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Transmembrane enzyme

Glutamate carboxypeptidase type II



CARBOSSIPEPTIDASI II (GCPII)
GCPII è una glicoproteina di membrana  con attività zinco-

proteasi che catalizza la reazione di idrolisi del glutammato dal 

Enzima overespresso in quasi tutti i tumori prostatici,

E’ una glicoproteina che rappresenta un target ottimale per un 

anticorpo monoclonale (Prostascint e J591)

PSMA: Prostate Specific Membrane Antigen

Inibitore a base ureidica di GCPII

proteasi che catalizza la reazione di idrolisi del glutammato dal 

NAAG (N-acetil-aspartil-glutammato)

Lisina- urea- glutammato



PSMA and ADT

Meller et al. EJNMMI Research 

(2015) 5:66



PSMA and PCa

• PSMA increased expression in:

– High Gleason Score

– CRPC (revCRPC < CRPC < CRPCAA)

– On Testosterone withdrawal

• PSMA overexpressed on CRPC cells membrane:

– Highly specific target 

• PSMA internalisation upon binding with inhibitors:

– Suitable for PRRT



Metabolic PET probes 11C- or 18F-Choline fail to detect sites of recurrence in PCa 

patients with low serum PSA levels (<1.0ng/dl). 

In this scenario its use is discouraged by the EAU GL 2015

Limits of Choline PET



68Ga-HBED-CC-PSMA-11

12 minuti totali

Purezza radiochimica media: 98%

Resa: 79% ndc

Stabilità: 2 ore
INVIATO AIFA LUGLIO

APPROVATO  SETTEMBRE



68Ga-PSMAHBED: Biodistribuzione

Attività: 2– 3 MBq/kg (min. 120 MBq)

Sedi di fisiologica captazione/accumulo : 

Ghiandole Salivari  

Reni / Vescica Reni / Vescica 

Digiuno

Milza - Fegato

Escrezione Urinaria

Dose Effettiva (150MBq): 3 mSv



Post-radical prostatectomy 

PSA: 0.18 ng/ml

PET/CT revealed at least two 

common iliac nodal 

metastases subsequently 

subjected to radiotherapy

Post-RT PSA: 0.03 ng/ml



Patients must have histologically or cytologically confirmed prostate cancer;

Radical treatment for prostate cancer (radiotherapy-brachitherapy or 

68Ga-PSMA HBED-PET/CT in the evaluation of the biochemical 

relapse in patients with a history of prostate cancer radically treated

Protocol Code: IRST185.02

Radical treatment for prostate cancer (radiotherapy-brachitherapy or 

surgery);

Patients with PSA progression defined as PSA ≥ 1,0 ng/mL and/or PSA rising 

defined as 2 subsequent values showing PSA increase at least 1 week apart;

18F-Choline PET/CT negative or doubtful.

PSA > 0.2 ng/ml



18FMC dicembre 2015
68Ga-PSMA gennaio 2016



V.D. 60 anni, PSA 66.9 ng/ml all’esordio, 

07/2015 prostatectomia, Gleason (4+5), 17/27 ln pos, pT3b pN1

Dopo chirurgia PSA 0.022 ng/ml 08/2015

Recidiva biochimica PSA 0.231 ng/ml 03/2016





For primary staging, 68 Ga-PSMA PET/CT outperformed bone scans, while the superiority of 68 Ga-

PSMA PET/CT compared with bone scans with respect to biochemical recurrence and metastatic 

castration-resistant prostate cancer (mCRPC) remains to be demonstrated.



