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Abstract

Background: Consensus statements was published by EAU and EANM to clarify some uncertainties on PSMA PET/CT
response assessment in 2020. We aimed to investigate the response criteria for PSMA PET/CT according to published
criteria by comparing with serum PSA changes and determine the factors affecting therapy response evaluation.

Results: A high concordance was found between [*®Ga]Ga-PSMA-11 PET/CT and serum PSA responses and 0.84 of
Gamma coefficient was obtained. Between concordant and discordant group, statistically significant difference was
not found in terms of received therapies and castration resistance status. Statistically significant but low correlation
was found between serum PSA and SUV values of prostate, moderate correlation was found serum PSA and SUVmax
values of metastatic lymph nodes and bones.

Conclusions: The response evaluation of PSMA PET/CT according to the published criteria shows high concordance
with serum PSA values without being affected by received therapies or castration resistance. This criteria can be used

ture data.

with contribution of serum PSA values in response evaluation of prostate cancer according to our results and litera-
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Background

Prostate adenocarcinoma is the second most frequent
type of cancer and the fifth most frequent cause of can-
cer related death in men. While approximately 1.3 mil-
lion people were diagnosed all over the world in 2018,
the number of deaths due to prostate cancer was calcu-
lated about 359.000 [1]. According to United States data,
the average 5-years survival is approximately 97.5%. At
the time of diagnosis, the survival rate reaches 100% if
the disease is localized to the prostate gland or spread
to regional lymph nodes [2]. For this reason, determin-
ing the stage of the disease at the time of diagnosis is
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of great importance for prognosis. According to the
D’Amico Risk Classification [3], while active monitoring
or local treatments such as prostatectomy, external radio-
therapy or brachytherapy are mainly used in patients in
low and medium risk group, systemic first-line hormone
therapy in addition to local treatments can be given in
high-risk patients with distant metastasis [4]. The use of
docetaxel or abiraterone in addition to systemic antian-
drogenic agents is recommended in mCSPC, and these
agents significantly increase survival [5, 6]. In mCRPC,
there are systemic therapy options such as abiraterone,
docetaxel, cabazitaxel, enzalutamide and [***Ra]Ra for
bone metastases. These options can be gradually and
alternately used regarding prior received treatments,
performance status, comorbidities and the extent of the
disease [5]. ['"/Lu]Lu-PSMA-617 is a radionuclide agent
that has been used in many centers in the past decade
and creates a cytotoxic effect with beta irradiation thanks
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to the increased PSMA ligand expression in target pros-
tatic cells. A Phase II randomized clinical trial published
on February 2021 showed that if [”’Lu]Lu-PSMA-617
is given to patients with mCRPC as a third line therapy
instead of cabazitaxel, better PSA response and less
Grade 3—-4 adverse effects can be obtained [7]. In addi-
tion, international, prospective, open-label, randomized
phase 3 trial (VISION study) revealed that when ['77Lu]
Lu-PSMA-617 is added to standard care after at least one
anti-androgenic therapy and one or two taxan regimens,
both imaging-based progression free survival and over-
all survival are significantly prolonged. PSMA-targeted
radionuclide therapy is gaining importance and will be a
standard therapy regimen in near future [8].

PSMA is a type 2 transmembrane protein that is
expressed 100—1000 fold more in prostate carcinoma cell
membranes in comparison with other cells. The PSMA
expression of prostate carcinoma cells increases in hor-
mone resistant disease and advanced stages [9]. In recent
years, PET/CT imaging with urea based PSMA inhibitor
conjugated [*®Ga]Ga isotope has gained a wide place in
diagnosis and follow-up of prostate cancer. The role of
[®Ga]Ga-PSMA-11 PET/CT in primary staging and bio-
chemical recurrence was investigated with large patient
series and high diagnostic rates were obtained even in
case low serum PSA values [10]. However, there are lim-
ited number of studies evaluating the role of PSMA PET/
CT in systemic therapy response of prostate cancer in
the literature and there is still not a definitive criteria
for therapy response evaluation. In order to resolve this
ambiguity, a panel was held in the Netherlands in 2020
with the cooperation of EANM and EAU, and a joint text
was published with participants specializing in prostate
cancer from all over the world [11]. Eventually, the pan-
elists were recommended a therapy response criteria very
similar to PERCIST 1.0.

