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Abstract

PSICHE (NCT05022914) is a prospective trial to test a [®*Ga]Ga- PSMA-11 PET/CT imaging tailored strategy. All evalu-
able patients had biochemical relapse after surgery and underwent centralized [*®*Ga]Ga-PSMA-11 PET/CT imaging. The
treatment was performed according pre-defined criteria. Observation and re-staging at further PSA progression were pro-
posed to patients with negative PSMA and previous postoperative RT. Prostate bed SRT was proposed to all patients with
a negative staging or positive imaging within prostate bed. Stereotactic body radiotherapy (SBRT) to all sites of disease
was used for all patients with pelvic nodal recurrence (nodal disease <2 cm under aortic bifurcation) or oligometastatic
disease. At 3 months after treatment, 54.7% of patients had a complete biochemical response Only 2 patients experienced
G2 Genitourinary toxicity. No G2 Gastrointestinal toxicity was recorded. A PSMA targeted treatment strategy led to
encouraging results and was well tolerated.
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Background

Men with biochemical relapse (BR) after radical prostatec-
tomy (RP) are currently managed with salvage radiother-
apy (SRT) [1]. However, Next Generation Imaging (NGI)
has been shown to significantly impact management of
treatment after BR in one randomized controlled trial [2].
Guidelines recommend to tailor treatment on the basis of
Prostate Specific Membrane (PSMA) imaging [3], but
there are no standard option. Although prostate bed SRT is
a reasonable option for patients with negative imaging or
local recurrence within prostate bed, how best to manage
oligometastatic patients identified by PSMA PET imaging
requires additional investigation [3]. The role of metastasis
directed therapy (especially Stereotactic Body RT-SBRT)
has been addressed recently in a pooled analysis from two
prospective randomized trials [4], but no prospective data
exploring clinical ouctomes after all forms of salvage treat-
ment based on NGI staging is currently available. PSICHE
(NCT05022914) is a prospective observational trial with the
aim to explore oncological results of a [*®*Ga]Ga-PSMA-11
PET/CT tailored strategy based on a pre-defined treatment
algorithm. The detection rates and their impact on treatment
decisions after [®®Ga]Ga-PSMA-11 PET/CT were previ-
ously reported [5], In the current report we present early bio-
chemical results after NGI guided treatment administration.

Methods
Study design

PSICHE (NCT05022914) is an ongoing, prospective
observational multicenter study at two italian centers. The
inclusion criteria are prior RP with or without postopera-
tive prostate bed radiotherapy, histological proven pros-
tate adenocarcinoma, BR (defined as PSA>0.2 ng/ml) but
PSA<1 ng/ml. Any patient who had a persistently elevated
PSA (>0.1 ng/ml) within 16 weeks after RP or prior SBRT
to pelvic or extrapelvic disease was excluded from the trial.
Postoperative androgen deprivation therapy (ADT) was
discontinued at least 6 months before study enrollment.
According to PSMA-RADS, a lesion was considered posi-
tive if high levels of radiotracer uptake and corresponding
anatomic findings that are indicative of the presence of PCa
were detected [6]. All patients were staged with central-
ized [®®Ga]Ga-PSMA-11 PET/CT and treated with a pre-
defined criteria based on PET/CT findings. All patients who
had prior postoperative RT and had negative PSMA PET/
CT imaging were managed with observation and re-stag-
ing at PSA progression. Prostate bed SRT was offered to
all patients without detectable disease or positive imaging
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confined within the prostate bed. Stereotactic body radio-
therapy (SBRT) to all sites of disease was offered to all
patients with pelvic nodal recurrence (nodal disease <2 cm
under aortic bifurcation) or oligometastatic disease (<3 non
visceral metastatic lesions according to Italian Association
of Radiotherapy and Clinical oncology (AIRO) definition
[7]). Non oligometastatic disecase was treated with Andro-
gen deprivation therapy with or without other systemic
treatment for hormone sensitive prostate cancer.

