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A G E N D A

Facts:

PSMA PET offers greater diagnostic accuracy than conventional imaging



PSMA PET offers greater accuracy than conventional imaging in the primary staging 

P R I M A R Y  S T A G I N G

Wording of clinical guidelines about PSMA PET

EAU 2022 “more accurate”

ESMO 2020 “better sensitivity and specificity than CT or bone scan”

ASCO 2020 “consider”

NCCN 2021 “equally effective if not more effective compared to conventional imaging”



R E S T A G I N G

PSMA PET offers greater accuracy than conventional imaging (and choline PET) in PCa restaging 

Wording of clinical guidelines about PSMA PET

EAU 2022 “perform”

ESMO 2020 “replacing conventional imaging”

ASCO 2020 “should be offered”

NCCN 2021 “equally effective if not more effective compared to conventional imaging”



PSMA PET is accurate and reproducible even in castration-resistant prostate cancer

Compared to conventional imaging
PSMA-PET better identifies the true extent of CRPC

A D V A N C E D  D I S E A S E

Weber et al. Eur Urol Focus 2021; Farolfi et al. J Nucl Med 2021



Myths:

PSMA-guided treatment selection: greater accuracy means greater clinical outcome? 

A G E N D A

Facts:

PSMA PET offers greater diagnostic accuracy than conventional imaging



Need to raise the bar of evidence for next-generation imaging modalities

Risk of undertreatment?

Risk of overtreatment?

modified from Ost APCCC 2021
Zacho et al. EJNMMI Res 2020; Durack et al. ASCO 2021; Sundahl et al. Eur Urol 2021

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N



Wang et al. Transl Androl Urol 2021; Durack et al. ASCO 2021; Ayati et al. Eur Urol 2022 

Systematic review and meta-analysis 
including 3 studies (n = 215) 

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

Reducing false positive results… isn’t it stage migration?

Risk of undertreatment when using conventional imaging?



Need to raise the bar of evidence for next-generation imaging modalities
a prospective multicenter, multi-reader, open-label, single arm, phase III trial (CONDOR)

Morris et al. Clin Canc Res 2021

208 BCR men (median baseline PSA=0.8 ng/mL) 
with negative or equivocal conventional imaging 
restaged with PSMA PET/CT
63.9% of patients had a change in intended 
management after PSMA PET/CT. 

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

Risk of overtreatment?

Risk of overtreatment?

Risk of undertreatment?

23.5%

4.3%

27.8%



208 BCR men (median baseline PSA=0.8 ng/mL) 
with negative or equivocal conventional imaging 
restaged with PSMA PET/CT
63.9% of patients had a change in intended 
management after PSMA PET/CT. 

Need to raise the bar of evidence for next-generation imaging modalities
a prospective multicenter, multi-reader, open-label, single arm, phase III trial (CONDOR)

Morris et al. Clin Canc Res 2021

The ability of PSMA PET to localise the 
recurrent disease offers physicians the 

opportunity to adjust and tailor their treatment 
planning in men with recurrent prostate cancer.

20.6%

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

In 165 patients with BCR or PSA persistence and 
negative conventional imaging after RP, the 

incorporation of next-generation imaging into post-
surgery RT decision-making and planning was 

associated with a significant improvement
in bRFS and PSA persistence-free survival.



Philips et al. JAMA Oncol 2020

54 recurrent hormone-sensitive PCa men with 1-3 mets detectable by conventional imaging who had not 
received ADT, randomized (2:1) to receive SABR or observation.
Primary outcome: progression at 6 months. 

METASTASES DIRECTED THERAPY

Progression at 6 months: 
19% SABR vs. 61% observation

How many stage migrations from oligometastatic to disseminated M1? 

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

Need to raise the bar of evidence for next-generation imaging modalities
in the oligometastatic setting: a prospective phase II randomized clinical trial (ORIOLE)



Fendler et al. Clin Cancer Res 2019

Retrospective design “SPARTAN-like” high-risk mØCRPC*
* = PSA > 2 ng/mL AND [PSAdt ≤10 mo OR GS ≥8]

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

Need to raise the bar of evidence for next-generation imaging modalities
in the mØCRPC setting: a virtual space in the era of PSMA PET imaging?



Apalutamide provides benefit in the presence of features predicting PSMA-M1

Fendler et al. Clin Cancer Res 2019

7 clinical variables associated with PSMA-PET M1 

Evaluation of the above predictors of 
PSMA-M1 disease in post hoc SPARTAN 

subgroup analyses of MFS

Apalutamide provided significant benefit in all clinically relevant subgroups of patients, 
including those with disease characteristics predictive of M1 disease 

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N



Pan et al. Eur Urol Oncol 2022

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N

mØCRPC resulting oligoPSMA+ show similar MFS 
compared to mØCRPC PSMA- if treated with MDT (SBRT)

Know the true disease extent: a chance to increase the local control rate?



