\‘l

IJCMCR ;
G Oven Aceess International Journal of
ISSN 2692-5877 Clinical Studies & Medical Case Reports

DOI: 10.46998/1JCMCR.2025.53.001311

Research Article
Intraindividual Comparison of novel ¥ F-PSMA-1007 and *F-AlIF-PSMA-
HBED-CC PET/CT in the Prospective Evaluation of Prostate Cancer Patients
with Biochemical Relapse
Gerardo Gabriel dos Santos Loureiro'>*, Pablo Duarte Couto', Juan Pablo Gambini Gonzalez'? and Omar
Alonso Nuiiez'

"Uruguayan Center of Molecular Imaging (CUDIM), Montevideo, Uruguay,
’Nuclear Medicine and Molecular Imaging Center, Clinical Hospital, University of Uruguay, Montevideo, Uruguay.

*Corresponding author: Gerardo Gabriel dos Santos Loureiro, MD, PhD, Uruguayan Center of Molecular Imaging (CUDIM),

Montevideo, Uruguay; Nuclear Medicine and Molecular Imaging Center, Clinical Hospital, University of Uruguay, Montevideo,
Uruguay

Received: June 05, 2025 Published: July 10, 2025

(A )

bstract

Introduction: Among several 18F-labeled prostate-specific-membrane-antigen (PSMA) targeted PET/CT tracers, the recently
introduced 18F-PSMA-1007 had demonstrated interesting properties for the diagnostic evaluation of prostate cancer (PCa), as
outstanding tumor uptake and minimal excretion through the urinary-tract.

A novel radiotracer: [18F]AIF-PSMA-HBED-CC (18F-AlF-PSMA-11), was produced in our Centre, with suitable radio-
chemical purity for clinical purposes and with the advantage of low cost.

The aim of this study was to prospectively compare the image quality and the diagnostic values of both tracers in a sample of
PCa patients at biochemical relapse.

Materials and Methods: A sample of 18 patients (median age: 69.5; median PSA level: 1.28 ng/mL; range: 0.01-25.4 ng/mL;
Gleason Score >6) with biochemical recurrence after radical prostatectomy (n=9, 50%) or radiotherapy were prospectively
included between July-August 2020. Within 1-2 weeks they underwent a PET/CT scan with 18F-PSMA-1007 and with 18F-
AlIF-PSMA-11, randomly performed, with a 16 or 64-slice PET/CT with TOF correction, 120 or 60 minutes after the adminis-
tration of 4.2 and 4.07 MBq/Kg, respectively. Normal-organ biodistribution and tumor uptake between tracers were examined
using the maximum SUV (SUVm). Correlative imaging, histopathology and/or clinical follow-up were considered as reference
standard. Sensitivity and specificity were calculated.

Results: The normal organ biodistribution of 18F-PSMA-1007 and 18F-AIF-PSMA-11 has proven highly similar to other
PSMA-targeted radiotracers, such as PSMA-617, DCFBC and DCFPyL. 18F-PSMA-1007 and 18F-AlF-PSMA-11 PET/CT
demonstrated abnormal findings in 15 and 13 patients (positivity rate: 83% and 72%), respectively. At least one suspicious le-
sion for prostate cancer metastasis was detected in 13 (72%) and 11 (61%) of 18 patients, for each tracer respectively. A total of
157 lesions were detected by at least one radiopharmaceutical in the following sites: bone (n=120), lymph-nodes (n=20), pros-
tate (n=9), lung (n=7) and brain (n=1); adding a total of 142 for 18F-PSMA-1007 and 143 for 18F-AlF-PSMA-11. Discrimi-
nating by radiotracer in the total population, PET/CT with 18F-PSMA-1007 and 18F-AIF-PSMA-11 identified 105 and 115
bone lesions, 20 and 15 lymph node lesions, 9 and 6 prostate lesions, 7 and 6 lung lesions and 1 brain lesion both, respectively.
Metastatic nodes as small as 1 mm in diameter were discovered.

