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177Lu-PRLT: first cases

• 177Lu-labelled PSMA ligand (177Lu-PSMA DKFZ-617)
– DOTA derivative of the Glu-urea-Lys motif. 

– Chelator improves tumour accumulation while reducing kidney uptake.

• mCRPC

• 7,4GBq 177Lu-DKFZ-617

• Complete PSMA response

• PSA decrease
• 38ng/ml to 4,6ng/ml

Kratochwil et al, EJNM, 2015



Metanalysis of 177Lu-PRLT (16 studies)

PSA50 = 46%

177Lu-PRLT: metanalysis

Yadav et al. AJR 2019

Well tolerated
High efficacy



177Lu-PRLT: phase II trials

• PSA decrease >50% in 64% (n=50)

• Objective Response (RECIST based) in 56%

• Decrease in pain scales

Violet et al. JNM 2020

Remarquable responses in heavily 
pretreated patients

64%

Efficacy results



VISION trial: phase III

Morris ASCO21

Primary endpoints:
-Overall Survival
-rPFS (PCWG3)



VISION trial (phase III)

2ary endpoints

-PSA response with decrease >50%



177Lu-PRLT: efficacy

Patient selection difference

PSA >50% = 46% PSA >50% = 64%

N= 333 N= 50

Violet et al. JNM 2020

Morris et al. ASCO21



Patient Selection for PRLT

Progressive mCRPC

• Indication for Lu177-PSMA-RLT 
• mCRPC previously treated with at least 1 NAD and at least 1 taxane. 

• Only 1 taxane if patient is unsuitable or refuses to receive a 2nd taxane.



Pretherapeutic workout

• Blood test:
• White blood cell (WBC) count ≥2.5 x 109/L
• Platelets ≥100 × 109/L 
• Hemoglobin ≥9 g/dL
• Normal liver function (ALT, AST <3 ULN)
• Creatinine clearance ≥50 mL/min

• Clinical conditions (consultation)
• Urinary status: 

• obstruction (MAG3) → JJ stent
• Incontinence → urinary cathether during hospitalisation (avoid contamination)

• Expected survival >6 months and ECOG 2 or less.
• Ability to understand and follow radiation protection instructions
• Evaluation comorbidities (pain, mobility, nutrition, active infections, etc).

• PSMA expression in metastatic lesions
• Differences?

Slower blood clearance → increase myelotoxicity
Kidney retention → increased abs dose (kidney function)



Patient Selection for PRLT

• Pre-therapeutic imaging PSMA PET/CT

• PSMA uptake > physiologic liver uptake

• 1 lesion > liver SUV (VISION)

• At least one lesion SUVmax > 20

• Measurable disease SUVmax > 10

• Dual tracer imaging approach?

• FDG/PSMA



Patient Selection for PRLT

Is this patient a good candidate for 177Lu-PSMA?

SUVmax 70



PSMA uptake and PRLT

• PSMA uptake on PET/CT is a strong predictive biomarker for Lu177-PSMA RLT
• Level of uptake is associated with patient outcome

• Total Tumor SUVmean (takes into account heterogeneity). 

VISION substudy TheraP trial

PFS



NEPC multiple treatments (pregression after Carboplatine) 

SUVmean >10 SUVmean <10
PSA 2,000 PSA >5,000

PSA 0,22 

2 cycles 2 cycles



Patient Selection for PRLT

Is PSMA uptake enough? Are there any non-PSMA-expressing lesions?

ceCT

VISION trial imaging 
exclusion 12%

Kuo et al. JCO 40, 5002-5002(2022).



Patient Selection for PRLT

Is PSMA uptake enough? Are there any non-PSMA-expressing lesions?

ceCT

Uptake > liver
SUVmean >10

PSMA neg lesion

Hotta et al. JNM 2022 



Patient Selection for PRLT

Inspired in TNE. 
Prognostic value.
Detecting agressive/dediferentiated disease. 

FDG PET/CT

Is PSMA uptake enough? Are there any non-PSMA-expressing lesions?

ceCT FDG

lower responses in men with high metabolic tumour
volumes regardless of treatment received.

Buteau et al. Lancet Onc 2022



Patient Selection for PRLT

Is this patient a good candidate for 177Lu-PSMA?

SUVmax 70



Patient Selection for PRLT

Is this patient a good 
candidate for 177Lu-PSMA?



Patient Selection for PRLT

Thang SP et al. Eur Uro Onc 2018



Patient Selection for PRLT

Thang SP et al. Eur Urol 2018

Median OS 6mo vs 16mo

Missmatch FDG+/PSMA-

Michalski et al. EJNMMI 2020

N=54



Patient Selection Lu-PSMA RLT

Uptake > liver
SUVmean>10

No CT scan 
missmatch

FDG missmatch
FDGvol >200mL





Hofman et al. The Lancet 2021

28% excluded
      - 10% with low uptake
      - 18% with discordant FDG-PSMA

TheraP trial N=200

Patient Selection for PRLT



FDG PET and PSMA RLT

What in case of no missmatch but FDG positive disease?

