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BACKGROUND: The PRINCE trial (NCT03658447) showed promising activity for radioligand [177Lu]Lu-
PSMA-617 (LuPSMA) in combination with pembrolizumab, an anti-programmed death 1 inhibitor, in 

metastatic castration resistant prostate cancer. Here, we present an exploratory analysis of serial 
circulating tumor DNA (ctDNA) measurements with paired circulating tumor cell (CTCs) evaluations and 
PSMA-PET imaging to identify predictors of response and resistance to LuPSMA plus pembrolizumab.  
 

METHODS: We analyzed plasma ctDNA, CTCs and PSMA-PET imaging for participants in the PRINCE trial 
at baseline (n=37), after 12 weeks of treatment (n=35) and at progression (n=28). FDG-PET imaging 
was available for all patients at baseline. Targeted sequencing of plasma and matched white blood cell 

DNA was used to estimate ctDNA fractions and assess genomic profiles. CTCs were quantified and single 
cell sequencing was performed using the EpicSciences platform. On-treatment changes on PSMA-PET 
imaging were assessed with RECIP criteria. Biomarkers at baseline and on-treatment were associated 
with PSA90 response rate (PSA90-RR) and radiographic progression free survival (rPFS).  

 
RESULTS: Participants with baseline ctDNA fraction <30% or PSMA-PET SUVmean ≥10 showed superior 
rPFS, with potential complementary roles for both markers to enhance prognostic accuracy (n=12; 
median rPFS not-reached). Alterations in tumor suppressor genes (TP53, RB1, PTEN) detected in ctDNA 

were associated with greater FDG-PET SUVmean expression (5.6 vs 4.2, p=0.02), higher metabolic tumor 
volume (145.0 vs 30.3, p=0.004), and worse rPFS (3.9 vs 14.2 months, p<0.01) compared to patients 
without these alterations. Both ctDNA detection and PSMA-PET RECIP classification at 12-weeks on-

treatment were strongly linked with PSA90-RR and rPFS. PSA90-RR and rPFS was similar for patients with 
undetected ctDNA regardless of RECIP classification. Participants with detected ctDNA at 12-weeks and 
progressive disease by RECIP had a shorter rPFS than those with stable disease by RECIP (median 2.9 vs 
8.8 months, p<0.01). At progression, PSMA expression on PET-imaging was lower compared to baseline 

(PSMA SUVmean 5.8 vs 9.0, p<0.01), despite similar PSMA total tumor volumes and wildtype FOLH1 
ctDNA in all but one patient. Evidence for substantial subclonal remodeling was observed in ctDNA at 
progression and corroborated by single CTC copy number profiles. 24% of participants had a clonal 

expansion of tumor suppressor gene mutations at progression.  
 
CONCLUSIONS: We propose that liquid biopsies have additive value to PET-imaging for patient 
prognostication and early treatment monitoring on LuPSMA plus pembrolizumab. Additionally, we provide 

new insights into molecular determinants of response and resistance to these agents, including ctDNA 
fraction, PSMA expression and tumor suppressor gene loss.  
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