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PSMA PET AUC

Initial Staging
• Scenario 1: Patients with suspected prostate cancer to 

evaluate for targeted biopsy and detection of intraprostatic 

tumor (Score 3 – Rarely Appropriate)

– Limited evidence; PSMA expression heterogeneous and may be 

negative in both primary tumor and metastases (5-10%)

– May be considered when mpMRI is inconclusive (~13% miss rate 

for csPC) or prior biopsy results are negative

– PRIMARY: multicenter prospective phase II imaging trial (n=296) to 

provide evidence on added value of PSMA PET to mpMRI for 

detecting csPC (ISUP>2) and reduction in unnecessary bx – Emmett, 

Eur Eurol 2021

• PSMA PET+mpMRI improved sensitivity over mpMRI alone (97% v. 83%, 

p<0.001) at cost of reduced specificity (40% v. 53%, p=0.011)

• 19% with neg. PSMA PET+mpMRI could avoid bx at risk of delaying csPC

detection in 3.1%



PSMA PET AUC

Initial Staging

• Scenario 2: Patients with very low, low, and favorable 

intermediate-risk prostate cancer (Score 2 – Rarely 

Appropriate)

– NCCN guidelines risk stratification

– Imaging generally not indicated

– Initial management often observation or active surveillance

– Paucity of evidence, morbidity and financial cost associated with 

screening for clinically insignificant prostate cancer 



PSMA PET AUC

Initial Staging
• Scenario 3: Newly diagnosed unfavorable intermediate-, 

high-, or very high-risk prostate cancer (Score 8 –

Appropriate)

– NCCN guidelines risk stratification

– Supportive evidence for PSMA PET as more informative than 

conventional imaging

– proPSMA: 68Ga-PSMA-11, randomized trial comparing PSMA 

PET and CI for staging high-risk prostate cancer  - Hofman, Lancet 

2020

• PSMA > CI -- accuracy, impact

• PSMA < CI -- equivocal findings, radiation, cost

– OSPREY: 18F-DCFPyL, Cohort A, high-risk, pelvic LN 

involvement: specificity 97.9%,sensitivity 40.3% - Pienta, J Urol 2021



PSMA PET AUC

Initial Staging

• Scenario 4: Newly diagnosed unfavorable intermediate-, 

high-, or very high-risk prostate cancer with 

negative/equivocal or oligometastatic disease on 

conventional imaging (Score 8 – Appropriate)

– NCCN guidelines risk stratification

– Some clinicians may continue to use CI initially; will take time 

before adoption of PSMA PET

– PSMA PET may identify sites of disease not detected on CI 

including oligometastatic disease amenable to MDT

– Oligometastatic disease on CI may be polymetastatic disease 

on PSMA PET



PSMA PET AUC

Initial Staging

• Scenario 5: Newly diagnosed prostate cancer with 

widespread metastatic disease on conventional imaging 

(Score 4 – May Be Appropriate)

– Little evidence that PSMA PET adds additional value or have 

management impact

– Until approval of PSMA RLT, scored as “may be appropriate”



PSMA PET AUC

Biochemical Recurrence

• Scenario 6: PSA persistence or PSA rise from undetectable 

level after radical prostatectomy (Score 9 – Appropriate)

– Supportive evidence with impact on clinical management 

• Calais, Lancet Oncol 2019 (18F-Fluciclovine vs. 68Ga-PSMA-11)

• Fendler, JAMA Oncol 2019 (68Ga-PSMA-11)

• CONDOR: 18F-DCFPyL, phase 3, uninformative CI, 49.5% post-RP - Morris, 

Clin Cancer Res 2021

• OSPREY: 18F-DCFPyL, Cohort B - Pienta, J Urol 2021

– Trials underway whether change in management improves patient 

outcome

• PSMA-SRT: randomized phase 3, PSMA- vs. CI-guided salvage RT planning 

for recurrent prostate cancer - Calais, Eur Urol Focus 2021 

– No PSA threshold defined; other risk factors; disease detection & 

salvage Rx below AUA definition of BCR



PSMA PET AUC

Biochemical Recurrence

• Scenario 7: PSA rise above nadir after definitive 

radiotherapy (Score 9 – Appropriate)

