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Editorial Commentary

New metabolic tracers for detectable PSA levels in the post-
prostatectomy setting: is the era of melting glaciers upcoming?
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The introduction of new metabolic tracers for positron
emission tomography (PET) imaging is changing the
landscape in the early biochemical recurrence of prostate
cancer after radical prostatectomy (1).

Current management of the recurrent disease is
determined by location and extent (2); consequently, the
role of adequate imaging becomes crucial for the diagnostic
assessment of the real tumor burden, especially in the era
of the sub-stratification between MO0 and M1 settings, as
well as castration-sensitive and castration-resistant phases.
Assuming prostate cancer natural history like an iceberg
of which we often see only the tip, in recent years several
scientific experiences have been reported to introduce an
imaging method able to show a larger proportion of this
iceberg (3).

The growing availability of "*F-Fluciclovine and ®*Ga-
PSMA is providing new precious tools for the uro-
oncologic community to assess the real extent of the disease
and thus orient the best therapeutic strategy in patients with
low post-prostatectomy PSA blood levels (<1 ng/mL) (4).

Compared to conventional imaging and to other tracers
like "'C-Choline, more suitable for higher PSA levels (5),
both tracers have collected superior sensitivity and
detection rates for lower PSA values. Given the relatively
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recent introduction in the medical field, to date, there is
only one study that reports a direct prospective comparison
between them.

The study recently published by Calais er 4/. on
The Lancet Oncology (6) concerns a prospective mono-
institutional series of 50 consecutive paired PET-CT scans
performed with "*F-Fluciclovine and “*Ga-PSMA in the
setting of biochemical recurrence after surgery. Primary
endpoint was the detection rate, with the aim to assess an
expected difference of at least 22% in favor of “Ga-PSMA,
while secondary endpoints were detection rates stratified
by PSA values (ranged from 0.2 to 2.0 ng/mL), positive
predictive value and sensitivity of both tracers, and, finally,
inter-observer variability assessment.

"The Authors reported a significantly (P=0.0026; OR =4.8)
higher detection rate of “Ga-PSMA [28 patients out of 50
(56%; 95% CI: 41-70%)] compared to "*F-Fluciclovine [13
cases out of 50 (26%; 95% CI: 15-40%)], thus reaching
the primary endpoint. Therefore, in a subgroup analysis
by regional level of recurrence, “Ga-PSMA showed
superior rates of pelvic lymph nodes metastases detection
[4 cases detected by "F-Fluciclovine vs. 15 diagnosed by
%Ga-PSMA (P=0.0034; OR =12)] and for all extrapelvic
secondary lesions [0 cases with ""F-Fluciclovine vs. 8 with
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%Ga-PSMA (P=0.0078; OR = not estimable)], while no
difference was observed for prostate fossa (P=0.73) and for
extrapelvic lesions divided by site (bone, extra pelvic nodes
or other organs), despite the M1-population data might be
affected by the small number of patients.

A further subgroup analysis was performed basing on
PSA levels categories (0.2-0.5, 0.51-1 and 1.01-2 ng/mL),
collecting no significant differences in terms of detection
rate, most likely due to the small sample size. Lastly, the
inter-observer agreement was consistently superior with
%Ga-PSMA compared to "*F-Fluciclovine (P=0.0020) for
both PSA levels and regional sites of recurrence, with the
exception of prostate bed.

The series presented by Calais et 4l. supports the use of
%Ga-PSMA as the tracer of choice for the early biochemical
recurrence setting, since it showed superior reliability for
the detection of pelvic or extrapelvic metastatic lesions,
with a lower inter-observer variation. The Authors address
these results to some main factors; first of all, the higher
expression of PSMA in the hormone-sensitive scenario
has led to doubly higher SUVmax values compared to
F-Fluciclovine; secondly, unlike the protein LAT-1 which
is the main carrier of Fluciclovine into tumor cells, PSMA
is poorly expressed by non-target areas, thus resulting in a
major contrast with the normal tissue background, which
also contributes to increasing the readers’ agreement.

Of note, “Ga-PSMA global widespread may have
produced higher levels of confidence in reading compared
to ""F-Fluciclovine, which is mostly used in US;
furthermore, the protocol for "*F-Fluciclovine uptake time
was shorter than recommended by the American College
of Nuclear Medicine Guidelines (2 versus 3—5 min), thus
representing two potential biases of the study.

A significant difference between the two tracers failed
to be found in a subgroup analysis by PSA levels probably
due to the small number of patients enrolled. Nonetheless,
PSMA is reported to outperform other tracers in the
presence of PSA <0.5 ng/mL with detection rates up to
58% in some series (7).