For concordant lesions (n=127), we did not find a significantly different SUVm for both tracers: 14.8 (2.6-107.4) and 13.7 (2.5-
75.3), median (range), for 18F-PSMA-1007 and 18F-AIF-PSMA-11, respectively (p=0.13). However, a significant correlation
was found among both tracers’ SUVm (r = 0.94, n = 127, P< 0.00001). We found a significantly higher SUVm for 18F-AIF-
PSMA-11 in concordant bone lesions (n=100, P<0.0001) and for 18F-PSMA-1007 in lymph-node concordant lesions (n=14,
P=0.011), while no significant differences were found in prostate and soft tissue lesions. 18F-AIF-PSMA-11 had )
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spectively.

pelvic interpretation.

clearance and 18F-PSMA-1007 had hepatobiliary clearance. Uptake was significantly higher for 18F-AIF-PSMA-11 than for\
18F-PSMA-1007 in the kidneys (median SUVm, 46.2 vs. 25.9; p=0.0012) and urinary bladder (median SUVm, 71.2 vs. 5.1;
p=0.0003), whereas 18F-PSMA-1007 showed significantly higher uptake in the liver (median SUV, 17.9 vs. 7.2; p=0.0003)
and gallbladder (median SUVm, 22.8 vs. 2.2; p=0.0003). The detection rates for disease for PSA levels <1,28 and >1,28 ng/
mL (median PSA of our sample) was 66% and 100% por 18F-PSMA-1007, and 55% and 88%, for 18F-AlF-PSMA-11, re-

On a per patient basis the sensitivity and specificity values with their 95% C.I. were 0.93 (CI: 0.68 - 0.99) and 0.66 (95% CI:
0.09-0.99) for 18F-PSMA-1007; and 0.84 (CI: 0.54 - 0.98) and 0.60 (95% CI: 0.14-0.94) for 18F-AIF-PSMA-11, respectively.
Conclusion: 18F-PSMA-1007 and 18F-AIF-PSMA-11PET/CT seem to be clinically equivalent imaging techniques and have

relevant sensitivity for the detection of PCa lesions. Low urinary excretion of 18F-PSMA-1007 present clear advantage for

Keywords: Prostate cancer; Biochemical recurrence; 18PSMA-1007; 18AIF-PSMA-11; PET/CT; PSMA imaging

J

Introduction

Prostate cancer (PCa), ranks as the second most common can-
cer among men and is one of the most widespread malignant
tumors globally, currently showing a high rate of occurrence
and new cases [1].

Biochemical recurrence (BCR) refers to the rise in serum PSA
levels following treatments that were aimed at curing the dis-
ease. This happens in around 30% of individuals who undergo
radical prostatectomy (RP) and in 60% of those who receive
external beam radiotherapy (EBRT) [2].

Traditional imaging methods like computed tomography (CT),
bone scintigraphy (BS), and magnetic resonance (MR) dis-
played low precision rates when it came to restaging patients
with BCR [3].

Positron emission tomography/computed tomography (PET/
CT) with 11C and 18F-Choline has found widely use for the
evaluation of PCa patients but showed globally a suboptimal
sensitivity at early BCR. Thus, new tracers with better perfor-
mance were needed [4].

The introduction of ligands targeting prostate-specific mem-
brane antigen (PSMA) has changed the management of pa-
tients with prostate cancer (PCa) [4].

In addition to the well-known overexpression of PSMA, its in-
ternalization after binding is actually being used for a therag-
nostic approach (177Lutetium) [5].

68Ga-PSMA-HBED-CC (68Ga-PSMA-611, ABX) PET/CT
has been proposed as a promising tracer for imaging patients
with biochemical recurrence with the potential of changing
clinical management, specially at low PSA levels, performing
better than the previously approved tracer: radiolabelled cho-
line [4].

However, 68Ga-labelled compounds have limitations in-
cluding short half-life, non-ideal energies, expensive
generators’production with limited activity per synthesis (one
to four patients per batch), and rapid excretion via the urinary
tract [6].

18F-labelled PSMA ligands are of major interest and have sev-
eral principal advantages over 68Ga-PSMA-11, including pro-

duction in large scales by a cyclotron, lower positron energy,
higher image quality, and possibility of delayed images [7].

Among several 18F-PSMA-ligands like 18F-DCFBC or 18F-
DCFPyL, the most recently 18F-PSMA-1007 had demonstrat-
ed interestingly properties as high labelling yields, outstanding
tumor uptake and fast and non-urinary background clearance
[6.8].

18F-AIF-PSMA-HBED-CC (18F-AIF-PSMA-11) is a novel
tracer produced on large scales in our Centre with suitable ra-
diochemical purity in a commercial platform appropriate for
clinical purposes. As the precursors are synthesized in situ it
has the additional advantage of being cheap. Relatively very
few data have been reported overall [9].