Accuracy Sensitivity SpecificityAccuracy Sensitivity Specificity

8Ga-PSMA-PET/CT 1.00 97.7% 100%
99mTc DPD SPECT/CT 0.83 69.4% 98.3%

Ga-PSMA-PET outperforms 99m Tc-DPD-SPECT in skeletal staging in prostate 

cancer patients





45/56 pz  (80.3%) demonstrated 

reduction in PSA levels

Results in 25 patients with at least 2 

cycles and 6 months FU

Lutetium-177 PSMA Radioligand Therapy of Metastatic 

Castration-Resistant Prostate Cancer: Safety and Efficacy. 
Richard P. Baum, Harshad R. Kulkarni, Christiane Schuchardt, Aviral Singh, Martina Wirtz, Stefan Wiessalla, Margret Schottelius,

Dirk Mueller, Ingo Klette, Hans-Jürgen Wester. JNM, published on January 21, 2016 as doi:10.2967/jnumed.115.168443

Recist response: PR in 5, SD in 13, and 

PD in 7 patients. (DCR 72%)

The median PFS was 13.7 months, and 

the median OS was nr (28 months FU)

all symptomatic patients reported 

significant improvement in pain and 

quality of life



MTD: 7.4–11.1 MTD: 7.4–11.1 

GBq/cycle

MCA: 30GBq 

(kidneys as DLO) 

Tailored Fractionation 

regime to enable the 

longest duration of 

tumor control and/or 

survival (e.g. tumour 

burden / renal  

function)

4 h                    24 h                    48 h                      120 h



wash –out renale wash –out renale 

e salivari

Ritenzione  

metastasi ossee



177Lu-PSMA-11

MARCATURA 

FALLITAFALLITA



68Ga-PSMA-617

Tempo di sintesi 16 min, purezza radiochimica 99%, resa 70% ndc; 

stabilità 2 ore









Trattamenti fatti in IRST 

con 177Lu-PSMA 617 dal 24/5/2017

2 cicli 3 cicli 4 cicli

trattamenti fatti 38

pazienti arruolati 22 9 2 1

drop-out 1

non valutabile 1

8

100 %

2 pz 3,7GBq; 

15 pz 4.4GBq; 

5 pz 5.5GBq



The aim of this study was to evaluate the safety of repeated cycles of 177Lu-PSMA-617 after 

exposure to more cycles of 223Ra. Forty-nine patients were treated with three cycles of Lu-PSMA-617 

divided into two groups subjected to a history of therapy with 223Ra. Group 1 included 20 patients, who had divided into two groups subjected to a history of therapy with 223Ra. Group 1 included 20 patients, who had 

received therapy with 223Ra prior to Lu-PSMA-617 therapy. Group 2, which was the control group regarding 

hematotoxicity, comprised 29 patients without any history of a bone-targeted radionuclide therapy. These 

results confirmed that performing repeated cycles of Lu-PSMA-617 after 223Ra seems to be safe with a very 

small probability of hematotoxicity.



C.G. uomo 60 anni, già 

trattato con 223Ra 

(25,5 MBq), Terapia 

con LU-PSMA 5,5GBq

24/5/2017 I ciclo 17/7/2017 II ciclo

Non tossicità

MIDOLLARE



PSA 

RISULTATI

Dati scintigrafici dopo 

almeno 2 cicli 

DCR 80%    1 RC , 4 PR e 3 SD

PSA 

level
ridotto

stabile

aumentato

55%
36%

9%

Baseline

68Ga PSMA PET

1° cycle 

177Lu PSMA PSA 

level 14.43

4° cycle 

177Lu PSMA PSA 

level 1.19



1°cycle  13/9/17 

177Lu PSMA 3.7GBq

PSA level 19.35

2° cycle  8/11/17

177Lu PSMA 3.7GBq

PSA level 1.1







100 kBq per Kg per cycle 

Kratochwil C et al



Giesel FL 

et al



Thanks for your attention

stefano.severi@irst.emr.it



101 patients studied with Choline and PSMA 







La terapia si effettua conun protocollo sperimentale (IRST 

185.03) che richiede un regime di ricovero protetto di tre giorni. 

Si effettuano 4 cicli di trattamento a 2 mesi uno dall’altro.  Il 

protocollo è attivo dal 29/03/2017 e prevede di trattare in 3 anni 

210 pazienti con PC ormono resistente ed in progressione di 

malattia dopo le terapie standard. 

Disegno dello studio

8 settimane

Valutazione clinica 

e morfologica

Follow-up

Valutazione clinica 

e morfologica

3.7 o 5.5 GBq

Disegno dello studio








