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The purpose of this study was to compare the diagnostic per-
formance of 18F-DCFBC PET/CT, a first-generation 18F-labeled

prostate-specific membrane antigen (PSMA)–targeted agent, and
18F-NaF PET/CT, a sensitive marker of osteoblastic activity, in a

prospective cohort of patients with metastatic prostate cancer.
Methods: Twenty-eight prostate cancer patients with metastatic

disease on conventional imaging prospectively received up to 4

PET/CT scans. All patients completed baseline 18F-DCFBC PET/
CT and 18F-NaF PET/CT scans, and 23 patients completed fol-

low-up imaging, with a median follow-up interval of 5.7 mo (range,

4.2–12.6 mo). Lesion detection was compared across the 2 PET/CT

agents at each time point. Detection and SUV characteristics of each
PET/CT agent were compared with serum prostate-specific antigen

(PSA) levels and treatment status at the time of baseline imaging using

nonparametric statistical testing (Spearman correlation, Wilcoxon rank).

Results: Twenty-six patients had metastatic disease detected on 18F-
NaF or 18F-DCFBC at baseline, and 2 patients were negative on both

scans. Three patients demonstrated soft tissue–only disease. Of 241

lesions detected at baseline, 56 were soft-tissue lesions identified by
18F-DCFBC only and 185 bone lesions detected on 18F-NaF or 18F-

DCFBC. 18F-NaF detected significantly more bone lesions than 18F-

DCFBC (P , 0.001). Correlation of PSA with patient-level SUV metrics

was strong in 18F-DCFBC (ρ. 0.5, P, 0.01) and poor in 18F-NaF (ρ,
0.3, P . 0.1). When PSA levels were combined with treatment status,

patients with below-median levels of PSA (,2 ng/mL) on androgen

deprivation therapy (n 5 11) demonstrated more lesions on 18F-NaF

than 18F-DCFBC (P 5 0.02). In PSA greater than 2 ng/mL, patients on
androgen deprivation therapy (n 5 8) showed equal to or more lesions

on 18F-DCFBC than on 18F-NaF. Conclusion: The utility of PSMA-tar-

geting imaging in metastatic prostate cancer appears to depend on

patient disease course and treatment status. Compared with 18F-NaF
PET/CT, 18F-DCFBC PET/CT detected significantly fewer bone le-

sions in the setting of early or metastatic castrate-sensitive disease

on treatment. However, in advanced metastatic castrate-resistant

prostate cancer, 18F-DCFBC PET/CT shows good concordance with

NaF PET/CT.
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Despite the promising decline in overall prostate cancer mor-
tality rates in recent decades, disease-specific survival has not

improved in men with metastatic prostate cancer (1). Clinical trial

design is limited by the lack of predictive biomarkers, including

imaging-based biomarkers, in this setting. Conventional imaging

modalities such as CT, MRI, and 99mTc-methylene diphosphonate

bone scintigraphy (bone scan) have shown modest, yet incom-

plete, prediction of treatment success (2,3).
Several molecular targets have shown promise in assessing

disease burden. 18F-labeled sodium fluoride (18F-NaF) is a highly

sensitive PET agent targeting bone turnover for detection of skeletal

metastases (4,5). 18F-NaF PET/CT has a sensitivity superior to

conventional planar bone scans, although its specificity is limited

by false-positive benign bone pathologies (6). Gaining recent atten-

tion are newer radioligands targeting prostate-specific membrane

antigen (PSMA), a transmembrane protein highly expressed in pros-

tate cancer cells, which is thought to correlate with disease aggres-

siveness (7,8). PSMA-targeting PET agents have shown promising

clinical utility in biochemically recurrent disease (9–11). Initial

studies in metastatic prostate cancer show superior sensitivity com-

pared with conventional imaging modalities and there is great hope

that PSMA-targeted imaging can serve as an accurate imaging bio-

marker of disease burden in metastatic prostate cancer (12–14).
There are limited data on the comparative performance of

PSMA-targeted imaging with 18F-NaF PET/CT, though initial case

reports in advanced metastatic castrate-resistance (CRPC) suggest a

diagnostic advantage of PSMA-targeted PET/CT (15,16). Here, we
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present a prospective pilot study comparing the detection perfor-
mance of PSMA-targeted PET/CT using 18F-DCFBC, a first-gener-
ation 18F-labeled small molecule targeting the external binding
domain of PSMA (12,17), with 18F-NaF PET/CT in metastatic
prostate cancer patients.

