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The objective of this study was to compare 18F-PSMA-1007 PET/CT
and 18F-fluorocholine PET/CT for the localization of prostate cancer
(PCa) biochemical recurrence. Methods: This prospective, open-
label, randomized, crossover multicenter study included PCa patients
with prior definitive therapy and suspected PCa recurrence. All men
underwent both 18F-PSMA-1007 PET/CT and 18F-fluorocholine PET/CT
(102 received 18F-PSMA-1007 PET/CT first and 88 received 18F-fluor-
ocholine PET/CT first). All images were assessed independently by 3
readers masked to all clinical information using a 3-point qualitative
scale (05 no recurrence, 15 undetermined, and 25 recurrence).
Patients were monitored for approximately 6 mo. An independent
panel with a urologist, radiologist, and nuclear physician reviewed all
clinical data, including imaging and response to therapy, but were
masked regarding PET/CT information; acting in consensus, they
determined a patient-based and region-based composite standard of
truth for PCa lesions. The “correct detection rates” for PCa lesions on
a patient basis for each radiopharmaceutical were compared for the 3
readers individually and for the “average reader.” Secondary objec-
tives included determining whether PET/CT findings affected diag-
nostic thinking (impact of a test result on posttest vs. pretest
probability of a correct diagnosis), therapeutic decision making
(description and quantification of impact of diagnostic information
gained with both radiopharmaceuticals on patient management), and
adequacy of management changes. Results: A total of 190 patients
were included. The primary endpoint was met. The overall correct
detection rates were 0.82 for 18F-PSMA-1007 and 0.65 for 18F-fluoro-
choline (P,0.0001) when undetermined findings were considered
positive for malignancy and 0.77 and 0.57, respectively (P,0.0001),
when undetermined findings were considered negative for malig-
nancy. A change in diagnostic thinking due to PET/CT was reported in
149 patients; 18F-PSMA-1007 contributed more than 18F-fluorocho-
line in 93 of these patients. In 122 patients, PET/CT led to an adequate
diagnosis that benefited the patient; 18F-PSMA-1007 contributed

more than 18F-fluorocholine in 88 of these patients. Conclusion: 18F-
PSMA-1007 PET/CT is superior to 18F-fluorocholine PET/CT for the
localization of PCa recurrence. Decision making was more beneficial
when based on 18F-PSMA-1007 PET/CT results.

Key Words: PET/CT; prostatic neoplasms; prostate-specific antigen;
decisionmaking

J Nucl Med 2023; 64:579–585
DOI: 10.2967/jnumed.122.264743

Prostate cancer (PCa) is the most prevalent cancer in men, with
approximately 473,000 new diagnoses and more than 108,000
deaths in Europe in 2020 (1). Although long-term outcomes are
good for most men, recurrence after definitive therapy is common.
One study found that 37% of patients with radical prostatectomy
and 48% of patients with radiation therapy had biochemical recur-
rence within 15 y of the initial definitive treatment; for both, most
relapses occurred within the first 5 y (2). The diagnosis of PCa
recurrence after prior definitive therapy is based on an increase in
serum prostate-specific antigen (PSA); the threshold level varies by
treatment, being higher for patients treated with radiation than for
those treated by radical prostatectomy (3). PET/CT imaging is the
recommended modality for the localization of PCa recurrence (3).
18F-fluorocholine has been recommended for PET/CT imaging of
PCa recurrence since a marketing authorization was granted in
France in 2010. The development of radiopharmaceuticals that
directly target the extracellular domain of the prostate-specific
membrane antigen (PSMA) resulted in an improvement in the
detection of PCa lesions, and this approach is now recommended
for PET/CT imaging of PCa recurrence.
A recent metaanalysis evaluated the diagnostic efficacy of all

PSMA-directed PET agents and reported an overall detection rate
of 74.1% with no notable differences among the various tracers
(4). The authors concluded that PSMA-directed PET agents were
preferable to choline PET, particularly in patients with a serum
PSA level of less than 1 ng/mL (4). However, to date, only single-
center studies with a limited number of patients have compared
18F-fluorocholine with a radiolabeled PSMA ligand for PET/CT
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imaging of PCa recurrence localization, and large randomized con-
trolled trials are lacking (5).