Although several studies recommend the use of PSMA PET/
CT for localization of prostate cancer in the setting of BCR,
the indication for initial staging at primary diagnosis is actu-
ally well documented, buy also actually its indication in initial
staging is well established [10]. This was also reported by our

group [11].

The aim of this study was to compare the diagnostic values of
18F-PSMA-1007 vs 18F-AIF-PSMA-11 in patients with pros-
tate cancer and biochemical relapse after initial treatment.

Material and Methods

Patient characteristics: A sample of 18 patients (median age:
69.5, range: 54-80 years; median PSA level: 1.28 ng/mL;
range: 0.01-25.4 ng/mL; Gleason Score >6) with biochemical
recurrence after radical prostatectomy (n=9, 50%) or radiother-
apy were prospectively included between July-August 2020.

Compliance with Ethical Standards: This study was ap-
proved by the Ethics Committee of our Centre and conducted
according to the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. Additionally, informed
consents and consents to publish were obtained from all indi-
vidual participants included in the study.

Radiopharmaceuticals: 18F-PSMA-1007: "The 18F iso-
tope was produced via the nuclear reaction 180(p,n)l18F
in a PETTrace cyclotron (GE). The synthesis of [18F]F-PS-
MA-1007 was conducted on a FASTLab automated synthesis
platform (GE), housed within an MIP1 hot cell (Comecer).

Citation: Gerardo Gabriel dos Santos Loureiro*, Pablo Duarte Couto, Juan Pablo Gambini Gonzalez and Omar Alonso Nuiiez. Intraindividual Com-
parison of novel 18F-PSMA-1007 and 18F-AIF-PSMA-HBED-CC PET/CT in the Prospective Evaluation of Prostate Cancer Patients with Biochemical

Relapse. IJCMCR. 2025, 53(3): 001
DOI: 10.46998/1/CMCR.2025.53.001311

2


https://dx.doi.org/10.46998/IJCMCR.2025.53.001311

ijclinmedcasereports.com

Volume 53- Issue 3

18F.PSMA-1007 AI*F-PSMA-11

Figure 1: Normal biodistribution of 18F-PSMA-1007 and
18F-AIF-PSMA-11. MIP and axial PET/CT images of a
prostate cancer patient showing no urinary excretion of’
18F-PSMA-1007 (4) that enables excellent assessment of
the prostate. Note that increasing accumulation in gallblad-
der and in the liver could limit the detection of unusual liver
metastases). Besides, normal accumulation of 18F-AIF-PSMA
in the urinary bladder (B) difficult interpretation.

18F-PSMA-1007 AI**F-PSMA-11

18r.pSMA-1007 - AlI'|F-PSMA-11

APéF-PSMA-11

18r-psMA-1007 -

AIP3E-PSMA-11
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Figure 2: Axial PET CT images of three different prostate
cancer patients showing metastasis in pelvic [ymph node (4)
and right femoral head (B) (yellow arrows) demonstrated
only by means of 18F-PSMA-1007, and coincident prostate
relapse (C). Note the better contrast and uptake intensity of
18F-PSMA-1007.

Quality control was performed in accordance with the mono-
graph established in EP 11.0 (07/2021:3116). All reagents used
for synthesis and quality control were procured from ABX
(Germany)."

18F-AIF-PSMA-11: The complex [18F]AIF-PSMA was ob-
tained from an automated Tracerlab FXFN® (GE) platform.
The radiopharmaceutical was achieved with a radiochemical

purity higher than 90% and with a radiochemical purity of 95 +
3%. The product verified stability in the final formulation vial
during 4 h and in human plasma up to 1h [9].

Imaging:

Within 1-2 weeks all patients underwent a PET/CT scan with
18F-PSMA-1007 and with 18F-AIF-PSMA-11, randomly per-
formed, with a 16 or 64-slice PET/CT with TOF correction 120
or 60 minutes after the iv administration of 4.2 and 4.07 MBq/
Kg, respectively. The images were acquired from skull to mid-
thigh.

The acquisition and processing parameters of PET images
were the same for both tracers. CT parameters: tube voltage
120 kVp, autoMA 80-180 mA, index noise 30, “GE SmartMa
dose modulation”, rotation time 0.8 sec, rotation length - full
helical thickness: 3.75 mm, Pitch 1.375:1 and speed 55 (mm/
rot). PET data were acquired in 3D with a scan duration of
3 minutes per bed position and with 11-slice overlap. Images
were reconstructed using an ordered subset expectation maxi-
mization algorithm (OSEM) with time-of-flight correction
(matrix size 128 x 128 pixels) with 2 iterations/24 subsets.

