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What is Biochemical Recurrence?

• Rising PSA after surgery and/or RT with curative 
intent

• Negative TC99 and CT Scan

• Highly variable and often indolent course



• 63 yo male with Gleason 8(4+4) localized prostate cancer

• Treated with RT in 2011 with curative intent

• Recurrent PSA (BCR) in 2016, neg Tc99 and CT imaging

• By 2019 his PSA was 29.  CT and Tc99 remained negative.  PSA 
Doubling time was 17 months.

• He had a PSMA scan as part of a study…

Case Study



3mm L int 
mammary node

Representative 
mesenteric focus 
anterior to liver 
without CT correlate

PSA =29 in 2019

Representative mesenteric 
focus without CT correlate

Representative liver foci 
without CT correlate

6mm presacral node

Representative R colon focus 

Focus in spleen  
without CT correlate

PSA Doubling Time is 17 months
Madan RA et al. JCO 2022



PSA  49.5 ng/mL 
in August 2021

MRI 8-26-2021
8-26-2021 PSMA scan with new and 
increased foci in pleural, peritoneal and 
mesenteric membranes

Diffuse uptake again 
in prostate and SVs. 
Increased in L ing LN 
and other pelvic LNs.

Foci in right upper 
lung pleural opacity

Splenic focus, likely 
serosal surface

Foci in umbilicus and colonic mesentery

Lesion throughout the 
prostate
NIH score: High

Madan RA et al. 
J Clin Oncol 2022
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• But should it change how we treat recurrent disease 
(i.e. BCR)?

• Changes in technology will only change the urge to 
treat!
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• But should it change how we treat recurrent disease (i.e. BCR)?

• Changes in technology will only change the urge to treat!

• PSMA scans still do not show all of the disease

PSMA Scans Will Change How 
We See Recurrent Prostate Cancer (BCR)



PSMA PET Directed Therapy in BCR

• STOMP Trial, up to 3 lesions
• Within 1 year ~30% are on ADT (60% @ 2 

years)
(Ost et al. ASCO GU 2020)

• N= 114, PSMA + lesions treated with radiosurgery
• >60% Biochemical failure at 6 months if 1+ lesion

(Horn, T et al Euro Urol 2020)

ADT-Free Survival in STOMP

14



Metachronous/Biochemically Recurrent 
Prostate Cancer (CT and Tc99 Neg, PSMA +)

N= 116 “That’s it.  That’s the 
data…

So why are we doing 
so much SBRT outside 
of trials… it puzzles 
me.”

Dr. Piet Ost, Radiation 
Oncologist, ESMO 2022

* Small numbers and short follow-up may limit 
rPFS and OS data

Both Trials only enrolled pts with 1-3 
lesions on PET

PFS = PSA rise 
of 25% with a 
min of 2.0

Slide Presented by Dr. P. Ost, ESMO 2022



“Wouldn’t it be 
swell if we had 
a biomarker 
that could 
predict 
outcomes…”



PSADT and Time to Metastasis on CT or Tc99 Scan

Antonarakis et 
al. BJUI 2012



BCR mCSPC

PET 
Imaging (-) (-) (+) (+) (+) (+)

Conventional 
Imaging (-) (-) (-) (-) (-) (+)

+ Phase 3*
CHAARTED
ENZAMET

LATTITUDE
PEACE1

(*PET Imaging Not Evaluated)
Recurrent Pts a Minority

Negative Data for ADT
ELAAT/TOAD trial 
(Loblaw et al, ASCO 2018)

STAMPEDE 
ADT + Abi subset 
>3% of 1,976 pts
(Attard, Lancet 2022)

PSMA PET and the Continuum of BCR to mCSPC

18Adapted from Kase AM et al, Cancers 2022



PSMA Scans Will Lead to Over Treatment

Antonarakis et 
al. BJUI 2012



Madan RA et al. 
J Clin Oncol 2022



This is no Prospective Data on the Evolution 
PSMA+ Disease in BCR



Eligible 
Patients 

Enroll

PSMA PET 
has Positive 

Findings 

Repeat PSMA 
Imaging in 6 

Months

PSMA PET 
has Negative 

Findings 

Repeat PSMA 
Imaging in 1 

year

PSMA Natural History Study Design
ClinicalTrials.gov Identifier: NCT05588128



Eligibility
Inclusion Criteria

• History of primary treatment for prostate cancer (either surgery or radiation).
• PSA ≥ 0.50
• Testosterone >100
• Age ≥18 years.
• The ability of a subject to understand and the willingness to sign a written informed consent document