– Supportive evidence with impact on clinical management  

similar to Scenario 6

– Panel consensus not to limit utility of PSMA PET to only BCR 

defined by ASTRO-Phoenix criteria

– Treatment often occurs before BCR threshold

– Other factors than PSA may play role (e.g., PSADT)



PSMA PET AUC

Biochemical Recurrence

• Scenario 8: PSA rise after focal therapy of primary tumor 

(Score 5 – May Be Appropriate)

– Scarce data

– Unclear definition of BCR  after focal therapy

– Focal therapy often used in low-grade primary tumor

– Refer to Scenario 2



PSMA PET AUC

Castration-Resistant Prostate Cancer

• Scenario 9: nmCRPC (M0) on conventional imaging 

(Score 7 – Appropriate)

– M0 on CI is often positive on PSMA PET

– All drugs approved for M0 CRPC space are also approved for 

metastatic setting

– Oligometastatic disease may be amenable to MDT with some 

supportive data on effectiveness

• STOMP: choline, observation vs. MDT - Ost, J Clin Oncol 2018

• POPSTAR: 18F-NaF, 48% ADT-free surv. with MDT - Siva, Eur Urol 2018

• ORIOLE: PSMA, 95% 6-mo PFS vs. 62% with CI-guided MDT - Phillips, 

JAMA Oncol 2020



PSMA PET AUC

Castration-Resistant Prostate Cancer

• Scenario 10: Posttreatment PSA rise in the mCRPC

setting in a patient not being considered for PSMA-

targeted radioligand therapy (Score 6 – May Be 

Appropriate)

– Unclear how improved staging with PSMA PET over CI 

improves management of patients with mCRPC

– PSMA RLT combination therapy may still have a role in 

individual patients



PSMA PET AUC

Castration-Resistant Prostate Cancer

• Scenario 11: Evaluation of eligibility for patients being 

considered for PSMA-targeted radioligand therapy (Score 9 –

Appropriate)

– LuPSMA: PSA50 of 57% - Hofman, Lancet Oncol 2018

– TheraP: PSMA RLT vs. cabazitaxel - Hofman, Lancet 2021

• higher PSA50, longer PFS, fewer Gr 3/4 AEs than cabazitaxel

– VISION: PSMA RLT vs. BSC - Sartor, NEJNM 2021

• rPFS: 8.7 m vs. 3.4 m (HR 0.40)

• OS: 15.3 vs. 11.3 m (HR 0.62)

• FDA approval of 177Lu-vipivotide tetraxetan (Pluvicto)



PSMA PET AUC

Castration-Resistant Prostate Cancer

• Scenario 12: Evaluation of response to therapy (Score 5 

– May Be Appropriate)

– Limited data and not validated in clinical trials

– Androgen axis targeting drugs may affect PSMA expression 

which may not correlate with response

– Effect of various other current and emerging therapies on PSMA 

expression needs additional studies

– May be useful in PSMA RLT response assessment



PSMA Radiopharmaceutical Therapy
Role of FDG

Jadvar 



Metastatic Castrate-Sensitive Prostate Cancer
Sum of SUVmax (SUM) as Predictor of THTF

(time to change from ADT to chemoRx or death)
Jadvar, JNM 2019

NIH R01-CA111613

Jadvar 

76 men

Median THTF 26.5 m



Metastatic Castrate-Resistant Prostate Cancer
Sum of SUVmax (SUM) as Predictor of OS

Jadvar, JNM 2013

NIH R01-CA111613
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FDG PET/CT in mCRPC: Treatment Response Evaluation