18F-PSMA-1007 was developed by Cardinale et al. (6) and
Giesel et al. (7) in Heidelberg in 2016 as a PSMA-targeting ligand
with low urinary excretion. The compound showed a high detection
rate at low PSA values and high sensitivity and specificity in both
biochemical recurrence and primary staging (8,9). In some patients,
nonspecific bone uptake may be a confounding factor (10).
The ABX-CT-301 study (NCT04102553) aimed to compare

18F-PSMA-1007 PET/CT and 18F-fluorocholine PET/CT for the
detection of PCa lesions in patients with biochemical recurrence.
Secondary objectives were to compare the detection rates of the
clinical investigators for both radiopharmaceuticals in a patient-
based analysis; to assess the diagnostic performance of both radio-
tracers for PCa lesions in a region-based analysis; to assess the
impact on diagnostic thinking, therapeutic decision making, and
adequacy of therapy changes for both radiotracers; and to assess
the safety profile of 18F-PSMA-1007.

MATERIALS AND METHODS

Population
This study was a prospective, open-label, randomized, 2-armed

crossover study conducted in 6 study centers in France. Men who were
at least 18 y old, who were diagnosed with PCa, and who had prior
definitive therapy were considered for enrollment. Eligible patients pre-
sented with suspected PCa recurrence, defined as 3 consecutive PSA
increases or a PSA rise of greater than or equal to 2.0 ng/mL above the
nadir after radiotherapy (external-beam radiation therapy or brachyther-
apy) or cryotherapy or a PSA rise of greater than or equal to 0.2 ng/mL
after prostatectomy. The main exclusion criteria were participation in
another therapeutic clinical trial within 5 d of enrollment in the present
study and a life expectancy of less than 6mo.

The study protocol was approved by a national ethics committee
certified by the French Ministry of Health (Institutional Review Board:
IORG0009855). All patients gave written informed consent before
randomization.

Intervention
All men underwent both 18F-PSMA-1007 PET/CT and 18F-fluoro-

choline PET/CT using a standardized imaging protocol (supplemental
materials, available at http://jnm.snmjournals.org). Patients were ran-
domized using a computer-generated block-randomized sequence,
stratified by center, to receive either 18F-PSMA-1007 PET/CT or 18F-
fluorocholine PET/CT first. Patients underwent both PET/CT examina-
tions within a minimum of 24 h and a maximum of 240 h; depending on
the individual site preferences, either low-dose or diagnostic CT could
be used, but the use of contrast agents was not permitted. At each
PET/CT visit, vital signs were recorded before and after injection of the
study drug and again at the end of the PET/CT examination. Samples
for laboratory tests, including serum PSA levels, were obtained before
the administration of each study drug. Patients were monitored for
adverse events for 24 h after the second PET/CT examination (supple-
mental materials). Then we collected all data related to the treatments,
additional diagnostic methods (including biopsy confirmation of detected
foci, if feasible) and PSA values obtained in the 6 months during which
the patients were followed.

Image Reading and Standard of Truth
PET images were read on-site on the day of acquisition by investiga-

tors who were not masked regarding clinical data and were transferred
to a core imaging laboratory where they were evaluated by 3 indepen-
dent masked readers (supplemental materials). 18F-PSMA-1007 and 18F-
fluorocholine images were read on separate days, at least 1 wk apart.

The results of an “average reader” were determined statistically from
the 3 independent reader results and not by a consensus read.

The composite standard of truth (recurrence, no recurrence, or
undetermined) at the time of imaging was determined by an indepen-
dent expert panel that considered all available clinical patient data
from before inclusion to the end of the follow-up period, excluding all
information from PET/CT (supplemental materials). The expert panel
consisted of a urologist, a radiologist, and a nuclear physician; they
reached their conclusions by consensus.

Outcomes
The primary objective was to compare 18F-PSMA-1007 with 18F-

fluorocholine with regard to the “correct detection rate” for recurrent
PCa lesions on a patient basis, as determined by 3 independent readers
and confirmed by an independent expert panel on the basis of a com-
posite standard of truth (supplemental materials).