Study procedures

For prostate bed SRT, The Clinical Target Volume (CTV)
was defined according to European Organisation for
Research and Treatment of Cancer (EORTC) guidelines
[8]. A CTV to Planning Target Volume (PTV) margin of
5-8 mm was added according to clinical practice and Image
guidance protocols used. Doses and fractionation schedules
were according to local clinical practice, provided that at
least 66 Gy in 33 fractions, or equivalent dose/fraction-
ation regimens, were delivered. Dose intensification (e.g.
72-74 Gy in 36-37 fractions or equivalent dose/fraction-
ation schedules) were allowed if PSMA/PET-CT findings
were confined to the prostatic fossa. The target volume goal
was that at least 95% of the PTV was covered by 100%
of prescription isodose. Dose constraints to Organs at risk
(OAR) were according to the QUANTEC-report [9]. SBRT
was delivered in all patients with pelvic nodal or oligo-
metastatic disease. The gross target volume (GTV) was any
demonstrable abdominal nodal or bone metastatic disease
detected by PSMA PET/CT. Morphological, topographical
and metabolic informations were included in delineation
of the target volumes. A GTV to PTV margin of 3-5 mm
was added according to clinical practice and institutional
image guidance protocols. Dose and fractionation schedules
were 24-36 Gy in 3 fractions, 30-45 Gy in 5 fractions, 36
or 45 Gy in 6 fractions. Concomitant ADT was not allowed
in patients undergoing SRT or SBRT. Lifelong ADTwith or
without androgen receptor targeted agents (Apalutamide
or Enzalutamide) was prescribed when widespread meta-
static disease was detected. Complete protocol as approved
by ethical committee can be found in the supplementary
materials.

Clinical outcomes

Complete Biochemical response (CBR) or partial Bio-
chemical Response (PBR) were defined as a PSA reduction
to less than 0.2 ng/ml or <50% as compared to baseline,
respectively PSA decline was defined as any PSA decline
from baseline as the difference between baseline and PSA
three months after treatment. Biochemical progression was
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Table 1 Principal population features
2002-2022

Year of Radical Prosta-
tectomy (range)

Initial PSA at 8.1 ng/ml (IQR 5.4-11.6)
Prostatectomy
(median value, IQR)
pT T2: 27 (26%)
T3a: 59 (56.7%)
T3b: 18 (17.3)
pN pNO:71 (68.3%)
pN1: 6 (5.7%)
PNx:27 (26%)

Initial Gleason Grade
group

3+3:4(3.8%)
3+4:28(27%)
4+3:33(31.7%)
4+4:24(23%)
4+5:13 (12.5%)
5+4:2(2%)
Surgical Margin status RO0: 50

R1: 54
Time between prosta- 40 months (13-75.7)
tectomy and recur-
rence (Median, IQR)

Age (median value, 69 (62-72)

IQR)

PSA at recurrence 0.39 ng/ml (IQR 0.29-0.51)

(median value, IQR)

PSMA results Negative/positive within prostate bed:

67 (64.4%)/8 (7.7%)

Pelvic nodal disease: 23 (22.1%)
Extrapelvic metastatic disease: 6 (5.8%)
0: 75 (72.1%)

1: 23 (22.1%)

>1:6(5.8%)

Nodal: 22 (75.9%)

Bone: 6 (20.7%)

Visceral: 1 (3.4%)

Number of lesions

Lesion site

defined as a PSA increase above 0.2 ng/ml for patients with a
PSA nadir < 0.2 ng/ml or 2 consecutive PSA increases >25%
if compared to nadir in patients with a PSA nadir>0.2 ng/
ml. Any change in PSA not meeting these criteria for
response or progression was defined as stable disease.
Radiological progression was defined as the occurrence of
new lesion detectable with PSMA PET/CT performed in
case of biochemical or clinical progression Adverse events
are reported according to Common Terminology Criteria for
Adverse Events v. 4.03 [10].

Statistics

Descriptive statistic was used to report outcomes in terms of
PSMA results and following treatment received, early PSA
response and adverse events reported.

Results
PSMA results and treatment received

Enrollment began on 19/03/2021. To date, 104 patients have
been enrolled, with a median baseline PSA of 0.39 ng/ml.
Baseline features are summarized in Table 1. pT3a was the
most represented T stage cathegory at baseline (56.7% of
the whole cohort), with only 6 patients having N1 disease
after surgery. A significant percentage (37.5%) of patients
had GLeason 8 or higher at baseline.