Myths:

PSMA-guided treatment selection: greater accuracy means greater clinical outcome? 

Implications of PSMA expression heterogeneity: one imaging fits all? 

A G E N D A

Facts:

PSMA PET offers greater diagnostic accuracy than conventional imaging



Rüschoff et al. Eur J Nucl Med Mol Imaging 2021; Hope et al. JAMA Oncol 2021; Hope et al. JAMA Oncol 2022

PSMA PET/CT cannot detect about 5-10% of PCa due to the low or lack of PSMA expression

Determinants of PSMA-positive disease at HHC:

- PSA serum levels 
- Gleason score
- Expansive/infiltrative growth pattern
- Tumor size

I M P L I C A T I O N S  O F  P S M A  H E T E R O G E N E I T Y

Impact of PSMA expression on PSMA PET 
sensitivity for nodal staging in intermediate 

to high-risk prostate cancer submitted to 
extended pelvic lymph node dissection 25%

42% 47%



I M P L I C A T I O N S  O F  P S M A  H E T E R O G E N E I T Y

Patient A Patient B

interpatient heterogeneity

intratumor heterogeneity

intrametastatic heterogeneity

intermetastatic heterogeneity

created in BioRender.com

Heterogeneity in PSMA expression within the primary or between primary and metastases 
Complementary role of FDG PET imaging in CRPC patients receiving PSMA-based RLT

Thang et al. Eur Urol Oncol 2019; Seifert et al. Theranostics 2020; Chen J Nucl Med 2022



I M P L I C A T I O N S  O F  P S M A  H E T E R O G E N E I T Y

Heterogeneity in PSMA expression after treatment: is there a synergistic potential? 

Hammer et al. Clin Cancer Res 2021; Rosars et al. Cancers 2022; Malaspina et al. Eur J Nucl Med Mol Imaging 2022

Changes in PSMA uptake 
after short-term ADT in HSPC

Changes in PSMA uptake 
after darolutamide or 

enzalutamide in CRPC



Myths:

PSMA-guided treatment selection: greater accuracy means greater clinical outcome? 

Implications of PSMA expression heterogeneity: one imaging fits all? 

68Ga- and 18F-labelled PSMA targeted tracers: the one like the other? 

A G E N D A

Facts:

PSMA PET offers greater diagnostic accuracy than conventional imaging



P S M A  A S  A  B A S K E T  C O N C E P T

Need to measure the clinical impact of using different PSMA-targeted tracers, 
eventually identifying specific patients-, lesions- and reader-based scenarios that might 
benefit from the tracer choice. 

Differences in:

costs, logistics, availability, patentability and (perhaps) diagnostic accuracy
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U N S P E C I F I C  B O N E  U P T A K E S  ( U B U )

Olivier et al. J Nucl Med 2022

Phase III open-label, multi-reader, randomized, cross-over study (18F-PSMA-1007 vs. 18F-Fluorocholine PET/CT) 
190 BCR men (median PSA 1.7 ng/ml). Reference standard: composite after 6-months FU

Correct Localization Rate (CLR, primary endpoint) for 18F-PSMA-1007 PET/CT vs. 18F-Fluorocholine PET/CT:

Undetermined findings: 3.2-6.3% vs. 5.3-11.1% for 18F-PSMA-1007 PET/CT vs. 18F-Fluorocholine PET/CT 



Ting MA, et al. Eur Urol Oncol 2021; Xiang et al. JAMA Netw Open 2021

PSMA PET-detectable nonlocalized disease may be a key driver of outcome

Significance of the UCLA PSMA prediction nomogram (and, by proxy, PSMA PET/CT itself) applied to a multi-
institutional cohort of 5275 high risk PCa patients on long-term, clinically meaningful endpoints.

PSMA upstage probability is prognostic of all clinically meaningful endpoints

Results were validated in two large registry-based cohorts from the Surveillance, Epidemiology, and End Results 
database (SEER, n=23.989 patients) and the National Cancer Database (NCDB, n= 88.909 patients).

P S M A - G U I D E D  T R E A T M E N T  S E L E C T I O N



T H E  S T A G E  M I G R A T I O N

Conventional imaging (CT + bone scan)

Next generation imaging (PSMA PET/CT)

M0 M1No M disease µM disease

M1No M disease µM disease

Need to raise the bar of evidence for next-generation imaging modalities
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