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PSMA as target for PCa imaging and therapy 

Maurer et al., Nat Rev Urol 2016 

Prostate-Specific Membrane Antigen 

[syn. Glutamate carboxypeptidase II (GCP-II)] 

• cell surface protein 

• overexpression in >90% of PCa cells 

• promising target for imaging and therapy 

• development of various PSMA-ligands 



PSMA-ligands for PET imaging 
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Gleason 3 Gleason 4 Gleason 5 

# Cases 
Studied 

% Cases Reported 
to be PSMA 

Positive 

 

Reference 

251 94% Wright et al 

184 100% Bostwick et al 

51 84% Mannweiler et al 

42 88% Kusumi et al 

21 100% Ananias et al 

905 99.9% Loda et al 

PSMA Expression is Prostate Cancer Specific and Increases with 
Tumor Grade 



Our study milestones 

2017 June 2018 June 2019 June 

2017/06/22: 
First PSMA 
PET/CT scan 
 

2017/07/17: 
First PSMA 
PET/MR scan 

2018/12/06: 
Complete 
clinical phase II 
trial enrollment 

2019/04/30: 
TFDA approval for 
clinical application 

2019/07/01: 
Initiate clinical 
trial to evaluate 
ADT effect 

2020 June 

2020/07/01: 
Initiate clinical 
trial for Lu177-
PSMA  





PSMA PET/CT in 
recurrent prostate 
cancer, n=57 

No robot-assited radical 
prostatectomy, n=5 

PSA < 0.2 ng/mL, n=2 

No diagnostic mpMRI, 
n=3 

Study population, n=47 

CGMH Phase II prospective study: PSMA PET/CT v.s mpMRI in 
biochemical failure Pca patients 

Patients with 
concordant 
negative PSMA 
PET and mpMRI 
findings, n=9  

Patients with 
concordant 
positive PSMA 
PET and mpMRI 
findings, n=20  

Patients with concordant 
findings but additional lesions 
exclusive in: 

PSMA PET/CT, 
n=3 

mpMRI, n=2 PSMA PET/CT, 
n=6 

mpMRI, n=5 

Patients with exclusive positive 
findings in: 

Patients with 
disconcordant 
positive PSMA 
PET and mpMRI 
findings, n=2 



CGMH PHASE II PROSPECTIVE STUDY: PSMA 
PET/CT V.S mpMRI IN BIOCHEMICAL FAILURE Pca 

PATIENTS 



  only MRI detected Consensus only PET detected 

  

Frequency Percent Frequency Percent Frequency Percent 

Local 9 19.2% 34 72.3% 4 8.5% 

Node 1 2.1% 43 91.5% 3 6.4% 

Distant bone 0 0.0% 42 89.4% 5 10.6% 

Sensitivity 

  PET MRI p-value 

Positive 86.80% 84.20% 1 

Local 67.70% 87.10% 0.18 

Node 92.30% 76.90% 0.625 

Distant bone 100% 44.40% 0.025 



A B 

C D 



Eur J Nucl Med Mol Imaging (2017) 44:1622–1635 
Development of standardized image interpretation 
for 68Ga-PSMA PET/CT to detect prostate cancer 
recurrent lesions 

 



J Nucl Med 2019; 60:362–368 Detection Efficacy of 18F-PSMA-1007 PET/CT in 251 Patients with Biochemical Recurrence of Prostate Cancer After Radical Prostatectomy 





Theranostics 2017; 7(6):1770-1780. doi:10.7150/thno.18421  
Diagnostic Accuracy of Ga-68-HBED-CC-PSMA-Ligand-PET/CT before 
Salvage Lymph Node Dissection for Recurrent Prostate Cancer 

A B 

C 

D 



Prospective comparison of 68Ga-PSMA PET/CT, 18F-sodium fluoride PET/CT and diffusion weighted-MRI at for the detection of bone metastases in biochemically recurrent prostate cancer  https://doi.org/10.1007/s00259-
018-4058-4 
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What we learned form our patients? 

• a. For local recurrent lesion near anastomosis, PSMA 
PET may be influenced by strong urine radioactivity, 
mpMRI seems more sensitive. 