Image Analysis

Images were evaluated by two board-certified specialists in nu-
clear medicine and by one board-certified radiologist, resolv-
ing any disagreements by consensus. 18F-PSMA-1007 and
18F-AIF-PSMA-11 PET/CT scans were randomly evaluated.
Circular regions of interest were placed on representative slic-
es of the liver, spleen, kidney, urinary bladder, gallbladder, pa-
rotid glands, salivary glands and lacrimal glands, as well as in
malignant lesions. This way, normal-organ biodistribution and
tumor uptake in all abnormal foci between tracers were exam-
ined using the maximum standardized uptake value (SUVm).
Suspicious metastatic lesions were defined as any abnormal
focal uptake at one or more locations, not related to normal
tracer biodistribution, higher than the surrounding background
or compared with normal tissue, localized by hybrid images,
excluding joint processes and areas of physiological uptake.
Metastasis were registered and evaluated regarding their local-
ization (prostate, bone, lymph node-LN- or soft tissue metasta-
ses) and their SUVm.

Gold Standard @ follow up

Histopathology (when available), correlative imaging and/or
clinical follow-up were considered as reference standard. Our
validation criteria data was:

1. Histopathologic analysis.

2. Multiple lesions of metastatic appearance.

3. Increase of the PSA and/or pathological PET or convention-
al studies in untreated patients in follow-up.

4. Decrease of the PSA and/or improvement of lesions in PET
or conventional studies after the specific treatment of the dis-
ease.

5. Unequivocal positive findings at baseline that persist during
follow-up in a setting of PSA >0.2 ng/mL, at least three weeks
following prostatectomy.

Statistical analysis

We carried out a comparison between results obtained with
both tracers regarding the number of detected PET lesions,
SUVm in normal tissues and malignant lesions (in prostate
bed, lymph nodes and extranodal lesiones), and the PSA.

We used the non-parametric Spearman's Rho test and the
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Pearson’s correlation coefficient to measure the strength of as-
sociation between SUVmax in all concordant lesions.

SUVm values from the same lesions in both 18F-PSMA-1007
and 18F-AIF-PSMA-11 studies were statistically analysed us-
ing a nonparametric two-sided Wilcoxon signed rank tests and
the student paired t-test.

Sensitivity and specificity were selected to describe the diag-
nostic performance of PET/CT in detecting tumor involvement.
A P value <0.05 was considered significant.

For statistical analyses, we used the Statistical Package for the
Social Sciences (SPSS) version 23.

Results
There were no symptoms or side effects in any patient post-
injection of the radiotracer.

The normal organ biodistribution of 18F-PSMA-1007 and
18F-AIF-PSMA-11 has proven highly similar to other PSMA-
targeted radiotracers, such as PSMA-617, DCFBC and DCF-
PyL.

Images of both tracers were of high visual quality.

18F-PSMA-1007 and 18F-AlF-PSMA-11 PET/CT demon-
strated abnormal findings in 15 and 13 patients (positivity rate:
83% and 72%), respectively. At least one suspicious lesion for
prostate cancer metastasis was detected in 13 (72%) and 11
(61%) of 18 patients, for each tracer respectively.

The detection rates for disease for PSA levels <1,28 and >1,28
ng/mL (median PSA of our sample) was 66% and 100% por
18F-PSMA-1007, and 55% and 88%, for 18F-AIF-PSMA-11,
respectively.

A total of 157 lesions were detected by at least one radiophar-
maceutical in the following sites: bone (n=120), lymph-nodes
(n=20), prostate (n=9), lung (n=7) and brain (n=1); adding a
total of 142 for 18F-PSMA-1007 and 143 for 18F-AIF-PS-
MA-11. Discriminating by radiotracer in the total population,
PET/CT with 18F-PSMA-1007 and 18F-AIF-PSMA-11 identi-
fied 105 and 115 bone lesions, 20 and 15 lymph node lesions,
9 and 6 prostate lesions, 7 and 6 lung lesions and 1 brain lesion
both, respectively.

Of notice 18F-PSMA-1007 PET/CT detected lymph node me-
tastases in the pelvis, including nodes as small as 1 mm in di-
ameter.

