
PSMA-Targeted Radioligand Therapy in the 
Management of Prostate Cancer: A Genitourinary 

Oncologist’s Perspective
Mehmet Asim Bilen, MD 

mbilen@emory.edu
Winship Cancer Institute of Emory University

DDHO, July 26 2024



Conflict of Interest

> Advisory board: Exelixis, Bayer, BMS, Eisai, Pfizer, AstraZeneca, 
Janssen, Calithera Biosciences, Genomic Health, Nektar, EMD 
Serono, SeaGen,  and Sanofi  

> Research: Xencor, Bayer, Bristol-Myers Squibb, Genentech/Roche, 
SeaGen, Incyte, Nektar, AstraZeneca, Tricon Pharmaceuticals, 
Genome & Company, AAA, Peloton Therapeutics, and Pfizer 



Outline

> General overview and treatment updated in mHSPC

> Lu-PSMA

> VISION

> TheraP

> PSMAFore

> ENZA-P

> Future direction



Therapeutic Options For Advanced Prostate 
Cancer 2022

CASTRATION
RESISTANT

Radiopharmaceuticals
Radium-223

Lu-177 PSMA

IMMUNOTHERAPY
Sipuleucel-T

CHEMOTHERAPY
Docetaxel

Cabazitaxel

ANDROGEN 
DEPRIVATION

Orchiectomy / GnRH Agonists
GnRH Antagonist

Antiandrogens
SECONDARY

HORMONAL TREATMENTS
Bicalutamide, flutamide, nilutamide

Ketoconazole
DES

Abiraterone
Enzalutamide

Docetaxel
Enzalutamide
Apalutamide

Abiraterone+/- Docetaxel
Daralutamide+ Docetaxel

M0 CRPC
AGENTS

Apalutamide
Enzalutamide
Daralutamide

CASTRATION
SENSITIVE

DES = diethylstilbestrol

CRPC with DDR
Olaparib

Rucaparib
PARP combinations

Therapeutic Options For Advanced Prostate Cancer 2024



How do we get here in mCSPC?

• CHAARTED & STAMPEDE (2015-2016):
• 6 cycles of docetaxel +ADT
• Improved OS over ADT alone

• LATIDUDE & STAMPEDE (2017):
• Abiraterone+ADT
• Improved OS over ADT alone

• ENZAMET &ARCHES (2019):
• Enzalutamide+ADT
• Improved OS over ADT alone 

• TITAN (2019):
• Apalutamide+ADT
• Improved OS over ADT alone



How do we get here in mCSPC?

• Triplet treatment (2022)

• PEACE 1: ADT+Abiraterone+Taxotere

• ARASENS: ADT+Darolutamide+Taxotere



Mr. JA

> 53 y/o male patient

> Good health with no major issues

> Diagnosed with prostate cancer in 2018, Gleason 4 + 5 = 9

> PSA >1300

> Staging work-up showed >20 bone metastases

> Initially treated with ADT plus abiraterone in castration-sensitive setting 



> Became castration resistant in 2021, and found to be BRCA + 

> Received olaparib with good response, and then docetaxel

> Most recently have disease progression, with PSA of 495 



PSMA PET:

What do you offer him? 





Radiopharmaceuticals: Lu-177 PSMA













Hofman et al. Lancet 2021

TheraP trial: Lu-177 PSMA vs cabazitaxel 



Hofman et al. Lancet 2021

TheraP trial: Lu-177 PSMA vs cabazitaxel 









Radiopharmaceuticals: Lu-177 PSMA

> Lu-PSMA is FDA approved as of March 2022 for patients with PSMA-positive 
mCRPC who received NHA and taxane-based chemo

> Few eligibility criteria:
− Ga-68 PSMA scan (initially, later plan to expend PyL PSMA PET scan)
− Any systemic anti-cancer therapy within 28 days 
− Radionuclide therapy (Strontium-89, Samarium-153, Rhenium-186, Rhenium-188, 

Radium-223, hemi-body irradiation) within 6 months
− Unmanageable urinary tract obstruction or hydronephrosis 
− Progressive deterioration of organ function (GFR < 30 mL/min or creatinine > 2-fold 

upper limit of normal (ULN); liver enzymes > 5-fold ULN)
− Myelosuppression: (a) Total white cell count less than 2.5 × 109 /L (b) Platelet count less 

than 75 × 109 /L

> This opens a new era with different combinations, such as IO, and also coming 
to the front line



Phase 3 trial of [177Lu]Lu-PSMA-617 
in taxane-naive patients with 
metastatic castration-resistant 
prostate cancer (PSMAfore)