In this study, in light of the proposed criteria, we inves-
tigated role of [**Ga]Ga-PSMA-11 PET/CT in the treat-
ment response of prostate cancer in patients receiving
antiandrogenic and other systemic therapies by compar-
ing with the change of serum PSA values.

Methods

Patient Group

The study group was consisted of 50 patients who were
given systemic antiandrogenic, chemotherapeutic or
radionuclide therapy for prostate cancer and whose suffi-
cient data about recieved therapies and serum PSA value
were accessible in Cukurova University Balcali Hospital
database. Subsequent to initiation of [®*Ga]Ga-PSMA-11
production in Nuclear Medicine Department of Cuku-
rova University Balcali Hospital, 100 [*®*Ga]Ga-PSMA-11
PET/CT images of 50 patients that were obtained
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between October 2018-March 2021 were evaluated com-
paratively. The therapy regimens of patients included
first-line hormone therapy, enzalutamide, abirateron,
radionuclide (['’Lu]Lu-PSMA-617) and chemothera-
peutic therapy with docetaxel or cabazitaxel. While sec-
ond [*®Ga]Ga-PSMA-11 PET/CT images were obtained
following suspicious biochemical or radiological findings
during first-line hormone therapy only regimen, the end
of therapy protocol was waited for other agents. Second
PET/CT images for response evaluation were obtained
three weeks later following last cycle of systemic therapy.
Serum PSA values were also recorded during first and
second [*®Ga]Ga-PSMA-11 PET/CT. Care was taken to
ensure that there was not more than two weeks between
serum PSA measurement and PET/CT imaging. The
study was approved by Cukurova University Non-Inter-
ventional Research Ethic Committee with the number
of 21.01.2021/107. The informed consent was obtained
from all participants. All procedures performed in stud-
ies involving human participants were in accordance with
the ethical standards of the institutional and/or national
research committee, the Helsinki declaration and its later
amendments or comparable ethical standards.

PET/CT Imaging

PET/CT imaging of all patients was performed at
Nuclear Medicine Department of Cukurova Univer-
sity Balcali Hospital with the Biograph™ PET/CT sys-
tem (Siemens Molecular Imaging, Hoffman Estates, IL,
USA) consisting of a PET unit and 2-slice spiral CT. After
1,8-2,2 MBq/kg [*®*Ga]Ga-PSMA-11 injection, PET/CT
images were acquired about 60-75 min later. During
rest period after injection, intravenous saline injection
was provided and forced diuresis was suggested before
imaging to overcome urinary system and bladder arti-
facts. The images were acquired from vertex to mid thigh
when the patients were laid supin position and in normal
tidal respiration rate. Obtained raw images were recon-
structed by using iterative reconstruction method and
5 milimeter thick fusion sections of PET, CT and PET/
CT were created for evaluation on high resolution work-
stations. Administered activity, administration time and
patient weight were used to calculate maximum stand-
ardized uptake value (SUVmax) and mean standardized
uptake value (SUVmean). On PET/CT images, SUVmax
and SUVmean values were obtained from the prostate
gland, SUVmax values were obtained from the involved
lymph nodes, bones and distant organs by automatic iso-
contour with the General Electric AW VolumeShare® 7
workstation.
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Response Evaluation

+ Biochemical Response: Post-treatment serum PSA
values were compared to those that measured in
the time of diagnosis based on the Prostate Cancer
Working Group 3 (PCWGS3) criteria [12]. According
to the criteria, > 25% of increase in serum PSA com-
pared to the first measurement represents biochemi-
cally progression,>50% of decrease in serum PSA
or reggresion to below 2 ng/ml represents biochemi-
cally regression, <25% of increase or<50% decrease
in serum PSA value represents biochemically stable
disease.

o [%Ga]Ga-PSMA-11 PET/CT Response: Absence
of PSMA uptake in target foci indicates com-
plete response, more than 30% decrease in uptake
and tumor volume in target foci indicates partial
response, less than 30% decrease or increase in
uptake and tumor volume indicates stable disease
and more than 30% increase in uptake and/or>2
new lesion indicates progressive disease in [*®*Ga]Ga-
PSMA-11 PET/CT [11].

