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MOLECULAR IMAGING

Biochemical Recurrence of Prostate Cancer 

 •FDA approval of PET Tracers: 

 –C-11 Choline (2012) 

 –F-18 Fluciclovine (2016) 





NON-METASTATIC DISEASE

 Metastasis free survival

 Prevention of metastasis







PROSPER

 In 1401 men, ENZA significantly prolonged median MFS 
(36.6 mo vs 14.7 mo [P < .0001]), time to first use of new 
antineoplastic therapy (39.6 mo vs 17.7 mo [P < .0001]) and 
time to PSA progression (37.2 mo vs 3.9 mo [P < .0001]) 
compared to PBO (Table). In the first interim analysis of OS 
there was a trend in favor of ENZA (hazard ratio [HR] = 
0.80; P = .1519). Median duration of treatment was 18.4 mo 
vs 11.1 mo for ENZA vs PBO. 

 Adverse events (AEs) were higher with ENZA vs PBO (any 
grade: 87% vs 77%; grade ≥ 3: 31% vs 23%; serious: 24% vs 
18%); 10% with ENZA discontinued treatment due to AE vs 
8% with PBO



TRIAL COMPARISON

Prosper Spartan Aramis

MFS 40.4 vs 18 mos 40.4 vs 16.2 mos 40.4 vs 18 mos

Time to new anti-

neoplastic 

medication

39.6 vs 17.7 mos - -

PFS 40.5 vs 14.7 mos 36.8 vs 14.8 mos

Side effects Falls, fracture, rash, 

seizure

Falls, rash 

fracture,hypertens-

ion, hypothyroidism

Less falls, fractures



OVERALL SURVIVAL WITH MFS 

MEDICATIONS

 Darolutamide- In conjunction with androgen-deprivation therapy (ADT), darolutamide
reduced the risk of death by 31% versus placebo (HR, 0.69; 95% CI, 0.53-0.88; P = .003) in 
patients with nmCRPC. At 3 years, the rates of OS were 83% with darolutamide versus 77% for 
placebo. The trial investigators noted that the effect of darolutamide on OS was statistically 
significant despite a high rate of patients in the placebo arm (55%) crossing over to the 
experimental-therapy arm

 Enzalutamide 288 of 933 patients (31%) in the enzalutamide group and 178 of 468 (38%) in the 
placebo group had died. Median overall survival was 67.0 months (95% confidence interval 
[CI], 64.0 to not reached) in the enzalutamide group and 56.3 months (95% CI, 54.4 to 63.0) in 
the placebo group (hazard ratio for death, 0.73; 95% CI, 0.61 to 0.89; P = 0.001).

 52.0 months, 428 of 427 required OS events had occurred. Median treatment duration was 
39.2 months with apalutamide and 11.5 months with placebo. Median OS was significantly 
longer with the addition of apalutamide, at 73.9 versus 59.9 months, with a hazard ratio of 
0.784 (P = .016). In addition, apalutamide significantly lengthened time to cytotoxic 
chemotherapy, with a hazard ratio of 0.629 (P < .001)



OPTIONS FOR METASTATIC HORMONE 

SENSITIVE DISEASE

ADT plus

 Docetaxel

 Enzalutamide

 Apalutamide

 Abiraterone acetate and prednisone



OPTIONS FOR CASTRATE RESISTANT 

PROSTATE CANCER

 Abiraterone  and prednisone 

 Enzalutamide 

 Radium-223  for men with cancer that has spread to the bone

 Docetaxel  and prednisone

 Sipuleucel-T  for men who have few or no symptoms from the 
cancer

 Cabazitaxel and prednisone for men with prostate cancer that 

has worsened while receiving docetaxel



PROMOTE-1
ABIRATERONE ACETATE PHARMACOGENETICS

STUDY SCHEMA

CRPC stage patients initiating 
treatment with Abiraterone 

acetate (n=200 in 1st 2-3 years) 

• Germline WES
• Tumor WES
• Tumor CpG methylation
• Tumor RNA-seq
• Xenografts

1st biopsy of metastatic
tumor tissue and obtain 

germline DNA 2nd biopsy of metastatic
tissue

• Tumor WES
• Tumor CpG methylation
• Tumor RNA-seq
• Xenografts

12-week PFS
Composite response assessment 
endpoint OR treatment failure 

prior to 12 weeks

Abiraterone 
continued in 
responders

Change of 
treatments in 
disease 
progressors

Continued 
monitoring as 
per standard of 
care – and 
follow-up
for overall 
survival (OS) for 
the entire 
cohort