Secondary objectives were to compare the correct detection rates of
the clinical investigators; to assess the correct detection rates of both
radiotracers for PCa lesions in a region-based analysis; to report the
impact on diagnostic thinking (impact of PET/CT result on posttest vs.
pretest probability of a correct diagnosis), therapeutic decision making
(impact on the comprehensive process by which physicians make deci-
sions about the PCa response), and adequacy of management changes
by the Investigators at 3 time points (before PET, immediately after
both PET studies, and at the end of follow-up) and by the expert panel
(only at the end of follow-up), using 3 dedicated forms (supplemental
materials); to compare the masked intra- and interreader agreements;
and to assess the safety profile of 18F-PSMA-1007.

Statistical Analysis
Analysis was performed using SAS 9.4 or higher (SAS Institute),

detailed in the supplemental materials. A P value of less than or equal
to 0.05 was considered statistically significant. Descriptive statistics
were calculated for quantitative variables; frequency counts by category
were given for qualitative variables. Ninety-five percent CIs or inter-
quartile ranges were given when appropriate. The intention-to-treat
(ITT) population was the primary population for the analyses of effi-
cacy endpoints and all baseline characteristics. The correct detection
rate was determined for each reader individually. Generalized estima-
tion equations were used to account for the correlations between read-
ers’ assessments and to summarize the overall reader results (average
reader). Patients for whom the expert panel could assess the true disease
state on a patient level but for whom the affected region could not be
identified by the expert panel were included as correct assessments on a
patient basis. If, on a region basis, there was no region with a correct
detection of recurrence compared with the standard of truth, then the
patient was regarded as having a false-negative result. If at least in 1
region the reader and the expert panel detected a recurrence, indepen-
dent of the other regions, then this result was classified as a true-
positive result. Subgroup analyses were performed on the basis of the
PSA level at baseline: less than 0.5 ng/mL, 0.5 ng/mL to less than
1.0 ng/mL, greater than or equal to 1.0 ng/mL to less than 2.0 ng/mL,
and greater than or equal to 2.0 ng/mL. For the primary analysis on a
patient level, 2 distinct analyses were performed by considering unde-
termined results as positive or negative for PCa recurrence. For sub-
group and secondary analyses, undetermined results were considered
negative for PCa recurrence. Intra- and interreader agreements were
evaluated using pairwise and multiple Cohen k-statistics. Each masked
reader read 10% of the images twice (on separate occasions). Interrea-
der agreement was assessed pairwise and across all 3 readers. The
degree of agreement was defined as described by Landis and Koch
(11).The sample size was selected to provide a power of at least 80%
to detect a 10% difference in correct detection rates between the 2
products.
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RESULTS

Population
From March 5, 2019, to October 8, 2020, 200 patients con-

sented to this study; 195 were randomized, and 189 completed all
follow-up assessments (Fig. 1). One patient ended study participa-
tion prematurely because he died 3.5mo after PET imaging but

was included in the ITT population. Most
of the patients had previously undergone
prostatectomy, and the median serum PSA
level was 1.7ng/mL. Study population char-
acteristics are summarized in Table 1.
The median follow-up period for the

ITT population was 8.3mo (range, 2.9–
16.1mo), as its duration was extended be-
cause of the COVID-19 pandemic.

Primary Objective
Per-patient and per-region PET findings

are detailed in the supplemental materials. At
the patient level, the masked readers found
evidence for PCa recurrence in 145–162
patients (76.3%–85.3%) with 18F-PSMA-
1007 and 99–128 patients (52.1%–67.4%)
with 18F-fluorocholine. Findings remained
undetermined in 6–12 patients (3.2%–6.3%)
with 18F-PSMA-1007 and 10–21 patients

(5.3%–11.1%) with 18F-fluorocholine (supplemental materials). The
expert panel confirmed PCa recurrence according to the standard of
truth in 179 of 190 cases (94%).
The overall proportion of patients with correct detection rates for

PCa lesions with 18F-PSMA-1007 was 0.82 (95% CI, 0.78–0.86)
or 0.77 (95% CI, 0.72–0.82) when undetermined results were

200 patients enrolled

195 randomized

102 completed
both PET/CTs

88 completed
both PET/CTs

190 included 
in intention-to-
treat analysis

103 received
18F-PSMA-1007 PET/CT first

92 received
18F-fluorocholine PET/CT first

5 excluded before randomization
- 3 received 68Ga-PSMA-11 PET/CT
- 1 cancelled PET appointment
- 1 withdrawal of consent

1 was excluded due to receiving 18F-FDG 
instead of 18F-fluorocholine

4 were excluded due to 18F-PSMA-1007 
delivery failure

1 patient died at 3.5 months after 
PET imaging but was included in 
the intention-to-treat population

FIGURE 1. Trial chart.