Comparison of Alterations of Serum PSA Value and [%8Ga]
Ga-PSMA-11 PET/CT Result

The concordance between serum PSA and [**Ga]Ga-
PSMA-11 PET/CT response after treatment was evalu-
ated and the patients were divided into two groups as
concordant and discordant in terms of progression, sta-
ble disease and regression. It was investigated whether
there was a statistically significant difference between the
groups in terms of the received treatments and castra-
tion resistance status. In addition, in order to determine
the relationship between the change in serum PSA levels
and the change in lesion-based PSMA expression, target
foci with the highest PSMA expression from the prostate
gland, lymph nodes and skeletal system were determined
in all patients, and the SUV value changes were com-
pared with the serum PSA changes.

Statistical Analysis

Categorical measurements were summarized as numbers
and percentages, numerical measurements as mean and
standard deviation (median and interquartile range (IQR)
(25th percentile-75th percentile) where necessary). Chi-
square test statistics were used to compare categorical
measures between groups. Whether numerical measure-
ments provided the assumption of normal distribution
was tested with the Shapiro Wilk test. In the comparison
of numerical measurements between concordant and
discordant groups as a result of serum PSA and PET/CT
findings, the T test of independent groups was used in if
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the assumptions were met and the Mann Whitney U test
was used if the assumptions were not met. The concord-
ance between serum PSA values and PET/CT results was
analyzed by Gamma coefficient. Since the rate of altera-
tion of the serum PSA and SUV values were not meet
the assumption of normal distribution, the correlation
between these continuous measurements was analyzed
by Spearman Correlation Coefficient [13].

Results

The median interval between two PET/CT were 151 days
(IQR: 118 days—233 days) in the group. The mean age of
the patients was 67 £ 10 (48-87). The initial pathological
features of some patients could not be accessed, because
they were diagnosed in other health centers. The clinical
and pathological features of the patient group are given
in Table 1. The castration resistance status of the patients
and the treatments that they received before the second
[*®Ga]Ga-PSMA-11 PET/CTs are given in Table 2.

In light of EAU-EANM consensus criteria, 100 [**Ga]
Ga-PSMA-11 PET/CT images were evaluated compara-
tively and 25 (50%) progression, 5 (10%) stable disease
and 20 (40%) partial regression were detected. Complete
regression was not detected among the second PET/CT
images. The obtained results were compared with the
serum PSA changes after the therapy. The data of com-
parison are given in Table 3. PSMA PET/CT and serum
PSA responses were concordant in 39 of 50 patients. 0.84
of Gamma coefficient which means high concordance
was found between results (Fig. 1). Out of the 11 patients
with discordant results, 4 have regression of serum
PSA and progression of PET/CT, 2 have progression of
serum PSA and stable disease with PET/CT. Of the rest
5 patients with stable serum PSA, 2 have progression and
3 have regression in PET/CT (Table 3). There was no sta-
tistically significant difference between the patients with
concordant and discordant results in terms of received
therapies (p=0.313) and castration resistance status
(p=0.74) (Table 4). When the received therapies were
grouped as antiandrogenic (first-line hormone, enza-
lutamide, abiraterone), chemotherapeutic (docetaxel,
cabazitaxel) and radionuclide (['’Lu]Lu-PSMA-617),
statistically significant difference was not found between
concordant and discordant results as well (p>0.05)
(Table 5) (Fig. 2).