• b. For small lymph node metastasis, PSMA PET is 
outperformed without size criteria limitation as used in 
morphological imaging. 

• c. For distant bone metastasis, PSMA PET seems more 
superior than mpMRI not only by sensitivity but also 
scan range covering the whole body. 

• d. PSMA PET is safe without causing any side effects. 

 

 

a 

b 

c 



Lancet Oncol 2019; 20: 1286–94 





Is it “Prostate Specific”? 

• An enzyme encoded by the FOLH1 (folate hydrolase 
1) gene at chromosome 11 
 

• Folate dehydrolase, Glutamate carboxypeptidase II 
(GCP II), N-acetyl-L-aspartyl-L-glutamate peptidase I 
(NAALADase I)……. 
 

• Multifunction as an enzyme, cellular component,  
and involving several biological process 

 



PSMA-PET positive benign lesions: 

Thyroid adenoma1, Bone Paget Disease2, 

Schwannoma3, Tuberculosis3, 

Incidentaloma4, Sarcoidosis5, Ganglia6,7 … 

1Kanthan et al., Clin Nucl Med 2015, 2Artigas et al., EJNMMI 2016, 3Rischpler et al., 

EJNMMI 2016; 4Law et al., J Med Imaging Radiat Oncol. 2015; 5Kobe et al., Clin Nucl Med 

2015; 6Krohn et al., EJNMMI 2015; 7Matthias et al, JNM 2018 

Limitations of PSMA-PET SCAN 



 
Cervical, Celiac, and Sacral Ganglia  
 



18F-PSMA-1007 PET revealed 
approximately 5 times more 
lesions attributed to benign 
origin compared to 68Ga-PSMA-
11 PET (245 vs. 52 lesions, 
respectively). 
 
This necessitates sophisticated 
reader training emphasizing 
known pitfalls and reporting 
within the clinical context. 

J Nucl Med. 2019 Jun 28. pii: jnumed.119.229187. 
doi: 10.2967/jnumed.119.229187 

https://www.ncbi.nlm.nih.gov/pubmed/31253741


1Sasikumar et al., EJNMMI 2016, 2Pyka et al., JNM 2015; 3Rowe et al., Clin Nucl Med 2016; 
3Demirci et al., EJNMMI 2014; 4Verburg et al., EJNMMI 2015; 

  

PSMA-PET positive malignant lesions: 

Hepatocellular carcinoma1, lung cancer2, 

renal cancer3, thyroid carcinoma4…    

LIMITATIONS OF PSMA-PET SCAN 



PSMA FDG 

PSMA 

FDG 

MRI DWI 
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Prostate p63, prostate PSMA, prostate 

Lung TTF-1, lung PSMA, lung 

A B C 

D E F 



177Lu-PSMA-radioligand therapy (PRLT) 

• 1 Ahmadzadehfar et al, Oncotarget 2016, 2Kratochwil et al, JNM 2016, 3Rahbar et al, JNM 2016,4Baum RP et al, JNM 2016 

Theranostic PSMA-ligands for endoradiotherapy using 177Lu  

 

 

 

 

 

 

 

Increasing number of retrospective case series , e.g. 1 2 3 4 

 50% PSA decline in 30-60% of patients 

 rare event of grade III/IV toxicities 

Benešová et al., JNM 2015 

PSMA DKFZ-617 

Weineisen et al, JNM 2015 

PSMA I&T  



Prostate Cancer - Clinical State and Treatment Options 

Time 

Tumor  

volume 

Castration 

Docetaxel 

Death 

Local 

Therapy 

Metastatic 

Symptoms 

Castration Resistant 

Asymptomatic 

Castration Sensitive 

2nd line 

Hormonal 

Therapy Sipuleucel-T             Radium-223 

 

Cabazitaxel 

Abiraterone 

Enzalutamide 

Abiraterone 

Enzalutamide 







EUROPEAN  UROLOGY 75 (2019) 9 2 0 – 9 2 6 





Thank You~ 
Email: drTsengJR@gmail.com 