MATERIALS AND METHODS

Patient Population

This single-institution prospective study was approved by the
Institutional Review Board and was Health Insurance Portability and

Accountability Act–compliant (NCT02190279). All patients enrolled
after written informed consent was obtained. The primary objective of

the multiarm study was to assess 18F-DCFBC in localized, recurrent and
metastatic prostate cancer. We report findings from the metastatic pop-

ulation, with secondary endpoint to compare uptake of 18F-DCFBC in

bone with 18F-NaF PET/CT. Eligibility required histopathologically
confirmed prostate cancer and identifiable metastatic disease on con-

ventional imaging (CT, MRI, or bone scan). All patients underwent
baseline 18F-DCFBC PET/CT and 18F-NaF PET/CT scans (median in-

terval, 7 d). Follow-up scans were obtained at a median 5.7 mo (range,
4.2–12.6 mo) after baseline imaging. There was no exclusion criteria

regarding prior or ongoing therapies. Castration status, all prior treat-
ment history, diagnostic history, and current treatments were established

on the basis of clinical review of patient medical records. Prostate-
specific antigen (PSA) levels were obtained at baseline and at the time

of follow-up imaging. Interval treatments occurring between baseline
and follow-up imaging time points were documented. Change in PSA

during treatment was evaluated by PSA fold change, defined as the ratio
of follow-up PSA to baseline PSA.

PET/CT Acquisition
18F-DCFBC was produced on a FASTlab synthesizer according

to good-manufacturing-practice procedures, as described previously
(17,18). Patients received 18F-DCFBC administered as an intravenous

bolus (range, 277–296 MBq) followed by static whole-body PET/CT
performed at 60 min (range, 52–66 min) and 120 min (range, 107–

141 min) after injection. 18F-NaF was commercially obtained (Cardi-
nal Health). A single, static whole-body 18F-NaF PET/CT scan was

obtained 60 min (range, 50–81 min) after intravenous bolus of radio-
tracer (range, 99–137 MBq). All imaging was performed on a Gemini

TF system (Philips Healthcare). Low-dose CT transmission scans
were obtained (120 kVp, 60 mAs, 0.75-s rotation time, 1.438 pitch,

axial slice thickness of 5 mm) for attenuation correction and locali-
zation. Emission PET images were obtained at 2 min/bed position

with 22 slices in bed overlap. The PET images were reconstructed
using the Gemini TF’s (19) default reconstruction algorithm (BLOB-

OS-TF, a 3-dimensional ordered subset iterative time-of-flight recon-
struction technique using 3 iterations, 33 subsets, and a voxel size of

4 · 4 · 4 mm). SUVs were calculated as the ratio of measured activity
to injected dose per kilogram of patient’s body weight.

PET/CT Analysis

Imaging review and analysis was performed using commercial

software (MIM). Three nuclear medicine physicians independently
reviewed 18F-DCFBC PET/CT and 18F-NaF PET/CT images for iden-

tification of regions suggestive of metastatic disease. Only lesions that
were determined to be highly suggestive of metastatic disease by

reader consensus were included in this study. This process was re-
peated for follow-up imaging. SUVmax was reported for each lesion

identified. Within each patient, the SUVmax and SUVmean uptake were
calculated from all reported lesions. The total uptake burden, SUVtotal,

was calculated as the sum of lesion-SUVtotal (SUVmean · volume) de-
rived from threshold containing 80% of SUVmax from all reported

lesions. Response was calculated as the percentage change from base-
line to follow-up imaging.