At the time of response evaluation, when the correla-
tion between rate of changes of serum PSA and SUV
values on target lesion sites were examined, statistically
significant correlation was found in all. This correlation
was low in SUVmax and SUVmean of prostate gland,
modarate in SUVmax of lymph node and bone lesions
(Table 6).
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Table 1 Clinical and pathological features of patient group
Feature Total
Gleason score 7 7 (26.9%) 26 (100%)
8 9 (34.6%)
9 8 (30.8%)
10 2(7.7%)
ISUP score 1 0 26 (100%)
2 2(7.7%)
3 5(19.2%)
4 9 (34.6%)
5 10 (38.5%)
Risk classification High risk 29 (90.6%) 31 (100%)
Intermediate risk 2 (9.4%)
Low risk 0
Definitive therapy to prostate gland None 41 (87.2%) 47 (100%)
Total prostatectomy 3 (6.4%)
Radiotherapy 3 (6.4%)
Serum PSA value at diagnosis Mean = standart deviation (minimum- 510.724+1127.49 (0.22-5476)
maximum)

Table 2 Features of the patients before the second [*® Gal
Ga-PSMA-11 PET/CT images

Feature Total

Castration resistance  Sensitive 20 (40%) 50 (100%)
Resistant 30 (60%)

Received treatment  First-line hormone therapy 17 (34%) 50 (100%)
Docetaxel 21 (42%)
Cabazitaxel 3 (6%)
Enzalutamide 3 (6%)
Abiraterone 3 (6%)
["7LulLu-PSMA-617 3 (6%)

Treatment group Antiandrogenic 23 (46%) 50 (100%)
Chemotherapeutic 24 (48%)
Radionuclide 3 (6%)

Discussion

Up to 1000-fold increased expression of PSMA in pros-
tate cancer cells [9], has increased the use of PSMA-
targeted imaging methods and made it an essential part
of prostate cancer management in the recent 10 years.
PSMA PET/CT is advantageous tool due to its on-site
production and providing high quality imaging with
low radiation dose thanks to its high emission rate. The
diagnostic power of [*®*Ga]Ga-PSMA PET/CT agents in
primary diagnosis, staging and biochemical recurrence
of prostate adenocarcinoma was investigated by a lot of
center and it was found superior to conventional imag-
ing modalities with up to 90% of diagnostic rates [14].
However, limited data exist about the role of PSMA PET/

CT in systemic therapy response assessment in the litera-
ture. It is still not clearly figured out that how androgen
supressor agents and taxan-based chemotherapeuticals
effect PSMA expression and uptake of [**Ga]Ga-PSMA
agents in target cells and as a result how the changes
of uptakes in target cells should be interpreted. PER-
CIST 1.0 criteria [15] which was published for therapy
response of 2-fluorodeoxyglucose (2-['*F][FDG) PET/CT
in 2009, is not entirely appropriate for PSMA PET/CT
due to different uptake mechanisms and metabolic path-
ways of radiopharmaceuticals.

On February 2020, a panel was recruited by EAU and
EANM with joining of intenational experts of prostate
carcinoma in the fields of nuclear medicine, radiology
and urology to make clear the utility, best timing for
performing, criteria for treatment response, benefit to
the patients and use of radiolabeled PSMA PET tracers
[12]. According to the consensus criteria, PSMA PET/
CT should be used prior and after all local/systemic
treatments in metastatic disease to evaluate response.
Besides, due to potential flare phenomenon of ADT
and possibility of misinterpretation in early stage of
therapy, the PSMA PET/CT should not be performed
earlier than 3 months after initiation of ADT. The pan-
elists also declared that the patients should be divided
as responders to treatment (complete response, par-
tial response and stable disease) and not responders
(progressive disease). In responders to therapy, com-
plete response can be considered as absence of PSMA
uptake in target foci, more than 30% decrease in uptake
and tumor volume in target foci can be considered as
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Table 3 Comparison of the results of serum PSA and [®GalGa-PSMA-11 PET/CT after therapy
[%8GalGa-PSMA-11 PET/CT Total
Progression Stable Partial regression Complete
regression
Serum PSA Progression No 19 2 0 0 21
9% within PSA 90.5% 9.5% 0% 0% 100%
9% within PET/CT 76% 40% 0% 0% 40%
Stable No 2 3 3 0 8
% within PSA 25% 37.5% 37.5% 0% 100%
9% within PET/CT 8% 60% 15% 0% 18%
Regression No 4 0 17 0 21
9% within PSA 19% 0% 81% 0% 100%
9% within PET/CT 16% 0% 85% 0% 42%
Total No 25 5 20 0 50
% within PSA 50% 10% 40% 0% 100%
% within PET/CT 100% 100% 100% 0%
a