PROFOUND  (NCT02987543)

multicenter trial randomizing (2:1) 256 patients to olaparib 300 mg 

twice daily and 131 patients to investigator’s choice of 

enzalutamide or abiraterone acetate. All patients received a GnRH 

analog or had prior bilateral orchiectomy. Patients were divided 

into two cohorts based on their HRR gene mutation status. Patients 

with mutations in either BRCA1, BRCA2, or ATM were randomized in 
Cohort A (N=245); patients with mutations among 12 other genes 

involved in the HRR pathway were randomized in Cohort B (N=142); 

those with co-mutations (Cohort A gene and a Cohort B gene) 

were assigned to Cohort A



RESULTS

 A statistically significant improvement was demonstrated for 

olaparib compared to investigator’s choice in Cohort A for rPFS 

with a median of 7.4 months vs 3.6 months (HR 0.34; 95% CI: 0.25, 

0.47; p<0.0001), for OS with a median of 19.1 months vs. 14.7 

months (HR 0.69; 95% CI: 0.50, 0.97, p=0.0175) and for ORR 33% vs 

2% (p<0.0001). A statistically significant improvement for olaparib 
compared to investigator’s choice was also demonstrated for 

rPFS in Cohort A+B, with a median of 5.8 months vs. 3.5 months 

(HR 0.49; 95% CI: 0.38, 0.63; p<0.0001).



TRITON2 (NCT02952534),

multi-center, single arm clinical trial in 115 patients with BRCA-

mutated (germline and/or somatic) mCRPC who had been treated 

with androgen receptor-directed therapy and taxane-based 

chemotherapy. Patients received rucaparib 600 mg orally twice 
daily and concomitant GnRH analog or had prior bilateral 

orchiectomy.



RESPONSE RATE

 Objective response rate (ORR) and duration of response 

(DOR) were assessed in 62 patients with measurable disease. The 

confirmed ORR was 44% (95% CI: 31, 57). Median DOR was not 

evaluable (NE; 95% CI: 6.4, NE). The range for the DOR was 1.7-
24+ months. Fifteen of the 27 (56%) patients with confirmed 

objective responses had a DOR of ≥6 months.



RADIOLIGAND THERAPY





VISION TRIAL

 open-label trial included 831 patients (1179 initially screened) 

with progressive PSMA-positive mCRPC who received at least 1 

novel androgen axis drug (eg, enzalutamide or abiraterone 
acetate and were previously treated with 1 to 2 taxane regimens



VISION RESULTS

 Patients were randomized in a 2:1 ratio to LuPSMA (7.4 GBq every 6 
weeks x 6 cycles; n = 551) plus SOC or SOC alone (n = 280)..

 The median OS was 15.3 months in the LuPSMA arm versus 11.3 
months in the SOC alone arm, translating to a 38% reduction in the 
risk of death (HR, 0.62; 95% CI, 0.52-0.74; P <.001).The rPFS was 8.7 
versus 3.4 months, respectively (HR, 0.40; 99.2% CI, 0.29-0.57; P <.001).

 There was also a statistically significant benefit favoring the LuPSMA
arm for the key secondary endpoints of objective response rate 
(ORR), disease control rate (DCR), and time to first symptomatic 
skeletal event (SSE). The ORRs and DCRs were 29.8% versus 1.7% and 
89.0% versus 66.7%, respectively. The median time to first SSE was 11.5 
months in the LuPSMA group compared with 6.8 months in the 
control arm (HR, 0.50)



VISION TRIAL

 A 40% reduction in the risk of death was observed when 177Lu-
PSMA-617A was added to standard of care therapy in patients 
with PSMA-positive metastatic castration-resistant prostate 
cancer.

 The findings presented during 2021 American Society of Clinical 
Oncology Annual Meeting showed that at a median follow-up of 
20.9 months, the addition of LuPSMA led to a 40% reduction in the 
risk of death and a 4-month improvement in median OS versus 
SOC alone (HR, 0.62). Adding the targeted radioligand 
therapy also led to a 5.3-month improvement in median 
radiographic progression-free survival (rPFS), translating to a 60% 
reduction in the risk of progression or death (HR, 0.40).



TOXICITY

 The safety analysis included 529 patients in the LuPSMA cohort 

and 205 patients in the control group. The investigators 

considered LuPSMA treatment to be well tolerated. The most 

common adverse events (AEs) across all grades occurring in the 

LuPSMA arm were fatigue (49.1% vs 29.3% in the control arm), 

bone marrow suppression (47.4% vs 17.6%, respectively), dry 
mouth (39.3% vs 1%), nausea/vomiting (39.3% vs 17.1%), kidney 

effects (8.7% vs 5.9%), second primary malignancies (2.1% vs 1%), 

and intracranial bleeding (1.3% vs 1.5%).
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