For concordant lesions (n=127), we did not find a significantly
different SUVm for both tracers: 14.8 (2.6-107.4) and 13.7
(2.5-75.3), median (range), for 18F-PSMA-1007 and 18F-AlF-
PSMA-11, respectively (p=0.13).

However, a significant correlation was found among both trac-
ers’ SUVm (r=0.94,n =127, P<0.00001).

We found a significantly higher SUVm for 18F-AIF-PSMA-11
in concordant bone lesions (n=100, P<0.0001) and for 18F-PS-
MA-1007 in lymph-node concordant lesions (n=14, P=0.011),
while no significant differences were found in prostate and soft
tissue lesions.

18F-AlF-PSMA-11 had renal clearance and 18F-PSMA-1007
had hepatobiliary clearance.

With regard to normal organs the biodistribution of the two
tracers differed.

Uptake was significantly higher for 18F-AIF-PSMA-11 than
for 18F-PSMA-1007 in the kidneys (median SUVm, 46.2 vs.
25.9; p=0.0012) and urinary bladder (median SUVm, 71.2
vs. 5.1; p=0.0003), whereas 18F-PSMA-1007 showed sig-
nificantly higher uptake in the liver (median SUVm, 17.9 vs.
7.2; p=0.0003) and gallbladder (median SUVm, 22.8 vs. 2.2;
p=0.0003). There were no significant differences comparing
uptake in the spleen (median SUVm, 18.2 vs. 16.7; p<0.05).
18F-PSMA-1007 had statistically significant higher uptake in
the salivary glands, parotid glands and lacrimal glands (me-
dian SUVm, 27.3 vs.17 .0, p=000.4; 17.9 vs 7.2, p=.0.0003 and
13.47 vs 9.9. p=0.0003 respectively).

On a per patient basis the sensitivity and specificity values with
their 95% C.1. were 0.93 (CI: 0.68 - 0.99) and 0.66 (95% CI:
0.09-0.99) for 18F-PSMA-1007; and 0.84 (CI: 0.54 - 0.98) and
0.60 (95% CI: 0.14-0.94) for 18F-AIF-PSMA-11, respectively.

Discussion

In PCa individuals who underwent pretendly curative treat-
ment and who experience biochemical recurrence, identifying
where recurrent prostate cancer is located is crucial for plan-
ning subsequent treatments [12].

Following the identification of biochemical recurrence (PSA
0. 2 ng/ml), it is crucial to ascertain if it is localized or spread,
as this influences the treatment options available, particularly
for a specific group of patients who might qualify for curative
salvage treatments. Traditional imaging methods like cross-
sectional scans or bone scans have a low success rate in identi-
fying these cases, particularly when serum PSA levels are low
[13].

As a result, different radioactive markers are being researched
to enhance the imaging of both recurring and initial cases of
prostate cancer. So far, PSMA radioligands have emerged as
the most accurate and precise for detecting prostate cancer, es-
pecially in patients at high risk for the disease [12].

PET/CT with 68Ga-PSMA has been proposed as a promising
tracer for imaging patients with biochemical recurrence at low
PSA levels with the potential of changing clinical manage-
ment, performing better than the old gold-standard radiola-
belled choline [4].

Also, the indication for detection of metastases for initial stag-
ing and its use in theragnosis-concept (177Lutetium) is rapidly
being consolidating [5,10].

However, 68Ga labelled PSMA has several shortcomings such
as limited availability for clinical use of the 68Ga generator,
non-ideal energies, short half-life and a high urinary excretion,
which can obscure detection of the primary or residual disease.
The introduction of 18F-labelled tracers has demonstrated
promising results for the diagnostic workup of prostate cancer
and seem to be an attractive alternative to 68Ga-PSMA-11 due
to several principal advantages: availability of larger amounts
of activity, a lower positron energy, higher image quality and
possibility of delayed images.
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An 1nteresting tracer developed in our Centre: 18F-ALF-PS-
MA-11, can be produced on a large scale with suitable radio-
chemical purity for clinical purposes.

This tracer has been suggested as a novel and attractive alter-
native to 68Ga-PSMA-11 and others 18F-PSMA tracers with
accessibility and commercial advantages as well as similar tu-
mour uptake among them and the additional advantage of low
cost. Notable a recent paper made a head-to-head comparison
between 18F-AlF-PSMA-11and 68Ga-PSMA-11, performing
in a comparable way [9].