TABLE 1
Patient Characteristics (Intention-to-Treat Population)

Characteristic
All patients
(n 5 190)

18F-PSMA-1007 first
(n 5 102)

18F-fluorocholine first
(n 5 88)

Median age (y)* 69 (49–84) 68 (49–81) 70 (51–84)

Initial ISUP group grade at PCa diagnosis†

1 29 (15.3) 12 (11.8) 17 (19.3)

2 64 (33.7) 32 (31.4) 32 (36.4)

3 55 (29.0) 33 (32.4) 22 (25)

4 14 (7.4) 8 (7.8) 6 (6.8)

5 21 (11.1) 13 (12.8) 8 (9.1)

Unknown 7 (3.7) 4 (3.9) 3 (3.4)

Prior prostatectomy† 154 (81) 80 (78) 74 (84)

With pelvic lymph node dissection (no. of patients) 93 51 42

Serum PSA levels, in ng/mL, before first PET examination‡

Overall 1.7 (0.6–4.2) 2.0 (0.9–5.5) 1.3 (0.6–3.1)

In patients with prior prostatectomy 1.3 (0.5–3.2) 1.7 (0.6–3.5) 0.9 (0.4–2.5)

In patients without prior prostatectomy 4.5 (2.3–9.9) 6.3 (2.8–10.9) 3.0 (2.1–9.0)

Serum PSA doubling time, in mo, before first PET
examination‡

6.3 (3–12.1) 6.4 (3.0–11.6) 5.9 (2.7–12.6)

PSA doubling time # 6 mo (% of patients) 49 47 51

PSA doubling time # 12 mo (% of patients) 74 76 70

*Values in parentheses are ranges.
†Reported as numbers of patients, with percentages in parentheses.
‡Reported as medians, with interquartile ranges in parentheses.
ISUP 5 International Society of Urological Pathology.

18F-PSMA VERSUS
18F-FLUOROCHOLINE PET/CT � Olivier et al. 581



considered positive or negative for malignancy, respectively; these
values were statistically superior to the value 0.65 (95% CI,
0.60–0.71) or 0.57 (95% CI, 0.51–0.62) obtained with 18F-fluoro-
choline when undetermined results were considered positive or

negative for PCa, respectively (P, 0.0001) (Table 2). Thus, the
primary endpoint was reached.
For both study drugs, the correct detection rate for PCa recur-

rence was higher for patients with higher PSA levels. For all

TABLE 2
Patient-Level Overall Proportion of Patients With Correct Rate of Detection of Recurrent PCa According to Standard of

Truth and Positive Predictive Value (ITT Population) (n 5 190)

Parameter 18F-PSMA-1007* 18F-fluorocholine* P

Undetermined lesions considered positive for PCa recurrence in analysis

Proportion 0.82 (0.78–0.86) 0.65 (0.60–0.71)

Difference in proportion 0.16 (0.11–0.22) ,0.0001

Odds ratio 2.40 (1.79–3.21) ,0.0001

Positive predictive value 0.96 (0.93–0.99) 0.96 (0.93–0.99)

Difference in positive predictive value 0.002 (0.031–0.035) 0.90

Odds ratio 0.95 (0.42–2.15) 0.90

Undetermined lesions considered negative for PCa recurrence in analysis

Proportion 0.77 (0.72–0.82) 0.57 (0.51–0.62)

Difference in proportion 0.21 (0.15–0.26) ,0.0001

Odds ratio 2.61 (1.97–3.46) ,0.0001

Positive predictive value 0.95 (0.92–0.99) 0.97 (0.95–1.00)

Difference in positive predictive value 0.02 (0.01–0.05) 0.25

Odds ratio 0.58 (0.22–1.55) 0.27

*Values in parentheses are 95% CIs.