Median FDG/PSMA-Vol ratio: 30%

Shagera et al. EANM 2023



Lu PSMA Systemic therapy
-Cabazitaxel
-Other

Combination 
Strategies?
-Immunotherapy
-ARPIs
-PARPi
-Taxane

H. Jadvar. JNM 2022



Patient Selection for PRLT

N=270 

-patients from previous phase II trials

-Define independent factors 
associated with
 -OS
 -PFS
 -PSA response

-Internal and external validation 

Nomograms to predict outcome after Lu-PSMA

Gafita et al. Lancet Onc 2021

Biomarkers



Nomogram for 177Lu-PSMA-RLT

Gafita et al. Lancet Onc 2021

197



• Lu-PSMA Prognostic Model 

Patient Selection for PRLT

https://www.uclahealth.org/nuc/nomograms 

https://www.uclahealth.org/nuc/nomograms


Patient Selection for PRLT

https://www.uclahealth.org/nuc/nomograms 

https://www.uclahealth.org/nuc/nomograms


Patient Selection for PRLT

https://www.uclahealth.org/nuc/nomograms 

https://www.uclahealth.org/nuc/nomograms


Patient Selection for PRLT

https://www.uclahealth.org/nuc/nomograms 

https://www.uclahealth.org/nuc/nomograms


Patient Selection for PRLT

https://www.uclahealth.org/nuc/nomograms 

https://www.uclahealth.org/nuc/nomograms


Follow Up

• Before each cycles
• Blood test

• Consultation

• Every 12 weeks (2 cycles)
• Response Assessment

• Imaging (PSMA +/- FDG)

• PSA values



• Counting lesions (difficult multiM1)

• Selection of target lesions (variability)

• Less variability between centers and 
different tracers

• New software solutions simplify 
implementation for clinical routine

• Excellent tool for response assessment

6 cycles

PSMA Total Tumor Volume

Post-therapeutic NM Workload



Response Assessment (RECIP criteria)

Gafita et al. JNM 2022

After 2 cycles of 177Lu-PSMA (OS predictive):
- Changes in PSMA-TV (30%)
- New lesions 



Response Assessment (SPECT/CT)

• qSPECT used like PET: Baseline (C1) vs C2

SPECT TTV response

PSA response

Combined response

Nikeith et al. JNM 2022

2 x Lu-PSMA RLT

177Lu-PSMA SPECT/CT (C1) 177Lu-PSMA SPECT/CT (C2)

RECIP: PR



Response Assessment (SPECT/CT)

• qSPECT used like PET: Baseline (C1) vs C2

2 x Lu-PSMA RLT

177Lu-PSMA SPECT/CT (C1) 177Lu-PSMA SPECT/CT (C2)

2 x Lu-PSMA RLT

68Ga-PSMA PET/CT baseline 68Ga-PSMA PET/CT post C2

RECIP: PR
RECIP: PR



Dosimetry with 177Lu-PRLT

68Ga-PSMA-11

SUVmax 70

7,4 GBq 
177Lu-PSMA

D0 D1 D6

177Lu-PSMA SPECT



Dosimetry with 177Lu-PRLT

68Ga-PSMA-11



Pre-therapeutic imaging

2 cycles
177Lu-PSMA

68Ga-PSMA-11 68Ga-PSMA-11 68Ga-PSMA-11

4 cycles
177Lu-PSMA

06/11/2020 15/02/2021 15/06/2021

PSA 4.100 ng/mL
Hb 10.5
Plt 165
PS=2

PSA 194 ng/mL
Hb 10.3
Plt 163
PS=0



Dosimetry with 177Lu-PRLT

Dose < 10Gy = 
Non-response 

Whole Body 
tumor dose 
correlates 
with PSA 
response at 
12 weeks

Violet J et al. JNM 2019

Dose treatment adaptation?
Predict toxicity in organs at risk?

Automatic segmentation softwares 
- qPSMA (siemens) Gafita et al. JNM 2019
- MIM software solution (Remy et al. SNMMI’21) 
- METAVOL (open source)



Conclusiones

Conclusions

Patient selection
• Vision Trial criteria
• Predictive Biomarkers 

• Total Tumor SUVmean
• FDG PET mismatch (aggressive disease)

Response:
• PSA and PSMA imaging at 2 cycles

• Need for better biomarkers 
• National Lu-PSMA Registry
• Dosimetry Studies 



Thank you very much
carlos.artigas@hubruxelles.be
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