18F-PSMA-1007 is a novel PSMA ligand that has excellent
preclinical characteristics and that is only minimally excreted
by the urinary tract, a potential advantage for pelvic imaging.
18F-PSMA-1007 had demonstrated properties as high label-
ling yields, outstanding tumor uptake and fast, non-urinary
background clearance. This is interesting because most pub-
lished studies investigated the diagnostic potential agents that
are excreted renally.

We report the first experience at our center with 18F-PS-
MA-1007 identifying its advantages and potential applica-
tions and making a prospective comparation with 18F-ALF-
PSMA-11 concerning image quality and diagnostic values of
both tracers in a sample of PCa patients at biochemical relapse.

Our team was the first to improve the creation of an All8F
radiofluorinated GLU-UREA-LYS(AHX)-HBED-CC PSMA
ligand using an automated synthesis system. This process
achieved a good level of radiochemical purity that is accept-
able for clinical use, and it also offered the benefit of being
affordable [9].

A head-to-head comparison between 18F-AIF-PSMA-11 and
68Ga-PSMA-11 demonstrated good performance of both trac-
ers in diagnosing PCa [14].

In this prospective study were included 18 patients with bio-
chemical recurrent PCa (median age: 69.5, range: 54-80 years;
median PSA level: 1.28 ng/mL; range: 0.01-25.4 ng/mL; Glea-
son Score >6) who were previously treated with radical prosta-
tectomy and/ or radiation therapy of prostate bed (50% each).

There were no side effects in any patient post-injection of the
radiotracer.

The normal organ biodistribution of 18F-PSMA-1007 and
18F-AIF-PSMA-11 has proven highly similar to other PSMA-
targeted radiotracers, such as PSMA-617, DCFBC and DCF-
PyL [6-8].

Images of both tracers were of high visual quality and most le-
sions showed high contrast, as show in the literature. In healthy
subjects, it has been proven that the blood pool contained mean
12% of the 18F-PSMA-1007 injected dose at 2 h p.i. Also,
clearance via the urinary tract was minimal and in average only
0.7 % of the injected activity were eliminated in the urine dur-
ing the 2—4 h interval [8].

Overall detection rate was 83% (15/18) and 72% (13/18) for
18F-PSMA-1007 and 18F-AIF-PSMA-11 PET/CT, while dis-
tant metastasis was detected in 13 (72%) and 11 (61%) patients
respectively.

These data are similar to previous reports concerning this
PSMA ligand. In two studies sites of BCR were localized in 90
% of patients including those with modest elevations in pros-
tate specific antigen (PSA) [15,16].

The detection rates for disease for PSA levels <1,28 and >1,28
ng/mL (median PSA of our sample) was 66% and 100% por
18F-PSMA-1007, and 55% and 88%, for 18F-AIF-PSMA-11,
respectively.

Our findings align with earlier studies regarding these PSMA
ligands.

Perera reviewed sixteen studies that included 1309 patients.
The positive scan rates for PSA categories 0-0. 2, 0. 2—1, 1-2,
and 2 ng/ml were 42%, 58%, 76%, and 95%, respectively.
When analyzing by patient, both the overall sensitivity and
specificity were found to be 86%. In terms of per-lesion analy-
sis, the overall sensitivity and specificity were 80% and 97%,
respectively [17].

Afshar-Oromieh and their team identified at least one prostate
cancer-related lesion in 83% of the patients. They showed de-
tection rates of 50% for patients with serum PSA levels at 0. 5
ng/ml and 58% for those with PSA levels between 0. 5 and 1
ng/ml [18].

An aggregated detection rate of 89. 5% was found in a consis-
tent group of 248 patients after they underwent radical prosta-
tectomy. The detection rates for early biochemically recurrent
cancer at PSA levels of 0. 2-0. 5 and 0. 5-1 ng/mL were re-
corded as 57. 9% and 72. 7%, respectively [16].

In an initial study on 68Ga-PSMA-IT, detection rates were
noted to be 52% for PSA levels below 0. 5 ng/mL, 55% for
levels between 0. 5 and 1. 0 ng/mL, 70% for levels between
1. 0 and 2. 0 ng/mL, and 93% for levels between 2. 0 and 5. 0
ng/mL [19].

Even though there were only a few patients involved, this re-
search supports a strong detection rate for both markers at low
PSA levels in a planned trial setup.