TABLE 3
Patient-Level Proportion of Patients With Correct Rate of Detection of PCa Lesions by PSA Level at Baseline

(ITT Population) (n 5 190)

Parameter 18F-PSMA-1007* 18F-fluorocholine* P

PSA , 0.5 ng/mL

No. of patients with recurrence detected by SOT 5 43

Proportion 0.57 (0.45–0.68) 0.39 (0.28–0.50)

Odds radio 2.10 (1.13–3.89) 0.002

0.5 ng/mL # PSA , 1.0 ng/mL

No. of patients with recurrence detected by SOT 5 25

Proportion 0.83 (0.72–0.93) 0.43 (0.28–0.58)

Odds radio 6.88 (3.35–14.13) ,0.0001

1.0 ng/mL # PSA , 2.0 ng/mL

No. of patients with recurrence detected by SOT 5 33

Proportion 0.81 (0.72–0.89) 0.50 (0.37–0.62)

Odds radio 4.31 (2.26–8.24) ,0.0001

PSA $ 2.0 ng/mL

No. of patients with recurrence detected by SOT 5 78

Proportion 0.85 (0.79–0.91) 0.74 (0.66–0.82)

Odds radio 2.01 (1.27–3.19) 0.003

*Values in parentheses are 95% CIs.
SOT 5 standard of truth.
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examined PSA-level subgroups, the correct detection rate was sta-
tistically higher for 18F-PSMA-1007 (Table 3).
Masked intra- and interreader agreements for the detection of

metastases (patient level) ranged from 0.24 to 0.73 and from 0.30
to 0.36 for 18F-PSMA-1007 and from 0.48 to 0.72 and 0.34 to
0.40 for 18F-fluorocholine, respectively (supplemental materials).

Secondary Objectives
Comparison of Patient-Based Correct Detection Rates Accord-

ing to Investigator Findings. On the basis of the clinical investi-
gators’ overall findings, the correct detection rates were 0.80 (95%
CI, 0.74–0.86) for 18F-PSMA-1007 and 0.50 (95% CI, 0.42–0.57)
for 18F-fluorocholine (P, 0.0001).

TABLE 4
Change in Diagnostic Thinking After Both PET/CT Scans (ITT Population) (n 5 190)*

Change in diagnostic thinking

18F-fluorocholine
examination

contributed more

18F-PSMA-1007
examination

contributed more

Both PET
examinations

contributed equally Missing

Yes

PET identified site of recurrence that
was not known before

3 (1.6) 80 (42.1) 29 (15.3) 3 (1.6)

PET confirmed site of recurrence
that was suspected before

1 (0.5) 6 (3.2) 3 (1.6)

Other 4 (2.1) 15 (7.9)

Missing 3 (1.6) 2 (1.1)

No 38 (20)

Missing 3 (1.6)

*Data are reported as numbers of patients, with percentages in parentheses.

TABLE 5
Change in Diagnostic Thinking After Both PET Scans and Influence at End of Follow-up (ITT Population) (n 5 190)*

Influence was:

Category
To benefit
of patient

Not to benefit
of patient

Neither to benefit nor
disadvantage of patient Missing

18F-fluorocholine examination contributed more

More accurate diagnosis 6 (3.2) 0 0 0

Diagnostic thinking was misled by PET 0 0 0 0

PET had no influence 0 1 (0.5) 1 (0.5) 0

Missing 0 0 0 0
18F-PSMA-1007 examination contributed more

More accurate diagnosis 88 (46.3) 2 (1.1) 10 (5.3) 2 (1.1)

Diagnostic thinking was misled by PET 1 (0.5) 1 (0.5) 2 (1.1) 0

PET had no influence 0 0 1 (0.5) 0

Missing 0 0 0 0

Both PET examinations contributed equally

More accurate diagnosis 27 (14.2) 0 13 (6.8) 0

Diagnostic thinking was misled by PET 0 5 (2.6) 1 (0.5) 0

PET had no influence 5 (2.6) 2 (1.1) 16 (8.4) 0

Missing 0 0 1 (0.5) 0

Missing

More accurate diagnosis 1 (0.5) 0 0 0

Diagnostic thinking was misled by PET 0 0 0 0

PET had no influence 0 0 0 0

Missing 0 0 0 4 (2.1)