• Exclusion Criteria
• Evidence of soft tissue disease on CT scan or MRI as clinically indicated) (lymph nodes up to 1.5 cm in the shortest dimension

are allowed).
• Evidence of bone lesions on Tc99 bone scan.
• Prostatectomy within 1 year before entering the study.
• ADT within the 6 months before entering the study
• Systemic therapy for prostate cancer within the 6 months before entering the study

ClinicalTrials.gov Identifier: NCT05588128



NEUROENDOCRINE
PROSTATE CANCER



Neuroendocrine Prostate Cancer (NEPC)

• What is this?  And Why do we need to define it?

• Are Neuroendocrine & Small Cell Prostate Cancer the 
same thing?

• Does every “NEPC” get treated Platinum+Etoposide?



“…small-cell neuroendocrine prostate cancer is 
present in nearly one fifth of patients with 
mCRPC and is associated with shortened
survival.”



“Proposed” Neuroendocrine “Markers” 

Proposed Genomic Definition:
• RB loss
• P53 mutation

Clinical Findings that Raises Fear of 
Neuroendocrine Prostate Cancer and Lead 
to NE Staining:

• “Low” PSA

• Soft tissue disease

• Short Response to ADT/anti-androgen

Parimi, V et al.  Am J Clin Exp Urol 2014



Are All Neuroendocrine Prostate Cancer The 
Same?

“Prostatic adenocarcinomas with scattered foci of neuroendocrine immunohistochemical expression 
are designated under prostatic adenocarcinoma with neuroendocrine differentiation (PCND). PCND can 
present as untreated primary pathology or more commonly as a post ADT and androgen receptor 
inhibition resistance phenomenon.” 

Histologically focal neuroendocrine differentiation ranges from 10 to 100% in prostate 
adenocarcinomas treated by ADT. (Epstein JI, Am J Surg Pathol 2014)  

Parimi, V et al.  Am J Clin Exp Urol 2014



“Patients whose biopsy fell within the small-cell–enriched
cluster 2 on unsupervised hierarchical clustering likewise 
had worse survival”



Eur J Cancer. 2019 

Small Cell Prostate Cancer 
is significantly worse than 
“Mixed Adeno-NE”



Are All Neuroendocrine Prostate Cancer The 
Same?

Small Cell Prostate Cancer

• 2% of all prostate cancer
• Can be de novo or arise years after diagnosis
• PSA is often absent
• Rapid often soft tissue progression
• Best treated with a platinum-based regimen
• Expected survival is 12-18 months

Parimi, V et al.  Am J Clin Exp Urol 2014



Small Cell Neuroendocrine Prostate Cancer is 
a Conflation of Terms

Prostate Cancer 
Adenocarcinoma with 
Neuroendocrine 
Features

Small Cell

Parimi, V et al.  Am J Clin Exp Urol 2014



“Although adenocarcinoma of the prostate with neuroendocrine differentiation may
respond to platinum-based therapies, it is not immediately clear at what point in this lineage transformation standard 
prostate therapies, such as androgen receptor targeting, need to be abandoned for a small-cell regimen. Prematurely 
curtailing standard prostate cancer therapies in patients diagnosed with adenocarcinoma with neuroendocrine 
features in favor of a purely small-cell regimen may lead to increased toxicity and thus diminished survival.”



• Small Cell Prostate Cancer
– Very rare (2% of prostate cancer)
– Often PSA=0
– Rapid disease course
– Requires therapy with a platinum-based regimen

Small Cell Neuroendocrine Prostate Cancer is 
a Conflation of Terms

Small Cell is 
driving worse 
outcomes 
reported in  
“NEPC”



• Small Cell Prostate Cancer
– Very rare (2% of prostate cancer)
– Often PSA=0
– Rapid disease course
– Requires therapy with a platinum-based regimen

• Adenocarcinoma with Neuroendocrine Features
– Can be seen at diagnosis or after ADT
– May not be associated with a rapid disease course
– May still respond to standard prostate cancer therapies

Small Cell Neuroendocrine Prostate Cancer is 
a Conflation of Terms
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