A total of 157 lesions were detected by at least one radiophar-
maceutical in the following sites: bone (n=120), lymph-nodes
(n=20), prostate (n=9), lung (n=7) and brain (n=1); adding a
total of 142 for 18F-PSMA-1007 and 143 for 18F-AIF-PS-
MA-11. Discriminating by radiotracer in the total population,
PET/CT with 18F-PSMA-1007 and 18F-AIF-PSMA-11 identi-
fied 105 and 115 bone lesions, 20 and 15 lymph node lesions,
9 and 6 prostate lesions, 7 and 6 lung lesions and 1 brain lesion
both, respectively.

In our research, 18F-PSMA-1007 PET/CT detected lymph
node metastases in the pelvis, including nodes as small as 1
mm in diameter.

Giessel and his team were the first to describe that 18F-PS-
MA-1007 PET/CT could detect micrometastases in patients
with Biochemically Recurrent Prostate Cancer at very low
PSA levels providing critical information to correctly restag-
ing disease and to discuss appropriate treatment options [20].
In our sample PET/CT with 18F-PSMA-1007 and 18F-AlF-
PSMA-11 identified 20 and 15 lymph node lesions, respec-
tively.
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The same author demonstrated an excellent sensitivity of
94.7% with 18F-PSMA-1007 PET/CT in detecting lymph-
node metastases in the pelvis, [21] performing better than
68Ga-PSMA-PET.(20, 22) This can be explained: as lymph
node metastases with median diameters of 5-6 mm are close to
the technical resolution limits of PET with 68Ga-PSMA trac-
ers, it would be reasonable that 18F-PSMA tracers might per-
form at a higher level.

For concordant lesions (n=127), we did not find a significantly
different SUVm for both tracers: 14.8 (2.6-107.4) and 13.7
(2.5-75.3), median (range), for 18F-PSMA-1007 and 18F-AlF-
PSMA-11, respectively (p=0.13).

However, a significant correlation was found among both trac-
ers’ SUVm (r=0.94,n =127, P<0.00001).

We found a significantly higher SUVm for 18F-AIF-PSMA-11
in concordant bone lesions (n=100, P<0.0001) and for 18F-PS-
MA-1007 in lymph-node concordant lesions (n=14, P=0.011),
while no significant differences were found in prostate and soft
tissue lesions.

The increased absorption of 18F-AIF-PSMA-11 in bones can
be understood. Liitje proposed that there is a slight instability
that leads to Al18F absorption in bones, which could compli-
cate interpretations and make it hard to see small prostate can-
cer bone metastases.

Furthermore, the significant non-specific absorption in bones
injected with 18F-AlF-PSMA-11 indicated a quick breakdown
in living organisms, a finding that was supported by a plasma
stability test conducted in a lab. To avoid the major time-relat-
ed breakdown of 18F-AlF-PSMA-11, PET imaging should oc-
cur no later than one hour after injection. In our research, this
was not an issue, and we were able to detect metastases using
established standard criteria [23,24].

With regard to normal organs the biodistribution of the two
tracers differed.

This is consistent with Giesel’s results who demonstrated dis-
tinct organ uptake for lacrimal glands, salivary glands, liver,
spleen, small intestine and kidneys in healthy volunteers [8].
18F-AIF-PSMA-11 had renal clearance and 18F-PSMA-1007
had hepatobiliary clearance.

Statistically, uptake was significantly higher for 18F-AIF-
PSMA-11 than for 18F-PSMA-1007 in the kidneys (median
SUVm, 46.2 vs. 25.9; p=0.0012) and urinary bladder (median
SUVm, 71.2 vs. 5.1; p=0.0003), whereas 18F-PSMA-1007
showed significantly higher uptake in the liver (median SUVm,
17.9 vs. 7.2; p=0.0003) and gallbladder (median SUVm, 22.8
vs. 2.2; p=0.0003). There were no significant differences com-
paring uptake in the spleen (median SUVm, 18.2 vs. 16.7;
p<0.05). 18F-PSMA-1007 had statistically significant high-
er uptake in the salivary glands, parotid glands and lacrimal
glands (median SUVm, 27.3 vs.17 .0, p=000.4; 17.9 vs 7.2,
p=.0.0003 and 13.47 vs 9.9. p=0.0003 respectively).

The SUVmax values of normal organ biodistribution and tu-
mor uptake examined, were similar to those reported in the lit-
erature. For example, the delineation of tumors improved at 3
h p.i reached an average SUVmax of 41 in the primary tumors

[8].