Fig. 1 Serum PSA value of a 78 years old patient with prostate adenocarcinoma falled to 0.33 ng/ml from 5476 ng/ml (a) after
leuprolide + docetaxel therapy regimen. A significant regression in the lesions of prostate gland, bilateral lungs, lymph nodes and bones is seen
after on [®Ga]Ga-PSMA-11 PET/CT images following therapy (b)
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Table 4 The distrubution of received therapies in concordant and discordant results
Result of [*3GalGa-PSMA-11 and serum PSA Total
Concordant Discordant
Received Treatment First-line hormone therapy 14 3 17
82.4% 17.6% 100%
Docetaxel 17 4 21
81% 19% 100%
Abiraterone 2 1 3
66.7% 33.3% 100%
Enzalutamide 2 1 3
66.7% 33.3% 100%
Cabazitaxel 1 2 3
33.3% 66.7% 100%
["7/Lu]Lu-PSMA-617 3 0 3
100% 0% 100%
Total 39 1 50
78% 22% 100%
Table 5 The distribution of received therapies in terms of effect mechanism in concordant and discordant results
Result of [®®Ga]Ga-PSMA-11 and serum PSA Total
Concordant Discordant
Recieved treatment group Antiandrogenic 18 5 23
78.3% 21.7% 100%
Chemotherapeutic 18 6 24
75% 25% 100%
Radionuclide 3 0 3
100% 0% 100%
Total 39 1 50
78% 22% 100%

partial response and less than 30% decrease or increase
in uptake and tumor volume in target foci can be con-
sidered as stable disease. Otherwise, more than 30%
increase in uptake and/or>2 new lesion represents
progression. Nevertheless, it is indicated that due to
lack of sufficient data about PSMA behavior after
therapy, the suspicion remains in therapy response
assessment except in patients with complete response
and obvious progression. Although the 30% of thresh-
old value was determined for 2-['®F]FDG, due to not
being a proved threshold value for PSMA and for the
purpose of determining baseline value to further stud-
ies, 30% threshold value was chosen for PSMA as well.
In this study, we evaluated comparatively 100 [*®*Ga]
Ga-PSMA-11 PET/CT images of 50 patients in light of
these response criteria. Then, the results of [**Ga]Ga-
PSMA-11 PET/CT images were compared with serum
PSA response. High concordance was found between

PSMA PET/CT and serum PSA responses (Gamma
coefficient: 0.84). In a study by Schmidkonz et al. [*®Ga]
Ga-PSMA-11 PET/CT that performed for biochemi-
cal recurrence and serum PSA values were compared
and near to high concordance was found between
total PSMA amount which equals the multiplication
of total PSMA volume and SUVmean of each lesion
and serum PSA changes (Cohen’s Kappa coefficient:
0.78) [16]. This value is similar to ours but in that study
total PSMA amount was used for comparison with
serum PSA values. Whereas we evaluated the therapy
response categorically as progression, stable disease,
partial or complete response.