CTHU=772     SUV=24.5     PSA=223.3
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Pts with progressive disease 

by both PERICST 1.0 and 

PSA response criteria had 

significantly worse OS (12-m 

OS: 31% ± 14%) compared 

to pts with progressive 

disease by either response 

criteria alone

PSA

PERCIST 1.0

RECIST 1.1

PERCIST 1.0 

+ PSA

47 mCRPC pts; FDG PET/CT at 

baseline & 4-m post-chemoRx

Velez…Jadvar, Theranostics 2020

NIH R01-CA111613
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JAMA Oncol 2017

Concordant: AR1Glyc1 (26%)

AR-predominant: AR1Glyc1+AR1Glyc0 (25%)

Glyc-predominant: AR1Glyc1+AR0Glyc1 (30%)

Mixed: AR1Glyc1+AR1Glyc0+AR0Glyc1 (19%)

Additional risk of death w/ each additional 

lesion: AR0Glyc1 (11%), AR1Glyc1 (5%), 

AR1Glyc0 (3%), FDG+FDHT



mCRPC Tumor  Heterogeneity (PSMA-/FDG+)

• 22% concordance between 18F-DCFPyL and FDG (Fourquet, 

JNM 2021)

• PSMA-/FDG+ associated with significantly shorter OS 
(Khreish, Cancers 2021, Michalski, EJNMMI 2021)

• LuPSMA trial ineligible patients with PSMA-/FDG+ mets

had poor OS of 2.5 m despite additional systemic therapy 
(Thang, Eur Urol Oncol 2019)

• 13% patients with new PSMA-/FDG+ mets after 2 LuPSMA

cycles (Hartrampf, Cancers 2021)



Prediction of Discordant (PSMA-/FDG+) mCRPC

• 23.2% total discordance between 68Ga-PSMA-11 & FDG 
(Chen, JNM 2021)

– GS<8 & PSA<7.9 ng/mL → No mismatch

– GS<8 & PSA>7.9 ng/mL → 21.7% mismatch

– GS>8 & PSA>7.9 ng/mL → 61.5% mismatch

• Liquid biopsy

– Neuron-specific enolase (Rosar, EJNMMI Res 2020)

– LDH, ALP (Ferdinadus, EJNMMI 2020)



• 30 men mCRPC

• Prior Rx: 87% chemo, 83% ADT

• PSMA+ / FDG-

• RLT: 7.5 GBq/cycle x 4 cycles q6w

• 1 (100%), 2 (93%), 3 (80%), 4 (47%)

• PSA50 -- 57% of patients

• 82% objective response

• 37% improvement in global health

Lancet Oncol 2018

PSA response 

after 12wks

Best PSA 

response

LuPSMA



Lancet 2021

-N: CBZ (85), Lu (98)

-No FDG+/PSMA - (28%)

-PSA50:

(CBZ 44% < Lu 66% )

-Gr. 3/4 AE (no xerostomia)

(CBZ 53% > Lu 33% )

TheraP



• WB PSMA PET SUVmean (< or > 10): predictive of response to Lu-PSMA

• WB FDG PET MTV (< or > 200 ml): prognostic of outcome regardless of Rx

TheraP
Lancet Oncol 2022



Endocyte/Novartis

NCT03511664

• 40% decline in risk of death

• 60% decline in radiographic progression

• 4-m OS benefit; 5.3-m rPFS benefit

• More side effects but low grade and 

manageable

Standard of Care:

NOT ALLOWED - chemo, Ra, 

immunoRx, investigational drugs

ALLOWED: ADT, bone-directed 

Rx, palliative XRT

NEJM 2021



Characterization of PSMA-/FDG+ mCRPC
• LuPSMA trial (Hofman, Lancet Oncol 2018)

– PSMA+: met SUVmax >1.5 x liver SUVmean

– No PSMA-/FDG+ → excluded 16%

• TheraP trial (Hofman, Lancet 2021)

– PSMA+: met SUVmax > 20 & >10 at all measurable met sites

– No PSMA-/FDG+ → excluded 28%

– WB PSMA PET SUVmean (< or > 10): predictive of PSA response to Lu-PSMA

– WB FDG PET MTV (< or > 200 ml): prognostic of outcome (rPFS) irrespective 

of Rx

• VISION trial (Sartor, NEJM 2021)

– PSMA+: at least 1 met uptake > liver for any size/organ

– No PSMA-: uptake < liver in measurable lesions  on dCT

• LN SA > 2.5 cm, organ lesion > 1.0 cm, bone with ST component > 1.0 cm

– No FDG PET/CT → excluded 12.6%



Kuo, JNM 2022

• compromise between too restrictive & 

nonrestrictive (10-20% excl. acceptable)

• operational complexity with FDG PET

• Visual (no SUV); liver background ref.