Statistical Analysis
18F-DCFBC and 18F-NaF characteristics (number of lesions, SUV

statistics) were correlated to PSA values using Spearman rank correla-
tion. Differences in imaging characteristics across patient status char-

acteristics, such as treatment status and castration status, were evaluated
using the Wilcoxon rank-sum or signed-rank tests, when appropriate.

The number of detected bone lesions by 18F-NaF PET/CT and 18F-DCFBC
PET/CTwas compared by the sign test. Correlation of lesion-level statistics

across tracers was performed by Spearman correlation estimation for

TABLE 1
Study Demographics

Characteristic Data

Median age (y) 65 (range, 42–91)

Gleason grade at initial diagnosis (n)

6 7 (25%)

7–8 11 (39%)

9–10 9 (32%)

Not available 1 (4%)

Prior prostate cancer therapy (n)

None 4 (14%)

Radical prostatectomy 12 (43%)

Brachytherapy 1 (4%)

Radiation 11 (39%)

ADT 19 (68%)

Chemotherapy 6 (21%)

223Ra 1 (4%)

Castration status (n)

Untreated 3 (11%)

Castrate-sensitive 14 (50%)

Castrate-resistant 11 (39%)

Median PSA at baseline (ng/mL) 2.08 (range,

0.07–4,379)

Therapy at baseline (n)

No treatment 9 (32%)

ADT 16 (57%)

ADT 1 other 3 (11%)

Median PSA at follow-up (ng/mL) 0.76 (0.02–1,046)

Therapy in scan interval (n)

No treatment 3 (13%)

ADT 14 (61%)

ADT 1 other 6 (26%)

Baseline imaging (n)

NaF PET/CT 28 (100%)

DCFBC (1 h) PET/CT 28 (100%)

DCFBC (2 h) PET/CT 27 (96%)

Follow-up imaging (n)

NaF PET/CT 23 (100%)

DCFBC (1 h) PET/CT 22 (96%)

DCFBC (2 h) PET/CT 23 (100%)
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clustered data (20). Lesions were categorized as concordant or dis-
cordant across tracers, and uptake characteristics were compared

using Wilcoxon rank-sum test for clustered data (21). All tests were

2-sided, and P values of less than 0.05 were considered statistically
significant.

RESULTS

Patient demographics are listed in Table 1. At baseline, 9 pa-
tients were not on treatment, 16 were on androgen deprivation
therapy (ADT) and 3 patients were on ADT 1 chemotherapy. In
total, 26 of 28 patients had metastatic disease detected on 18F-NaF
(n 5 22) or 18F-DCFBC (n 5 15) at baseline, and 21 of 23 had
findings on 18F-NaF (n 5 19) or 18F-DCFBC (n 5 13) at follow-
up. As determined by imaging in this study, 3 patients had soft
tissue–only metastases, 14 had bone-only disease, and 9 had both
soft-tissue and bone disease. The study summary is provided in
Supplemental Table 1 (supplemental materials are available at
http://jnm.snmjournals.org).

Lesion Detection

In total, 241 lesions were detected, with 56 soft-tissue lesions
identified by 18F-DCFBC only and 185 bone lesions detected on
18F-NaF or 18F-DCFBC. Table 2 summarizes bone lesion detec-
tion by tracer at each time point. At baseline, 18F-NaF detected
182 of 185 (98.4%) of bone lesions, significantly higher than
18F-DCFBC at 1 h (45.4%, P , 0.001) and 18F-DCFBC at 2 h
(45.9%, P , 0.001). These differences were maintained at fol-
low-up imaging. 18F-DCFBC identified 3 bone lesions that did
not have focal uptake on 18F-NaF at baseline and 25 lesions that
were not seen on 18F-NaF images at follow-up, all within a single
patient with advanced CRPC (Fig. 1). No differences in lesion
detection were noted across 18F-DCFBC after injection time
points so the 2-h time point was considered only for the remain-
der of the analysis.