In a study which has similar patient number and
methodology to ours, Kuten et al. found a concord-
ance between [*®Ga]Ga-PSMA-11 PET/CT and serum
PSA response with the rate of 65.4% which is close to
ours (78%) [17]. Besides, the authors detected that most
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significantly (arrows)

Fig. 2 The [**Ga]Ga-PSMA-11 PET/CT images of a 63 years old patient who received cabazitaxel following goserelin and docetaxel before (a)
and after (b) therapy. Despite decreasing of serum PSA from 382 ng/ml to 236 ng/dl and considering the patient in biochemically stable group,
new metastatic abdominal paraaortic lymph nodes and bone lesions were detected and [*® Ga]Ga-PSMA-11 uptakes of those were increased

Table 6 The correlations between alteration percantages of
serum PSA and SUV values

Spearman p
correlation
coefficient
A Serum PSA % A Prostate SUVmax % 0457 0.003
A Prostate SUVmean % 0449 0.003
A Lymph nodes SUVmax ~ 0.657 <0.001
%
A Bone SUVmax % 0.707 <0.001

discordance occured in biochemical stable status (90.9%).
In our study, five of 11 discordant situation were seen
in biochemical stable patients. Serum PSA and PSMA
PET/CT results of three of these patients whose further
follow-up data could be obtained, became concordant at
progressive status after a while. Because while serum PSA
value represents cumulative active tumor cell amount of
the body, the PSMA PET/CT results are obtained with
lesion-based comparison in light of criteria. For instance,
two new lymph node lesion in PSMA PET/CT is thought
progression after therapy, but there may not be a sig-
nificant difference in the number of active tumor cells
between two assessment. On contrary, despite increasing
number of active tumor cells with increased serum PSA,
PSMA PET/CT may not be able to represent progressive
results according to the criteria. It is possible to detect
more clear relationships at following response assess-
ments especially when they were evaluated with former

PET/CT images and serum PSA values. That’s why serum
PSA and PSMA PET/CT should be correlated during
response assessment and therapy management process.
Pathological studies and prospective randomized clinical
trials are necessary to overcome that unclear situation.

Gupta et al. compared the molecular (EORTC and PER-
CIST) and morphological (RECIST and MDA) response
criteria on biochemical progression and they found supe-
rior the molecular response criterias to morphologicals
significantly [18]. They also pointed out that molecular
criteria is more useful especially in bone lesions which
are not easily diagnosed as sclerotic lesion or metastasis
with morphological modalities. In our study, of the 19
patients whose PET/CT and PSA results are concordant
as progression, 13 had progression due to sclerotic bone
metastasis. It is very crucial to use molecular response
criteria instead of morphological criteria especially in
terms of bone metastases at follow-ups.