• RECIST 1.1 measurable disease

4.9%

8.7%

Total 12.6%

e
x
c
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d

e
d
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Hotta, JNM 2022

• Retrospective 

multicenter 

• 301 mCRPC patients 

treated with PSMA RLT

• VISION-PET-E v. 

VISION-PET-SF

2.1 m

4.1 m

• estimated 20-25% SFs 

in unselected pts

• Need demonstration of 

PSMA expression prior 

to PSMA RLT

• Refinement in PSMA 

PET selection criteria

Outcome of patients with PSMA-

PET/CT screen failure by VISION 

criteria and treated with 177Lu-

PSMA therapy: a multicenter 

retrospective analysis



EAU-EANM Consensus Statement
PSMA PET/CT in LuPSMA RLT

Fanti, Eur Urol Oncol 2022

Statement Consensus? MS*

PSMA PET demonstration of PSMA expression mandatory before LuPSMA RLT

PSMA PET for evaluation of response to LuPSMA RLT

PSMA PET should be performed at end of LuPSMA RLT

PSMA PET in majority of mCRPC pts to evaluate progression

PSMA PET should be performed after each cycle of LuPSMA RLT

FDG PET should be performed before LuPSMA RLT

FDG PET should be performed at end of LuPSMA RLT

FDG PET should be performed after each LuPSMA RLT cycle

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

9

7

6

3

1.5

4

2

1

Jadvar 

• Delphi process (2 rounds)

• 9-point Likert scale (1=strongly disagree, 9=strongly agree)

* MS=median scale score
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Hotta, JNM 2022

PSMA negative 

hepatic lesion; 

(>1 cm, uptake 

< liver)
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Jadvar Up to 30% PSMA-/FDG+ lesions  
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Jadvar, JNM 2022

RX1: PSMA RPT 

RX2: PSMA RPT (? 

intensification), chemoRx, 

immunoRx, ADT

RX3: non-RPT

(? priming tumor phenotype 

to enable PSMA RPT)



Pros & Cons of FDG PET/CT in PSMA RPT

• Pros

– Assessment of tumor burden and heterogeneity

– May select patients who benefit most from PSMA RPT

– May identify pts for combined Rx (PSMA RPT+ Chemo / 

Irx / PARPi / ADT if PolyM; PSMA RPT+MDT if OligoM)

– Interim FDG PET/CT during PSMA RPT may inform 

regarding subsequent RPT cycles timing and dosage

Jadvar, JNM 2022 



Pros & Cons of FDG PET/CT in PSMA RPT

• Cons

– Standardization for reproducible total tumor burden 

quantification & comparison of PSMA & FDG PET

– Need for simple combined PSMA+FDG PET reporting

– Inconvenience to patient & motivation to receive PSMA 

RLT regardless of FDG PET findings

– low PSMA/FDG+ pts may still benefit from PSMA RPT

– Payment for 2 PET scans

– Need for cost-utility analysis and impact on outcome

Jadvar, JNM 2022 



Take-Home Message

• FDG PET in mCRPC

– treatment response assessment in metastatic disease

– prognostication

– potential outcome-optimized PSMA RPT patient selection

– PSMA PET mandatory prior to PSMA RPT 

• Pluvicto Package Insert

• NCCN Guidelines (Version 4.2022, May 10, 2022)

• Appropriate Use Criteria (Jadvar H et al, JNM 2022)

Optimal v. Required v. Practical (Sartor, JNM 2022)

Jadvar 
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