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Introduction:

The tumor sink effect is the phenomenon by virtue of which the sequestration of a radiopharmaceutical in cancer lesions leads to
decreased activity concentration in the bloodstream and uptake by organs. In radiopharmaceutical therapy, this translates into lower
healthy tissues irradiation for patients with widespread and intensely avid metastases, especially when a fixed-activity regime is
applied. The aim of this subanalysis of the 3aTMPO study was to investigate the tumor sink effect on prostate-specific membrane

antigen (PSMA) imaging in a population of patients with metastatic castration-resistant prostate cancer (MCRPC).

Methods:

Ninety-eight patients with progressive mCPRC and at least 3 metastases on conventional imaging were enrolled in 3TMPO, a
prospective multicenter cohort study investigating intrapatient intermetastatic heterogeneity using multi-tracer PET/CT
(NCT04000776). As part of this study, all participants underwent a whole-body PET/CT 60 minutes after injection of 68Ga-
PSMA-617. One was excluded because of missing data and therefore 97 participants were included in this analysis. The total tumor
burden was delineated semi-automatically by drawing a volume of interest (VOI) including all voxels with an SUV = 1.5x liver
SUVmean followed by removal of sub-VOIs <1cc or representing benign uptake. The total lesion fraction (TLF) was obtained by
dividing the total lesion activity by the body weight in grams and expressed in percent. Participants were stratified into three tumor
burden groups: Small (<10%), Moderate (=10% to <25%) and Large (=25%) TLF. Weight, lean body weight (LBW), body surface
area (BSA) and estimated glomerular filtration rate (eGFR) were also considered as independent variables. The liver and blood pool
(thoracic aorta) activity concentrations were sampled using 3-cm spherical VOlIs. For target organs, i.e. the kidneys, parotid glands
and spleen, 2-cm VOIs centered on the location of organ SUVpeak were used. All uptake data was expressed in percent injected
activity per cc (%lA/cc), which is in principle more directly related to the specific absorbed dose (Gy/GBq) than SUV in a therapeutic

setting. Data was analyzed using Spearman correlations and Kruskal-Wallis tests followed by Dunn’s post-hoc tests.

Results:

The median TLF was 2.2 % (range: 0.0%—43.5%). Among the 97 participants, 72 (74%) were found to have a small, 17 (18%) a
moderate, and 8 (8%) a large tumor burden. For each healthy tissue, the IA%/cc was negatively and significantly correlated with TLF
(r ranging -0.33 to -0.46; p<0.001), and statistically significant differences in tissues |1A%/cc were found between the tumor burden
groups (Figure 1; p<0.01). Typical cases illustrating the tumor sink effect are shown in Figure 2. The |1A%/cc of the liver and blood
was also negatively and significantly correlated with weight, LBW, BSA and eGFR (r ranging -0.23 to -0.33; p<0.05), while that of the
parotid with weight and BSA (r of -0.27 and -0.23, respectively; p<0.05). When combining predictive variables, the term [BSA/(1-
TLF)] tended to yield the strongest negative correlations with healthy tissues 1A%/cc (r ranging -0.33 to -0.63; p<0.001).

Conclusions:

We observed a tumor sink effect among mCRPC patients scanned with 68Ga-PSMA-617 PET/CT. This finding supports that, in the
context of PSMA-RLT, patients with a larger tumor burden are likely to receive lower absorbed doses to healthy tissues than they
could tolerate and as such be undertreated with the current one-size-fits-all, fixed-activity regimes. Other factors such as body
habitus and renal function may predictably further impact the biodistribution of PSMA radioligands and consequently the dosimetry
during PSMA-RLT. Personalizing PSMA-RLT could allow to safely increase the injected activity, tumor absorbed dose and clinical
benefits in a substantial proportion of patients, and particularly those with a larger tumor burden who are the most in need of

therapeutic relief.
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