Despite wide use of PSMA PET/CT around the world,
the question that how systemic antiandrogenic thera-
pies effect PSMA expression still remains. It is known
that antiandrogenic therapies increase PSMA expression
of target cells via FOLH1 gene by suppressing andro-
gen releasing hormones and androgen receptors [19,
20]. Increased PSMA expression in advanced stage and
castration-resistant prostate carcinoma is also showed
[21, 22]. In a study performed with cell culture that con-
tains enzalutamide and abiraterone by Murga et al,, it is
showed that PSMA expression of target cells increases
with antiandrogenic therapy and drops back to basal
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levels following cessation of therapy. Moreover, in the
castration-sensitive cells, antiproliferative effect was seen
in addition to increased PSMA expression while anti-
proliferative effect diminishes in the castration-resistant
cells despite persisting increased PSMA expression [23].
Some clinical trials also showed that PSMA expres-
sion increases in early periods of ADT (<6 weeks) and
decreases at the later periods (>3 months) [22, 24-27].
In a study which investigates the long period effects of
ADT to PSMA expression by Afshar-Oromieh et al. ADT
was initated to the patients and [®*Ga]Ga-PSMA-11 PET/
CT was performed after mean 229 +89 days to evalu-
ate therapy response and changes in SUV values [26]. In
the second PET/CT, 45% of lesions remain visible and
SUVmean and SUVmax values decreased in 71% and
74.2% of lesions, respectively. Total lesion number, SUV-
max and SUVmean values, tumor volume, SUV values/
tumor volume and serum PSA values were also found
statistically significantly lower at second PET/CT images.
The authors concluded that the proportional decreas-
ing of SUV values and tumor volume may be explained
as that long-term ADT use causes decreased tumor
cell clones following apoptosis. They also hypothesized
that increase in SUVmean and SUVmax in the 12.9%
and 19.4% of lesions could be compatible with the cell
clones becoming resistant to castration. Due to pres-
ence of median 151 days between PET/CT images in
our study, we assume that we are not be able to observe
long-term effects of ADT. However, of the 17 patients
who received ADT therapy, 14 (82.5%) had concordant
results in PSMA PET/CT and serum PSA. There is a high
concordance even it is not statistically significant. In a
study which consists of non-metastatic 108 patients who
received ADT median 2.9 months by Onal et al. a low but
significant correlation was found between the changes of
prostate gland SUVmax and serum PSA (Spearman coef-
ficient: 0,367, p<0,05) [28]. We found a low correlation
between SUVmax and SUVmean of prostate gland and
serum PSA changes (Spearman coefficient for SUVmax
and SUVmean: 0.457 and 0.449, respectively) similar to
that study. However, less patients with different received
therapy agents exist in our study (50 vs. 108). We also
compared the changes of serum PSA and SUVmax of
lymph nodes and bones and significant correlation was
found between them (Spearman coefficient for lymph
nodes and bone: 0.657 and 0.707, respectively). When the
results of Schmidkonz et al. which shows high concord-
ance between total PSMA and serum PSA changes were
taken under consideration [16], it may be concluded that
serum PSA has higher concordance with PSMA PET/CT
results in showing therapy response especially in meta-
static patients according to the criteria.
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A statistically significant difference was not found
between patients with concordant and discordant results
in terms of received therapies in our study. A study which
is similar to ours in point of evaluating different therapy
regimens was conducted with 43 patients who received
67 systemic therapies by Grubmiiller et al. Serum PSA
changes after therapy shows significant but low cor-
relation both with changes of all PET parameters and
response according to RECIST (Cohen’s Kappa: 0.2-0.3,
p<0.05) [29]. In our study, we found high concordance
in PET/CT and serum PSA results regardless of received
theapies (Gamma coefficient: 0.84). Gamma coefficent
was used because it is more suitable for consecutive cat-
egorical data comparison.

Increased PSMA expression in the castration-resistant
prostate cells was shown in the literature [21]. However,
there is not a study which investigates the efficiacy of
the hormone resistance status to response assessment to
the best of our knowledge. When our patient group was
divided as hormone sensitive and resistant, there was not
a significant difference in terms of concordance between
PSMA PET/CT and serum PSA results. Therefore, in our
opinion, castration resistance status does not a restric-
tive factor in response assessment. The serum PSA and
PSMA PET/CT findings should be evaluated together
regardless whether the patient is castration sensitive or
not.

There are some limitations of the study. First, limited
number of patients who received different kinds of ther-
apy were included. More homogenous patient groups in
which patients who are at similar stage of disease and
received same therapy agent were included, have to be
created to get more accurate data about therapy response.
Secondly, the long-term results of patients do not exist.
The behavior of PSMA in target cells can be observed
better at long-term results with correlation of PET/CT
and serum PSA values. Thirdly, the study is retrospective.
Multi-centered prospective studies with contribution of
histopathological studies should be performed from the
initiation of therapy so that the changes of PSMA uptake
in target cells can be detected more clear.

Conclusions

As a result, the systemic therapy response evaluation
with [®*Ga]Ga-PSMA-11 PET/CT by using published cri-
teria from EAU and EANM is useful for now especially
when correlated with the serum PSA response. Moreo-
ver, the concordance of PSMA PET/CT and serum PSA
responses is not affected by castration resistance and
received therapies and also is improved when evaluated
together with the former results. There is still need of
proving PSMA response of target cells with larger series
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to configure more accurate therapy response evaluation
criteria for PSMA PET/CT.
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