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Objectives

To review and understand:
• The role of PSMA in prostate cancer
• Theragnostics
• The data on radiopharmaceuticals
• Other PSMA targeted therapies



Prostate-Specific Membrane 
Antigen (PSMA)

• Selectively overexpressed in prostate cancer
• Limited expression in other organs
• Renal tubules, small intestine, salivary/lacrimal 

glands

• PSMA may be targeted with antibodies (Ab) or small 
molecules

• mAb: large, longer half life
• More bone marrow exposure
• Less exposure to organs with luminal PSMA 

expression
• Small molecule: More on-target toxicity in tissues 

where PSMA is expressed
• renal, salivary/lacrimal, small bowel

Tagawa, S et al. ASCO 2021



Theranostics

• Cancer cell is targeted using a ligand

• On top of ligand you put an isotope

• PET emitter: light to image disease
• 18F or  68Ga

• Beta or alpha emitter: weapon to 
induce cytotoxic DNA damage 

• 177Lu or 90Y or 225Ac

Fanti, S. ASCO 2019



PSMA-targeted Radiotracers

• Dec 2020: 68Ga-PSMA-11 became the first PSMA-targeted 
radiopharmaceutical approved for PET imaging purposes 

• Indication Rising PSA
• UCLA, UCSF only

• May 2021 Piflufolastat F 18 was approved for the same indications



Radiopharmaceuticals

• Systemically delivered radioactive 
isotopes or compounds

• Localize to tumors while sparing 
normal tissues

• Can be used as tracers  tumor 
detection (PSMA PET)

• Can be used as weapons  induce 
cytotoxic DNA damage 

Fanti, S. ASCO 2019



177Lu-PSMA-617

• Small molecule 
• Targets PSMA with high affinity

• Delivers a payload of beta 
particle-emitting Lutetium-177 
via receptor-mediated 
endocytosis



177Lu-PSMA-617: Early Experience

Kratochwi, C et al. J of Nuc Med 2016, 57(8):1170-76



LuPSMA: First 
Prospective 
Trial of 177Lu-
PSMA-617

Lancet Oncol 2018: 19:825-33



TheraP Trial: 177Lu-PSMA-617 vs Cabazitaxel

Hofman, M et al. Lancet 2021; 397:797-804



VISION Trial: Phase 3 177Lu-PSMA-617 in 
mCRCP

Morris, M ASCO 2021



VISION Trial: 
PFS, OS, SRE



177Lu-PSMA-617

• VISION trial
• Phase 3 trial of 177Lu-PSMA-617 

• Met CRPC
• Prior therapy: 1+androgen receptor 

pathway inhibitor, 1or 2 taxane
chemotherapies or chemo inappropriate

• PSMA+ cancer on Gallium-68 PSMA PET-CT 
scans (12.6% excluded for this)

Morris, M ASCO 2021









VISION Trial: 
Quality of 

Life

Fizazi, ESMO 2021



VISION Trial: Adverse Events

Fizazi, ESMO 2021





177Lu-PSMA-617 in Low 
Volume Hormone- Sensitive 
Metastatic Prostate Cancer
• 10 patients
• PD s/p local therapy

• Low volume disease
• 2 cycles of 177Lu-PSMA-617

Prive, B et al. Clin Cancer Res 2021; 27(13):3595-3601



177Lu-PSMA-617 in Low Volume 
Hormone- Sensitive Metastatic 
Prostate Cancer

Prive, B et al. Clin Cancer Res 2021; 27(13):3595-3601



177Lu-J591: Anti-PSMA Monoclonal Ab

Tagawa, S et al. Cancer 2019;125:2561-2569 



225Ac-PSMA

• Alpha emitters are 1000x more 
potent than beta emitters

• Can induce double-stranded 
DNA breaks 

• Tumor cells unable to repair
• Alpha emitters can overcome 

resistance to beta and gamma 
irradiation



225Ac-J591: 
Phase I Trial 
in mCRPC

Tagawa, S et al. ASCO 2021



Sequential 
Treatment is 

Possible






	PSMA-Targeted Therapy: Promising New Treatments for Men with Advanced Prostate Cancer
	Objectives
	Prostate-Specific Membrane Antigen (PSMA)
	Theranostics	
	PSMA-targeted Radiotracers
	Radiopharmaceuticals	
	177Lu-PSMA-617
	177Lu-PSMA-617: Early Experience
	LuPSMA: First Prospective Trial of 177Lu-PSMA-617
	TheraP Trial: 177Lu-PSMA-617 vs Cabazitaxel
	VISION Trial: Phase 3 177Lu-PSMA-617 in mCRCP
	VISION Trial: PFS, OS, SRE
	177Lu-PSMA-617
	Slide Number 14
	Slide Number 15
	Slide Number 16
	VISION Trial: Quality of Life
	VISION Trial: Adverse Events
	Slide Number 19
	177Lu-PSMA-617 in Low Volume Hormone- Sensitive Metastatic Prostate Cancer
	177Lu-PSMA-617 in Low Volume Hormone- Sensitive Metastatic Prostate Cancer
	177Lu-J591: Anti-PSMA Monoclonal Ab
	225Ac-PSMA
	225Ac-J591: Phase I Trial in mCRPC
	Sequential Treatment is Possible
	Slide Number 26
	Slide Number 27