About half of the patients had positive surgical margin
(R1), with a median time from surgery to biochemical recur-
rence of 40 months. Overall, PSMA results were negative
or positive in the prostatic fossa in 67 or 8 (7.7%) patients,
while pelvic nodal or extrapelvic metastatic disease were
detected in 23 (22.1%) and 6 (5.76%) patients, respectively.
Twenty-three patients had a single lesion detected, while 6
patients had more than 1 lesion detected. Vast majority of
patients had nodal disease (n=22), while bone and visceral
metastases were detected in 6 and 1 patients, respectively
Twenty two patients were observed after re-staging (due to
negative PET PSMA results in patients previously treated
with postoperative RT) and were excluded from the current
analysis. The treatment provided was SRT, SBRT or ADT in
50 (48.1%), 29 (27.8%) and 3 (2.9%) patients, respectively.
The details of the treatment are summarized in Table 2. A
Sankey Diagram can be found in supplementary materials.

Biochemical response

Biochemical response data at 3 months after treatment
were available for 53 patients. Of these men, 33 (62.3%)
had a PBR, out of whom CBR was detected in 29 (54.7%)
(Table 2). Median PSA decline was 0.28 ng/ml (IQR 0.19—
0.45 ng/ml) (Fig. 1).

Table 2 Treatment strategy after
PSMA staging and biochemical
outcomes

Post PSMA treatment

Observation: 22 (21.2%)

Prostate bed RT: 50 (48.1%)

SBRT to nodal disease: 23 (22.1%)
SBRT to Extrapelvic disease: 6 (5.7%)
ADT:3 (2.9%)

Post treatment response

Notes: PBR: partial biochemi-
cal response; CBR: complete
biochemical response

PBR: 33 (62.3%)
CBR: 29 (54.7%)
PSA progression: 5 (9.4%)
Stable disease: 15 (28.3%)
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Fig. 1 Waterfall diagram summarising PSA drop after treatment
Note: Negative values indicate a PSA progression after treatment.

Five patients had biochemical progression and under-
went a second PSMA re-staging and were found to have
distant metastases. Of these men, one had widespread meta-
static disease and underwent ADT, three had oligometastatic
disease and underwent ADT (n=2) or a a course of SBRT
(n=1). One patient had negative PSMA imaging result and
underwent observation only. Stable disease was reported in
15 men (28.3%).

Safety

Two patients experienced G2 Genitourinary toxicity. Of
these men, one had been treated with prostate bed SRT, and
the other underwent SBRT to pelvic nodal disease. Both
experienced urinary urgency. There were no G2 or higher
Gastrointestinal toxicity.

Discussion

Overall, the preliminary results from the first cohort of
patients enrolled in the PSICHE trial showed promising
biochemical outcomes. Of note, only patients with wide-
spread metastatic disease underwent ADT, confirming that
a tailored approach based on PSMA findings may maximise
benefit of treatment in the salvage setting after RP. Data
from EMPIRE-1 trial already showed that clinical outcomes
after salvage treatment are significantly improved by the use
of NGI [11], but treatment available in that study were lim-
ited to prostate bed SRT with or without whole pelvis radio-
therapy (for negative PSMA or pelvic positive findings) or
RT avoidance for extrapelvic disease. Conversely, other
trials tested metastasis directed therapy for oligometastatic
disease in a more advanced disease setting, with enrollment
exclusive in patients already treated with postoperative sal-
vage or adjuvant prostate bed RT [12]. We believe that use
of NGI has a role in earlier scenarios, with the goal to avoid
unnecessary overtreatment (e.g. prostate bed radiotherapy
when subclinical disease could be detected with NGI).
Limitation to the current analysis are related to the early
biochemical outcomes reported and the currently limited
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sample size. Robust data are needed and will be collected
with further follow up of the complete cohort.

Conclusion

The PSICHE trial was designed as a platform to collect
prospective data about a treatment strategy encompassing
conventional prostate bed SRT for patients with negative
NGI, MDT for oligometastatic disease and modern ADT for
widespread metastases. Considering the emerging role of
NGI, and the lack of standardized approach in current clini-
cal practice, real world clinicalevidence is eagerly awaited
to best implement modern RT techniques in post RP salvage
setting.

Abbreviations

SBRT Stereotactic body radiotherapy

BR Biochemical relapse

SRT Salvage radiotherapy

NGI Next Generation Imaging

PSMA  Prostate Specific Membrane

ADT Androgen deprivation therapy

AIRO Italian Association of Radiotherapy and Clinical
oncology

CTV Clinical Target Volume

EORTC  European Organisation for Research and Treat-
ment of Cancer

PTV Planning Target Volume

OAR Organs at risk

GTV Gross target volume

CBR Complete Biochemical response

PBR Partial Biochemical Response
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