*Data are reported as numbers of patients, with percentages in parentheses.
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Comparison of Region-Based Correct Detection Rates Accord-
ing to Masked Readers’ Findings. In the 72 patients for whom
1or more regions could be assessed by the expert panel, there
were 78 regions with confirmed PCa lesions. The most common
sites for PCa lesions were the pelvis (59 patients) and the spine
(6 patients) (supplemental materials). In the patients considered to
have a positive PET result, more suggestive lesions were detected
with 18F-PSMA-1007 than with 18F-fluorocholine, especially in
patients with 3 or more lesions.
Overall composite region-level sensitivities were 0.77 (95% CI,

0.69–0.84) for 18F-PSMA-1007 PET and 0.57 (95% CI, 0.48–0.67)
for 18F-fluorocholine PET (P, 0.0001).
Impact on Diagnostic Thinking, Therapeutic Decision Making,

and Adequacy of Therapy Changes. The investigator assessments
of the changes in diagnostic thinking after both PET/CT examina-
tions and at the end of follow-up are summarized in Tables 4 and
5 and the supplemental materials. Treatment plans before and after
PET/CT examinations were available in 187 patients. Treatment
plans were changed in 100 patients; 89 of the changes were major
(supplemental materials). Changes in diagnostic thinking due to
PET/CT were reported in 149 patients. Diagnostic thinking was
unchanged in 41 patients (including 3 with no reported answer in
the questionnaire). In the 149 patients for whom there were changes
in diagnostic thinking, 18F-PSMA-1007 contributed more in 93
patients (62%), both tracers contributed equally in 49 patients
(33%), and 18F-fluorocholine contributed more in 4 patients (3%).
In 122 patients, PET/CT led to a more accurate diagnosis that

benefited them. In 11 patients, PET/CT was not to the benefit of the
patient, and in 45 patients, PET/CT did not exert a positive or nega-
tive influence. In the 122 patients with a more accurate diagnosis
after PET/CT that benefited them, 18F-PSMA-1007 contributed

more in 88 patients, 18F-fluorocholine con-
tributed more in only 6 patients, and both
contributed equally in 27 patients.
Safety Profile of 18F-PSMA-1007. There

were no serious adverse events. No patient
discontinued study participation because of
an adverse event. Four patients had 4 events
(toothache, diarrhea, chest discomfort, and
arterial hypertension) after the administra-
tion of 18F-PSMA-1007, and 1 patient had 1
event (shoulder pain) after the administration
of 18F-fluorocholine. None of the adverse
events was considered to be attributable to
the study drug.

DISCUSSION

To our knowledge, the present study is
the first multicenter, crossover randomized
study to compare 18F-PSMA-1007 and 18F-
fluorocholine for the localization of bio-
chemical recurrence of PCa. The correct
detection rate was significantly higher with
18F-PSMA-1007 PET/CT than with 18F-
fluorocholine PET/CT. Results were similar
for the population as a whole and for the 72
patients for whom individual lesions could
be verified, either by biopsy or response to
local treatment. The difference was espe-
cially pronounced in patients with lower

serum PSA levels, allowing earlier, targeted salvage treatment. Our
results for 18F-PSMA-1007 are in agreement with those reported in
the literature for 68Ga-PSMA-11 (4,12–18). In a metaanalysis, Tre-
glia et al. (19) also found similar results when comparing a PSMA
tracer (68Ga-PSMA-11or 64Cu-PSMA-617) and radiocholine.
Because the results obtained with the various PSMA ligands are
generally similar, it is generally accepted that the PSMA ligands are
interchangeable for this indication. PSMA ligands radiolabeled
with 18F have wider accessibility than those radiolabeled with 68Ga.
The investigator assessments after PET/CT and at the end of