It has been proben uptake was significantly higher for 18F-
DCFPyL than for 18FPSMA- 1007 in the kidneys, urinary
bladder, and lacrimal gland, hereas 18F-PSMA-1007 showed
significantly higher uptake in the liver, gallbladder, spleen and
salivary glands [25].

The 18F-PSMA-1007 PET/CT scan is effective in identifying
recurrent prostate cancer in many patients experiencing bio-
chemical relapse. Even in patients with a low PSA level of 0.
5 ng/ml or less, the chances of finding abnormal results on the
18F-PSMA-1007 PET/CT scan appears to be quite high, which
could greatly influence how we treat this important group of
patients.

The 18F-AIF-PSMA PET/CT method shows promise for as-
sessing individuals with prostate cancer. In the later stages, a
lower liver background might make acute liver failure more
likely, particularly in the rare instances where liver metastases
arise [26].

When we look at other PSMA-targeting PET tracers, the low
amount of urine background in 18F-PSMA-1007 offers greater
diagnostic benefits in PET/CT scans for assessing the prostate
bed and pelvis in patients with recurrent prostate cancer. 18F-
PSMA-1007 is at least as effective as 68Ga-PSMA-11, but its
longer half-life, along with better energy properties and the
absence of urinary excretion, helps to address certain practi-
cal challenges faced by 68Ga-labelled PSMA-targeted tracers
[26].

Recently, researchers discovered that PSMA is present in the
new blood vessels of various non-prostate solid tumors, such
as cancers of the breast, bladder, colon, and kidney. This pres-
ence can affect the outcomes and change the precision of the
method. In our research, one of the criteria for excluding pa-
tients was having additional tumors besides prostate cancer
[27].

18F-PSMA-1007 and ALF operate in a way that is comparable
to other PSMA-PET agents and also to other PET tracers that
are labelled with 18F.

On a per patient basis the sensitivity and specificity values with
their 95% C.1. were 0.93 (CI: 0.68 - 0.99) and 0.66 (95% CI:
0.09-0.99) for 18F-PSMA-1007; and 0.84 (CI: 0.54 - 0.98) and
0.60 (95% CI: 0.14-0.94) for 18F-AIF-PSMA-11, respectively.
Recent research has indicated that there can be times when
radiolabeled PSMA uptake is higher in rib fractures and also
in non-cancerous bone conditions like fibrous dysplasia and
Paget's disease. These observations are important to note when
presenting PET/CT findings, which is why the existence of
non-cancerous diseases was a criterion for excluding cases in
our clinical study [27].

While previous studies have mentioned false positives related
to uptake in retroperitoneal celiac ganglia, we were able to
identify these instances easily in this analysis, so they were not
factored into our results [28].

Regarding inaccurate negative results from PET/CT, some
researchers have suggested that the effectiveness of PET/CT
might be affected by tiny lesions that are 5 mm, which they
consider to be the main limitation of the method. In our find-
ings, the tiniest lymph node identified was 7 mm [22].
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There are some notable limitations in our study that should be
acknowledged.

Due to ethical and practical constraints, we could not confirm
individual lesions through histopathology. Instead, we classi-
fied the lesions using imaging techniques and/or clinical fol-
low-up, as many other studies in the literature have also done
[22,29].

There are discussions about how androgen deprivation ther-
apy (ADT) influences how often PET/CT scans with 68Ga-
PSMA-11 are detected, but evidence indicates that there is a
notable connection between ongoing ADT and the chances of
obtaining a pathological radiolabeled PSMA PET/CT scan. In
cases of hormone-sensitive prostate cancer (HSPC), receiving
ADT before treatment can result in reduced PSMA expression,
which in turn diminishes the sensitivity of the radiotracer.

In the group of patients we studied, whether they had concur-
rent or prior ADT did not exclude them based on PSMA ex-
pression and tracer uptake, and its impact on the detection rate
remains uncertain.

These tracers demonstrated good diagnostic performance simi-
lar to other 18F-labelled PET-tracers and overcame practical
limitations of 68Ga-labelled PSMA targeted tracers. Also, their
superior ability to detect recurrence missed by conventional
imaging will have a significant impact on patient management

Conclusion

18F-PSMA-1007 and 18F-AIF-PSMA-11PET/CT seem to be
clinically equivalent imaging techniques and have relevant
sensitivity for the detection of PCa lesions in the biochemical
recurrence scenario that would impact patient management.

Low urinary excretion of 18F-PSMA-1007 present clear ad-
vantage for pelvic interpretation.
Further studies are needed to confirm these preliminary results.
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