Presenter: Oliver Sartor,* 
Mayo Clinic, Rochester, MN, USA
Co-authors: D Castellano, K Herrmann, J de Bono, 
ND Shore, KN Chi, M Crosby, JM Piulats, A Flechon, 
XX Wei, H Mahammedi, G Roubaud, H Studentova, 
S Ghebremariam, E Kpamegan, TN Kreisl, 
N Delgoshaie, K Lehnhoff, MJ Morris,* K Fizazi,* 
on behalf of the PSMAfore investigators
*Contributed equally



177Lu-PSMA-617
7.4 GBq (200 mCi) ± 10%

Once every 6 weeks for 6 cycles

PSMAfore: a phase 3, randomized, open-label study

ARPI change
abiraterone or enzalutamide
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Stratification factors
§ Prior ARPI setting (castration-resistant vs hormone-sensitive)
§ BPI-SF worst pain intensity score (0–3 vs > 3)

Crossover allowed upon 
radiographic progression by 

BICR

Eligible adults
§ Confirmed progressive mCRPC
§ ≥ 1 PSMA-positive metastatic 

lesion on [68Ga]Ga-PSMA-11 
PET/CT and no exclusionary 
PSMA-negative lesions

§ Progressed once on prior 
second-generation ARPI
- Candidates for change in ARPI
§ Taxane-naive (except 

[neo]adjuvant > 12 months ago)
- Not candidates for PARPi
§ ECOG performance status 0–1



rPFS: primary endpoint was met

Primary HR: 0.41 (95% CI: 0.29, 0.56); p < 0.0001
Updated HR: 0.43 (95% CI: 0.33, 0.54)

177Lu-PSMA-617 
(n = 234)

ARPI change 
(n = 234)

Events, n 115 (49.1%) 168 (71.8%)
Median rPFS 

(95% CI)
12.02 months
(9.30, 14.42)

5.59 months
(4.17, 5.95)



2nd interim OS: intent-to-treat analysis

177Lu-PSMA-617 
(n = 234)

ARPI change 
(n = 234)

Median follow-up 12.72 months 13.08 months
Events, n 69 (29.5%)a 65 (27.8%)

Median OS 
(95% CI)

19.25 months
(16.95, NE)

19.71 months
(17.81, NE)

HR: 1.16 (95% CI: 0.83, 1.64)

aThree patients died before receiving 177Lu-PSMA-617

Crossover: 123/146 (84.2%) 
patients who discontinued with 

radiographic progression



ENZA-P: Enzalutamide and 177Lu-PSMA-617 in Poor-Risk Metastatic Castration-
Resistant Prostate Cancer (mCRPC), a Randomized, Phase 2 Trial

Emmett et al. ESMO 2023
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ENZA-P: Enzalutamide and 177Lu-PSMA-617 in Poor-Risk Metastatic Castration-
Resistant Prostate Cancer (mCRPC), a Randomized, Phase 2 Trial

Emmett et al. ESMO 2023



Future clinical trials

Jang et al, Ther Adv Med Oncol . 2023 



PRINCE trial:177Lu-PSMA-617+Pembrolizumab 

- PSA50-RR was 73% (27/37 [95% CI: 56-86]).
-9 patients with RECIST measurable disease, 7 (78%) had a partial response Sandhu et at. ESMO 2021





Future clinical trials

Jang et al, Ther Adv Med Oncol . 2023 



PRESENTED BY:

Balancing Outcomes for Selection of Therapy 

Mehmet Asim Bilen, MD     @bilenma

Benefit

Risk

Improved OS
Improved PFS

Improved response rate
Duration of response

Improved QOL

Toxicity
Risk of Grade 5 event
Primary progression

Worsening QOL
Financial toxicity



Other novel agents on pipeline for mCRPC



ARX517, an anti-PSMA ADC targeting mCRPC

AS269AS269

AS269 Drug-Linker



AMG509, STEP 1 BiTE targeting mCRPC



AZD0754, TGFβRII-armored, STEAP2-targeted 
CAR-T cell

https://www.jci.org/articles/view/169655

NCT06267729

https://clinicaltrials.gov/study/NCT06267729?rank=1


Mr. JA treatment update: 

• Received Lu-PSMA, completed 6 cycles.

• Tolerated well 



Baseline End of treatment



Summary

41

> Front-line treatment of prostate cancer evolved by the addition of doublet 
and triplet combination

> Lu-PSMA-617 is FDA approved for mCRPC post NHA, post taxane

− PSMAfore and ENZA-P establish the activity of Lu-PSMA-617 post NHA prior to 
taxane. 

> Several trials are testing novel agents, including other PSMA targeted 
therapies and novel combinations. 

> mCRPC treatment will continue to evolve in the near future.
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