follow-up demonstrated the superiority of 18F-PSMA-1007 over
18F-fluorocholine in identifying sites of recurrence. The impact of
18F-PSMA-1007 was to benefit the patient in most cases. These
results are likely linked to the higher correct detection rate for 18F-
PSMA-1007. In previous studies with 18F-fluorocholine (13,20)
and 68Ga-PSMA-11 (5,21), rates of impact on patient management
of 39%–58% were reported. Our study is consistent with published
data on 18F-fluorocholine and demonstrates a higher impact of
18F-PSMA-1007 on patient management.
The strengths of our study are its prospective, multicenter, ran-

domized crossover design. Limitations include the lack of histopa-
thology for most lesions. Because obtaining histopathology is
often ethically questionable or medically impractical, our standard
of truth was a composite based on biopsy, response to local ther-
apy, imaging, and changes in serum PSA levels during 6mo of
follow-up, as established by an independent panel of experts. The
use of the independent panel removed potential bias in determin-
ing “truth” while modeling what is done in “real-life” practice.
In this work, we found that 18F-PSMA-1007 had an impact on

diagnostic thinking and therapeutic decision making and that ther-
apy changes were more beneficial when based on 18F-PSMA-1007

FIGURE 2. 62-y-old patient with history of PCa (International Society of Urological Pathology
grade 3; PSA level of 5.7 ng/mL), initially treated with prostatectomy (pT3N0R0), prostate bed radia-
tion therapy, and 6 mo of androgen deprivation therapy (ADT), presenting with PSA recurrence
(0.72 ng/mL). 18F-PSMA-1007 PET/CT detected pelvic lymph nodes (red arrow) and bone metasta-
ses (green arrow) that were not detected by 18F-fluorocholine PET/CT. Therapeutic management
changed from targeted radiation therapy before PET to ADT after PET, leading to drop in PSA level
to 0.1 ng/mL at 6 mo. BW5 body weight.
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PET/CT findings than when based on 18F-fluorocholine PET/CT
findings (Fig. 2). However, we did not make a statistical compari-
son of these data because the study was not powered for this
purpose.

CONCLUSION

This prospective, multicenter, open-label, crossover randomized
study demonstrated that 18F-PSMA-1007 PET/CT localizes PCa
recurrence in significantly more patients than 18F-fluorocholine
PET/CT, especially in patients with low PSA serum levels. 18F-
PSMA-1007 PET/CT also had a higher impact on diagnostic
thinking, therapeutic decision making, and therapy changes than
18F-fluorocholine PET/CT.
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in this study: Hôpital Tenon—F. Montravers, C. Aveline, J.N.
Talbot, T. Rusu, B. Mugnier, and N. Cailleux; HEGP—B. Clara, M.
Bernardini, C. Smadja, H. Slimani, B. Truffault, and M. Homo
Seban; CHRU Nancy—G. Karcher, P. Eschwege, M. Claudin, and
D. Peiffert; Centre L�eon B�erard—P. Pommier, C. Carrie, C. Laude,
A. Serre, J.N. Badel, T. Mognetti, A. Lauret, and O. Osman; HCL—
I. Morelec, A. Dhomps, J. Tordo, P. Got, C. Darcissac, F. Hallouard,
P. Bonazza, and H. Belhouli; and Centre Jean Perrin—C. Bouvet, B.
Barres, E. Villeneuve, C. Valla, M. Tempier, G. Loos, M. Chan-
chou, A. Kelly, J. Amat, P. Bouyon, L. Viala, F. Luzuy, J. Miroir,
and F. Cachin.

KEY POINTS

QUESTION: Is 18F-PSMA-1007 superior to 18F-fluorocholine
PET/CT for the localization of biochemical recurrence in PCa
patients?

PERTINENT FINDINGS: In this prospective, open-label,
randomized, crossover multicenter study that included 190
patients with PCa biochemical recurrence, we demonstrated
that 18F-PSMA-1007 PET/CT localizes significantly more PCa
lesions than 18F-fluorocholine PET/CT, especially when serum
PSA levels are low.

IMPLICATIONS FOR PATIENT CARE: More accurate staging of
recurrent PCa might lead to more beneficial decision making and
patient management; a theranostic use of PSMA radioligands
should be considered in recurrent PCa.
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