The subgroup analysis by regional site revealed
a profound superiority of “*Ga-PSMA compared to
"F-Fluciclovine in detecting both pelvic or extra-pelvic
metastases: despite the study was not designed for the
evaluation of the impact of PET findings on patient
management, this evidence confirms the crucial need for
an accurate method for the detection of any potential
extra-prostatic disease in order to plan the best tailored
therapeutic approach.
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Keeping in mind all the above-mentioned limitations, the
findings of the study by Calais et 4/. are of main importance
in light of the growing evidence supporting the role of
®Ga-PSMA-PET in the biochemical recurrence setting,
as also recommended by the German S3 and the European
Association of Urology guidelines (8,9).

Several Authors also report the use of “Ga-PSMA-PET
for the definition of potential recurrence patterns, particularly
for pelvic lymph nodes, proposing the use of this tracer as a
guide for treatment volumes delineation (10), hypothesizing
a future change in the current standard contouring guidelines
for pelvic lymph nodes radiotherapy (11,12).

Notably, the role of pelvic radiotherapy in the post-
operative patient is still controversial, and its impact on
clinical outcomes is currently unclear (13).

New data are awaited from two randomized clinical
trials investigating the role of both "*F-Fluciclovine and
%Ga-PSMA in salvage radiotherapy (NCT03582774 and
NCT03762759). However, it is reasonable to presume
that a negative “Ga-PSMA-PET may be the ideal trigger
for selecting the real biochemical recurrent patient who
benefits from prostate bed salvage radiotherapy, also for
cases with PSA values <0.5 ng/mL (14).

This is also confirmed by Boreta ez 4l. (15) who observed
a change of planning for salvage radiotherapy in 41.3% of
cases due to PET findings, suggesting that the main role of
%Ga-PSMA can be attributed to the exclusion of metastatic
disease.

Conversely, also De Bari er . (16) highlight the use
of ®Ga-PSMA-PET as a crucial decision-making tool to
detect oligo-metastatic patients potentially candidate for a
metastasis-directed treatment (MD'T), despite to date, long
term follow-up data of PSMA-PET-guided MDT are still
awaited.

The use of stereotactic body radiotherapy (SBRT) in the
setting of oligo-metastatic disease is currently an attractive
option, particularly in the castration-sensitive scenario,
where clinicians may offer a therapeutic alternative to
the premature start of androgen deprivation therapy.
Nevertheless, the role of SBRT in the oligo-metastatic
prostate cancer is still under investigation in terms of impact
on clinical outcomes, although preliminary encouraging
results have been recently published, also including the
castration-resistant population (17-21).

In fact, despite these new tracers may allow the early
detection of small metastases amenable for local treatments,
there might be an amount of undetectable microscopic
disease, potentially underestimated also by “Ga-PSMA-
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PET (22).

Keeping in mind that PSMA-sensitivity is PSA-
related, still, it has produced a remarkable reduction of
the proportion of the so-called “indemonstrable minimal
residual disease” (23).

To keep pursuing this goal, future strategies must be
oriented towards two main objectives: first, the improvement
of imaging quality especially in terms of spatial resolution, as
it may be enhanced by the future widespread implementation
of MRI-based PET scans, for which first experiences describe
higher detection rates compared to the PET-CT imaging,
respectively of 44% (for PSA <0.2 ng/mL) and 72.7% (for
PSA ranging between 0.2 and 0.5 ng/mL) (24).

Secondly, some studies report preliminary experiences
aimed to improve the sensitivity of PSMA-PET basing
on the use of other ligands than %Gallium like "Fluorine,
which seems to increase the detection rates for smaller
targets even with PSA values between 0.2 and 0.49 ng/
mL. Furthermore, given the lower urinary excretion of
"®Fluorine, also local recurrence detection rates seem to be
improved compared to “Gallium-based PET scans (25).

The study of Calais et a/. endorses the use of “Ga-
PSMA as the tracer of first choice in biochemical recurrent
prostate cancer, with a consequent potential favorable
impact on the therapeutic algorithm in this scenario. The
superior detection rates for lower PSA values allow the
early identification of potential metastatic sites, and on this
basis, provide a trustworthy tool for the assessment of the
disease extent, in which clinicians may rely to propose the
best tailored therapeutic approach.

Still, a proportion of micro-metastatic disease remains
occult, since smaller lesions detection remains an unsolved
issue. However, compared to the recent past conventional
imaging, new tracers may lead to a lowering of the tip of the
prostate cancer iceberg, by showing with higher accuracy
the real tumor burden, thus tracing the pathway to the
melting of the iceberg as a viable goal for the future.
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