Bone Lesion Uptake

Lesion-level 18F-NaF SUVmax and 18F-DCFBC (2 h) SUVmax

were not significantly correlated at baseline (r5 0.41, P 5 0.095)
or follow-up (r 5 0.29, P 5 0.29) (Fig. 2). Lesion-level 18F-NaF
SUVmax was lower in bone lesions detected only by 18F-NaF than
18F-NaF SUVmax in bone lesions detected by both tracers, nearing
significance at baseline (P 5 0.06) and significant at follow-up
(P 5 0.006) (Table 3). This trend was not noted for 18F-DCFBC
(2 h) SUVmax characteristics.

Correlation to PSA

Median PSA was 2.08 ng/mL (range, 0.01–4379 ng/mL) at
baseline imaging and 0.76 ng/mL (range, 0.015–1046 ng/mL) at
follow-up. At baseline imaging, patient-level 18F-DCFBC (2 h)
uptake characteristics showed significant correlation with PSA lev-
els, with the strongest correlation with the number of lesions (r 5
0.60, P 5 0.001) and SUVtotal (r 5 0.58, P 5 0.003), whereas
patient-level 18F-NaF uptake characteristics showed weak correla-
tion to baseline PSA (Table 4; Supplemental Fig. 1). This was
maintained at the follow-up imaging time point. For patients re-
ceiving treatment in the interim between baseline and follow-up
imaging (n5 18), 5 experienced increasing PSA (fold change. 1).

Correlation to Disease Status

In general, an increasing number of lesions were detected by
both tracers as the disease became more advanced, ranging from
patients with no treatment at baseline to those with advanced second-
line combinations of ADT 1 chemotherapy (Fig. 3). 18F-NaF de-
tected a higher number of lesions in the group of castrate-sensitive

TABLE 2
DCFBC Bone Lesion Detection for 1- and 2-Hour Time Points at Baseline and Follow-up Imaging

Scan time point

18F-DCFBC time point

(no. of patients)

Bone lesion detection

18F-DCFBC only Concordant 18F-NaF only Proportion detected

Baseline DCFBC (1 h) (n 5 28) 3 81 101 45.4%

DCFBC (2 h) (n 5 27) 3 82 96 45.9%

Follow-up DCFBC (1 h) (n 5 22) 25 51 65 51.7%

DCFBC (2 h) (n 5 23) 25 54 68 53.7%

Bone lesion detection characterized as DCFBC only, concordant (DCFBC and NaF), and NaF only. Proportion detected calculated as

ratio of DCFBC detected bone lesions to all detected bone lesions.

