biopsy?

WHAT THE GP SHOULD REMEMBER

PET finds more, MRI confirms — neither sees capsule breach well. Discordance = MDT.
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PSMA PET and MRI sextant detection

PART II  ·  NEW EVIDENCE (PSMA PLANNED)

PET vs MRI inside the prostate — the numbers
Per-sextant detection of clinically significant cancer · mixed-model estimates

OUTSIDE THE CAPSULE

Extraprostatic extension sensitivity: 12% (PSMA-1007) · 23% (PSMA-11) · 9% (MRI). No significant difference between the two PET tracers.

Gossili F et al. Eur J Nucl Med Mol Imaging 2026 · doi:10.1007/s00259-026-08191-9 · MRI arm exploratory · PSMA PET planned at TLJCC
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PSMA PET detection by PSA

PART II  ·  BCR

PSMA PET/CT: diagnostic sensitivity
Eiber et al, JNM 2015  ·  248 patients

Detection rises with PSA

•  ≥2 ng/mL: 96.77%

•  1–<2 ng/mL: 93.06%

•  0.2–<0.5 ng/mL: 57.89%
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PSMA PET positivity by PSA group

PART II  ·  BCR

Positive PSMA PET/CT: PSA cut-off value?
Afshar-Oromieh et al, EJNMMI 2015  ·  319 patients

Positive scans at every PSA 
level shown

•  PSA ≤0.2: 8 of 17 positive 
(47.1%)

•  PSA >20: 59 of 59 (100%)
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PSMA PET positivity by Gleason score

PART II  ·  BCR

Positive PSMA PET/CT: correlation with Gleason score?
Afshar-Oromieh et al, EJNMMI 2015  ·  319 patients

Positivity by Gleason score

•  GSC 9: 62 of 67 positive 
(92.5%)

•  GSC 10: 4 of 4 (100%)

•  GSC 7: 107 of 134 (79.9%)
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PART III  ·  PLANNED AT TLJCC

SSTR imaging & NET

For GPs: the scan becomes a biomarker — and sometimes a gateway to treatment.
DOTA PET not yet bookable at TLJCC.
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PART IV

Theranostics — see what we treat

Plain English: find the target on a scan, then deliver radiation to that target.
Lu-177 therapies planned at TLJCC — not current.
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PART IV  ·  PRINCIPLE

The theranostic principle

WE SEE WHAT WE TREAT  ·  WE TREAT WHAT WE SEE

Diagnostic ligand identifies a molecular target.
A therapeutic radionuclide is paired with the same
or a closely related targeting molecule.

For GPs: the scan is how we choose who gets radioligand therapy — not a test done in another building and ignored.
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PART IV  ·  Lu-177 PSMA (PLANNED)

How PSMA radioligand therapy works
Animation from the 2023 PSMA talk · click the video to play (has sound)

Mechanism animation re-used from Dr Zool Hilmi's PSMA 2023 deck — original source/credit to be confirmed

ON SCREEN

PSMA on the cancer-cell 
membrane

High-affinity ligand carries 
lutetium

Cancer cells targeted; normal 
cells spared

PSMA PET & Lu-177 PSMA planned at 
TLJCC — not bookable yet
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THANK YOU

“The value of the scan
is the decision it changes.”

FDG PET/CT and low-dose I-131 are on today.
PSMA PET, DOTA PET and Lu-177 therapies are planned.
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