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The emerging role of prostate-specific membrane
antigen (PSMA) PET-CT in patients with high-risk
prostate cancer: moving the bar in high-risk prostate

cancer
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he proPSMA trial is a Phase III

multicentric trial that examined the role
of gallium-68-prostate-specific membrane
antigen (PSMA)-positron emission
tomography/computed tomography (PET/
CT) scan versus conventional CT and bone
scan to determine the presence of distant
disease prior to curative-intent treatment
with surgery or radiation for men with high-
risk prostate cancer. The findings showed
the superiority of PSMA PET/CT scan with
27% better accuracy and sensitivity at 92%
versus conventional CT and bone scans,
which yielded 65% (P < 0.0001). Further
subgroup analyses showed that PSMA
PET-CT was better in detecting pelvic nodal
metastases at 91% versus 59% (32% absolute
difference; 28%-35%), and in detecting
distant metastases at 95% versus 74% (22%
absolute difference; 18%-26%). In addition,
the use of gallium-68-PET/CT scan also led
to changes in the management of patients
for curative intent surgery or radiation. In
summary, the role of gallium-68-PET/CT
scan has evolved and is very promising in the
primary staging of high-risk prostate cancer.

Prostate cancer is the most common
noncutaneous cancer among American
men. While early-stage prostate cancer is
typically treated with curative-intent surgery
or radiation, it is also well established that
early treatment affords cure in most patients.
However, men with high-risk prostate cancer
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while making up only 15% of men diagnosed
with prostate cancer,' also are at a high risk
of failure and potential for biochemical
recurrence or distant disease. Prostate-
specific membrane antigen (PSMA) is an
integral transmembrane protein expressed
in all types of prostatic tissue including
prostate carcinoma,” and is emerging as a
useful diagnostic and possibly therapeutic
target. There are varying PSMA tracers
which are frequently small molecules that
bind to the PSMA receptor. The one that
is commonly used is 68 gallium (68Ga)-
PSMA-11, which is composed of a radioactive
carrier gallium-68 and the small-molecule
component of PSMA-11 that binds to the
receptor. Targeted radiation therapy using
radiolabeled small molecule that selectively
binds to PSMA receptor has recently shown
very promising results in men with metastatic
castration-resistant prostate cancer, even
heavily pretreated with chemotherapy and
androgen-signaling agents.> Moreover, PSMA
theranostics as the next wave of promising
treatment for metastatic castrate-resistant
prostate cancer has gained ground and likely
will lead to the next viable treatment option.*
Similarly, the use of PSMA as a diagnostic
tool has also garnered equal, if not more,
attention given the potential to change therapy
especially in the biochemical recurrence
setting. In a single-arm, prospective trial that
looked at 635 biochemically recurrent patients,®
the positive predictive value was 0.84 and 68Ga-
PSMA-11 PET detected localized recurrent
prostate cancer in 475 of 635 (75%) patients.
The proPSMA trial was a Phase III
multicentric randomized study conducted

in Australia on 300 patients with untreated
high-risk prostate cancer defined by Gleason
grade Group 3-5, prostate-specific antigen
(PSA) 220 ng ml', or clinical stage >T3.5
Patients were randomized 1:1 to gallium-
68-PSMAL11 positron emission tomography/
computed tomography (PET/CT) and
conventional imaging, consisting of computed
tomography of the abdomen/pelvis and bone
scintigraphy with single photon emission
computed tomography (SPECT)/CT. Patients
with negative scan results, equivocal or
oligometastatic disease, crossed over to receive
the other imaging arm. A scan is considered
positive if biopsy showed confirmation of
prostate adenocarcinoma, change of a bone
lesion to sclerotic or blastic lesion on follow-
up scans, or other soft-tissue criteria were met.

The primary outcome of the trial was to
determine the accuracy of first-line imaging
for identifying either pelvic nodal or distant
metastatic disease. The reference standard
regarding the presence of pelvic nodal or
distant metastases was determined by each site’s
investigator at 6 months, with accuracy being
predefined using a scoring system incorporating
histopathologic, imaging, and clinical follow-up
at 6 months postrandomization. The secondary
objectives include comparing management
impact, the number of equivocal studies, the
incremental value of second-line imaging in
patients who cross over, health economics,
radiation exposure, interobserver agreement,
and safety of PSMA-PET/CT. While the trial
did not specify the type of treatment, change in
treatment as a result of the scan was recorded
using a referrer-reported questionnaire. The
trial included patients with a median age of 69
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years, with a median PSA of 10 ng ml™, with
21.7% of PSA over 20 ng ml™ and 27% with
T3 disease or more. The results showed that
the accuracy of gallium-68-PSMA11 PET/CT
was 27% greater (95% confidence interval [CI]:
23%-31%, P < 0.0001) than the conventional
imaging (92% [95% CI: 88%-95%] vs 65%
[95% CI: 60%-69%]), which translated to a
lower sensitivity of the conventional CT and
bone scan (38% [95% CI: 24%-52%] vs 85%
[95% CI: 74%-96%]) for gallium-68-PSMA11
PET/CT scan with a specificity of 91% (95% CI:
85%-97%) for conventional imaging compared
to 98% (95% CI: 95%-100%) for PSMA PET-
CT. Further subgroup analyses showed that
first-line PSMA PET-CT detected the following
diseases including pelvic nodal disease in 30 of
148 men (20%), abdominal nodal metastases
in 13 (9%), bone metastases in 15 (10%), and
visceral metastases in one patient (1%). Changes
in management were also seen. Among patients
who underwent first-line PSMA PET-CT,
20 (14%) of 148 patients had a change from
curative-intent treatment to palliative-intent
treatment, a change in radiation technique
was seen in 11 patients (7%), and the surgical
technique was changed in 11 (7%) patients.
Radiation exposure is also deemed higher
in those who undergo conventional CT and
bone scan. Radiation exposure from first-line
diagnostic imaging was higher with that of
conventional imaging (19.2 [95% CI: 18.2-20.3]
mSv compared with PSMA PET-CT at 8.4 [95%
CI: 8.1-8.7] mSv; P < 0.001).

This study provides the compelling use
and value of PSMA scan as a diagnostic tool,
which helps further delineate the presence
of metastatic disease for patients who have
high-risk or very high-risk prostate cancer for
whom more aggressive multimodality therapy
is more appropriate.” In addition, finding
oligometastatic disease drives alternative

management strategies such that whom
primary local therapy may not be appropriate
for the patient with widely metastatic disease.

However, questions remain as to
the availability of these tracers and their
applicability in different settings because
guidelines formulated by the European
Association of Nuclear Medicine and the
Society of Nuclear Medicine and Molecular
Imaging were based mainly on the experience
and availability of the 68Ga-PSMA ligand as
well as the wide variability of applicability
in different institutions.® In addition, all the
studies including those on treatment with
chemotherapy or androgen-signaling agents
in first-line metastatic prostate cancer were
all based on conventional imaging rather
than the more sensitive PSMA-based testing.
There are other tracers such as 18F-DCFPyL
which can be produced in larger quantities
and 18F-PSMA-1007° which has a longer
half-life than 68Ga-PSMA-11, which could
be more technically accessible. In addition,
further heightened sensitivity may be added
by doing additional multiparametric magnetic
resonance imaging (MRI) as shown in a
biochemical recurrence study after radical
prostatectomy.'® Ultimately, the role of 68Ga-
PSMA-11 in the diagnosis of high-risk prostate
cancer would help change management
decisions as it relates to proceeding with
primary local therapy or need for additional
intensified therapy.
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