FIGURE 1. A 64-y-old patient diagnosed with de novo metastatic

prostate cancer 4 y before enrollment. Prior treatment history included

first- and second-line ADT and chemotherapy. Patient was considered

to have CRPC with serum PSA of 812.3 ng/mL at time of baseline

imaging. 18F-NaF imaging detected 28 bone lesions, with 17 sites con-

cordant with 18F-DCFBC (2 h) imaging. Three bone and 13 soft-tissue

sites were positive only on 18F-DCFBC (2 h) imaging. Treatment at time

of baseline imaging included ADT 1 docetaxel that continued until fol-

low-up imaging 7 mo later, at which time PSA had increased to 1,025

ng/mL. At follow-up, both scans showed disease progression. Number

of lesions identified only by 18F-DCFBC (2 h) imaging at follow-up in-

cluded 25 bone and 11 soft-tissue sites.
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1 untreated patients than 18F-DCFBC (2 h) at baseline, nearing sta-
tistical significance for all lesions (P5 0.06) and significant for bone-
only lesions (P 5 0.002) (Figs. 3C and 3D). Patients were then
stratified by median PSA value and ADT status, assuming that higher
PSA on ADT implied more advanced disease (Fig. 4). The primary
difference in detection of metastatic lesions between 18F-NaF and 18F-
DCFBC (2 h) at baseline was found to occur in patients with a PSA of
less than 2 ng/mL who were on ADT at the time of imaging, where
18F-NaF was able to detect significantly more sites of disease in such
patients (P5 0.02 for all lesions and 0.01 for bone lesions in Figs. 4A
and 4B, respectively). The most extreme example in this group is
highlighted in Figure 5. As PSA advanced beyond 2.0 ng/mL, the
number of lesions detected using 18F-DCFBC PET/CT equaled or
exceeded the number of lesions found with 18F-NaF PET/CT (Fig. 1;
Supplemental Fig. 2).

Pathologic Validation

Pathology results were obtained for 6 patients (7 lesions) within
2 mo of study imaging. Of 4 bone lesions, 18F-NaF demonstrated 2
false-positives (both iliac lesions) and 2 true-positives (rib, sacrum)
whereas 18F-DCFBC had 1 false-positive (iliac), 1 true-negative
(iliac), and 2 false-negatives (rib, sacrum). Of 3 soft-tissue lesions,
18F-DCFBC demonstrated 2 false-negatives (retroperitoneal lymph
node, omental lesion) and 1 true-positive (lung).

DISCUSSION

Although PSMA-targeting imaging agents have shown promis-
ing sensitivity for recurrent disease after primary cancer treatment,
the results in metastatic prostate cancer have yet to be fully
characterized. The primary objective of this study was to pro-
spectively explore the detection performance of PSMA-targeted
18F-DCFBC PET/CT in comparison to 18F-NaF PET/CT, a
highly sensitive bone scan agent. Within this pilot study, we
reported that patient disease and treatment status may influence
the diagnostic ability of 18F-DCFBC PET/CT in patients with
metastatic disease.
Overall, 18F-NaF PET/CT showed higher detection rates than

PSMA-targeted 18F-DCFBC PET/CT at baseline, detecting 98.4%
versus 45.9% (2-h after injection) of bone lesions, respectively.
The lack of centrally reviewed conventional imaging in this study
limits direct comparison to previous works in which 18F-DCFBC
PET/CT sensitivity was 88%–92% compared with 71%–82% in
conventional bone scan, and 68Ga-PSMA PET/CT achieved a
98%–100% sensitivity compared with 82%–86% in conventional
bone scan (12,13). Similar improvements in sensitivity have been
shown for 18F-NaF PET/CT compared with planar bone scans,
though specificity is still limited by its indirect surrogacy of pros-
tate cancer in the bone (6).
Within this mixed metastatic population, 13 patients had

negative 18F-DCFBC scans. The highest discrepancy in modalities
was observed in patients early after diagnosis and early after ADT
therapy, particularly in hormone-sensitive or minimally symptom-
atic castrate-resistant disease states (22). Literature tends to sup-
port the concept that patients on ADT are more likely to have
positive findings on PSMA-targeted imaging (9–11). However,
as noted by others, this finding is likely confounded by patients
with advanced castrate-resistant disease who are also still on ADT.
We have hypothesized the role of ADT and disease status on
imaging findings within Figure 6 and the following discussion.
After beginning first-line ADT, androgen-sensitive cells will

demonstrate a decrease in cellular proliferation, resulting in
apoptosis in some, but not all, cancer cells (23,24). However,
prostate cancer bone metastases have often initiated an osteoblas-
tic reaction that persists even after successful ADT (25,26). Within
this window, it is possible that ADT has suppressed oncogenic
activity in PSMA-expressing cells such that imaging is unable to
detect remaining senescent cells, whereas 18F-NaF still recognizes
bone response. Additionally, bone scan of any type is susceptible
to flare in which the osteoblastic reaction briefly increases after

FIGURE 2. Lesion-based correlation of 18F-NaF and 18F-DCFBC SUVmax

at baseline (A: ρ 5 0.41, P 5 0.095) and follow-up (B: ρ 5 0.29, P 5 0.29).

Lesions detected only by 18F-NaF PET/CT imaging are shown in blue

(assigned18F-DCFBC [2 h] SUVmax 5 0), and lesions detected only by 18F-

DCFBC (2 h) PET/CT imaging are shown in red (assigned 18F-NaF SUVmax5
0), designated by lesion location as soft-tissue (x) or bone (red circle).

TABLE 3
18F-NaF and 18F-DCFBC (2 Hour) Lesion SUVmax at Baseline and Follow-up Imaging in Bone Lesions

Bone lesion detection concordance

Scan time point Tracer 18F-DCFBC only Concordant 18F-NaF only P

Baseline 18F-NaF SUVmax – 23.9 (4.72–83.4) 12.3 (2.82–65.3) 0.064

18F-DCFBC(2 h) SUVmax 5.46 (4.17–6.09) 6.01 (1.69–50.85) – 0.48

Follow-up NaF SUVmax – 22.7 (5.27–81.8) 13.2 (4.1–55.5) 0.006

18F-DCFBC(2 h) SUVmax 6.59 (2.19–10.84) 6.33 (1.95–16.2) – 0.64

Data are median, with range in parentheses. Lesions stratified by detection on both modalities: DCFBC only, concordant (DCFBC and

NaF), and NaF only. Difference in SUVmax across groups assessed using Wilcoxon rank-sum test for clustered data.

1668 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 59 • No. 11 • November 2018



initiation of ADT. In this sense, PSMA-targeted PET provides a
more accurate assessment of prostate cancer activity, both in bone
and soft tissue, reflected in the strong correlation of 18F-DCFBC
and PSA in this study. In the absence of treatment, these findings
could also support the hypothesis that a small population of pros-
tate cancer cells may amplify the osteoblastic activity so that 18F-
NaF detection is possible but still fails to reach the detection
threshold of PSMA-targeting agents (12).

In later stages of disease, lesion detection was not significantly
different across the 2 tracers, particularly in advanced, symptomatic
metastatic CRPC disease states (22). At the follow-up time point, 18F-
DCFBC PET/CT was able to detect more bone lesions than 18F-NaF
PET/CT in 1 patient with severe disease progression (Fig. 1). This is in
agreement with reports from other PSMA-targeting agents in advanced
metastatic CRPC (13,15,16). These findings support the literature in-
dicating PSMA expression increases throughout advanced stages of
disease (27). The metastatic foci positive only on 18F-DCFBC
appeared as ground-glass findings on CT, likely demonstrating active
tumor invasion with insufficient osteoblastic activity to trigger 18F-NaF
uptake. Overall, the findings of this study are important to validate in
the future for selection and monitoring of targeted radionuclide
therapies, where false-neg-
atives on either PSMA-tar-
geting agents or 18F-NaF
imaging could hinder treat-
ment effectiveness.
PSA correlation with

number of lesions and
SUV characteristics were
stronger with 18F-DCFBC
imaging than with 18F-
NaF imaging at baseline.
18F-NaF is inherently lim-
ited to only detecting bone
disease, compared with
PSMA-targeting agents
that can capture the burden
of both bone and soft-tis-
sue disease. No treatment
regimen was defined by
this imaging protocol; there-
fore, the timing of both
treatment and follow-up
scans was variable but
future studies are needed
to explore treatment re-
sponse assessment with
both agents.

FIGURE 3. Lesion detection stratified by treatment and castration status

at baseline imaging for bone lesions (black) and all lesions (blue). 18F-NaF

detection at baseline showed strong dependence on ADT status (A) and

castration status (C), where worsening disease status (CR or advanced

treatments) show higher disease burden. 18F-DCFBC (2 h) detection also

showed dependence on ADT status (B) and castration status (D), though

similar levels of detection were only noted in most advanced stages of

disease. CR 5 castrate resistant; CS 5 castrate sensitive.

FIGURE 5. A 48-y-old patient recently

diagnosed with de novo metastatic pros-

tate cancer (serum PSA, 20.11 ng/mL),

with pathologic validation of metastases

in right sacrum and retroperitoneal lymph

nodes. Patient started ADT (degarelix)

1 mo before baseline imaging, at which time

his PSA was 1.61 ng/mL. 18F-DCFBC (2 h)

PET/CT was negative. 18F-NaF PET/CT

showed 15 sites detected as highly likely

for harboring metastatic disease (red ar-

rows), as well as other regions of uptake

secondary to degenerative or benign

processes (not included in analysis).

TABLE 4
Correlation of PSA with Patient-Level SUV Metrics Derived
from 18F-DCFBC (2 Hour) and NaF Uptake at Baseline and
Follow-up Imaging, Assessed Using Spearman Correlation

Coefficient

Baseline Follow-up

18F-DCFBC

(2 h) 18F-NaF

18F-DCFBC

(2 h) 18F-NaF

Metric ρ P ρ P ρ P ρ P

Nlesions 0.60 0.001 0.23 0.26 0.55 0.01 0.063 0.79

SUVmax 0.52 0.007 0.27 0.18 0.53 0.013 −0.07 0.77

SUVmean 0.47 0.018 0.28 0.17 0.55 0.0097 −0.18 0.43

SUVtotal 0.58 0.003 0.21 0.30 0.51 0.017 −0.05 0.83

Nlesions 5 number of detected lesions.

FIGURE 4. Baseline lesion detection stratified by median serum PSA

(2 ng/mL) and ADT status (1/−). Patients with low PSA levels not re-

ceiving treatment had lowest number of detected lesions for both trac-

ers. In patients receiving treatment and maintaining PSA levels of less

than 2 ng/mL, 18F-NaF detected significantly more lesions 18F-DCFBC

(2 h) imaging (P 5 0.02). In later stages of disease, either by high PSA

value (.2 ng/mL) or high PSA and on active treatment, imaging modal-

ities gave similar detection distributions.
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There are several limitations within this relatively small study
of a heterogeneous population of metastatic prostate cancer
patients. Very few histopathologic validation specimens were
available for review, as is common in the metastatic setting.
Two of 4 bone biopsies were shown to be false-positives on 18F-
NaF, reflecting its modest specificity. Additionally, results from
biopsy indicated some frequency of false-negative PSMA scans.
Importantly, 18F-DCFBC is considered a first-generation PSMA-
targeting agent with relatively low binding affinity to PSMA and
increased vascular background activity. This may compromise its
sensitivity in early disease. A second-generation PSMA-targeting
agent, 18F-DCFPyL, possessing higher binding affinity to PSMA
and rapid blood clearance, is currently in clinical trials (14,15,28).
Multiple PSMA-based tracers are currently under development
for clinical use in prostate cancer, including 99mTc, 68Ga, and
18F ligands (29). Although the role of PSMA-targeted imaging
in the setting of biochemically recurrent disease has been
well explored, its role in metastatic disease requires further
investigation.

CONCLUSION

In this study, 18F-NaF PET/CT and PSMA-targeting 18F-
DCFBC PET/CT were prospectively compared for detection of
metastatic disease. Although attractive due to its ability to identify
both bone and soft-tissue disease, we present evidence that the
utility of PSMA-targeting PET/CT imaging in metastatic prostate
cancer appears to depend on patient disease course and treatment
status. Notably, 18F-NaF PET/CT and 18F-DCFBC PET/CT were
largely concordant in metastatic CRPC. Further research is warranted
to elucidate the dependence of disease status and timing of treatment
on detection characteristics of PSMA-targeting PET/CT agents.
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