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Summary

Objective: Androgen deprivation therapy
(ADT) is commonly used as a first-line
treatment for locally advanced and metastatic prostatic cancer
(Pca). There is no consensus about which alternative treatment should be used after the failure of initial ADT. We
aimed to investigate the effect of changes in treatment on PSA
and testosterone levels.
Material and methods: A total of 120 patients with an established diagnosis of either locally advanced or metastatic Pca in
two different centers. Depending on the type of medical and/or
surgical management protocol planned at initial presentation,
all cases were divided into three main groups as follows.
Group 1 (n: 80) included the patients who underwent medical
management during whole follow-up period in whom the initial management protocol was later on switched to another
medical treatment with different agents, Group 2 (n: 20)
included patients who were initially treated with a medical
management protocol and switched to surgical castration during follow-up evaluation and lastly Group 3 (n: 20) included
the patients undergoing treated surgical castration as initial
treatment modality without any further medical management
protocol.
Results: Evaluation of our data did clearly demonstrate a statistically significant difference between the initial and final
PSA as well as testosterone levels in Group 1 cases. Mean PSA
and testosterone levels increased significantly in these cases
despite a change in hormonal therapy by using another agent
for androgen deprivation. Cases in Group 2 and 3 cases did
not show any statistically significant difference with respect to
the mean PSA as well as testosterone values during the same
follow-up period.
Conclusions: Our data clearly indicated that in case of a biochemical progression, switching into another alternative medical treatment was not effective enough in limiting the rising
PSA levels in a statistically significant manner when compared
with the approaches of switching to surgical castration after
initial medical treatment or continuing with regular and close
follow-up after initial surgical castration alone.

KEY WORDS: Prostats cancer; PSA; Hormonal therapy;
Treatment changes.
Submitted 21 October 2017; Accepted 20 November 2017

282

INTRODUCTION

With a 1.1 million new cases being estimated in 2012,
prostate cancer (Pca) is the second most frequently diagnosed cancer in males and it represents the fifth leading
cause of cancer deaths worldwide (1). Although surgical
and/or medical management principles are well established in all the stages of the disease, treatment options
for cases with a life expectancy of less than 10 years
remain still controversial.
Related with this issue, in addition to its successful outcomes as the first-line treatment option in patients with
both locally advanced and metastatic Pca, androgen deprivation therapy (ADT) has also proven to be successful as
the second most common treatment after surgery for
localized Pca (2, 3). However, there is an ongoing controversy regarding the optimal use of ADT in these cases
where medical [combined androgen blockade (CAB),
gonadotropin-releasing hormone (GnRH) agonists alone,
GnRH antagonists] or surgical (bilateral orchiectomy)
options are being applied with different success as well
as undesired effect rates.
Among the above mentioned options, GnRH agonists are
generally preferred as ADT due to their reduced psychological morbidity and almost equivalent efficacy to surgical castration (2) but these agents have some adverse
effects including testosterone surges, bone loss, and
metabolic complications. Moreover, biochemical progression which may end up with an advanced stage has
also been reported in the majority of cases undergoing
medical therapy with GnRH agonists. Thus, it seems
clear that initial ADT may result in an unsuccessful outcome and again there is no established approach in such
cases with ADT failure. Last but not least, there is also no
consensus regarding the type of the second-line treatment (another GnRH agonist or GnRH antagonist,
antiandrogens, estrogens, steroids, or orchiectomy) to be
used in these cases.
In this study we aimed to investigate the effect of changes
in medical treatment on prostate specific antigen (PSA)
and testosterone levels.
No conflict of interest declared.
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MATERIALS

AND METHODS
ly evaluated with respect to the age, bone metastasis and
A total of 120 patients with an established diagnosis of
Gleason score values. The results are presented as mean
either locally advanced or metastatic Pca in two different
± standard deviation (SD). Statistical significance analysis
centers between 2003 and 2014 were included into the
was obtained by using the Statistical Package for the Social
study program. The study protocol was approved by the
Science (SPSS, Inc., Chicago, Illinois, USA) version 15.0.
local ethics committee (number 2680576354-050-99/97),
Mann-Whitney U test and Wilcoxon tests were used for
and a written informed consent stating all details of the
the statistical analyses. A p value of less than 0.05 was
investigation protocol was obtained from all of patients
considered to be statistically significant.
before including data from the hospital registry files.
In addition to the clinical stage of PCa according to TNM
classification via digital rectal examination, other relevant
RESULTS
data were obtained by findings of computed tomography,
Of all the 120 patients included and evaluated, the overall
transrectal ultrasonography, bone X-ray and bone imagmean age value at the time of initial diagnosis was 67.0 ±
ing using 99mTc-methylene-diphosphonate from patient
1.5 years, and the mean follow-up duration was 51.3 ± 3.1
registry files. Regarding the inclusion criteria for the study
months (Table 1). The overall mean prostate gland volume
protocol, patients with an initial diagnosis of locally
prior to treatment was 40.21 ± 1.82 ml. While the mean
advanced prostate cancer who are not planned for radical
PSA value at the time of diagnosis was 136.88 ± 9.66
prostatectomy or patients with metastatic Pca were
ng/ml; Gleason 7 and ECOG 1 were the most frequent
included into the study program. Within the framework
scores in our study group. Out of 120 patients 24 had
of inclusion criteria, in addition to the cases undergoing
locally advanced Pca, 36 had bone metastasis, 32 had
medical androgen deprivation by applying initial treatlymph node metastasis, 16 had visceral metastasis and
ment protocols with leuprolide acetate 11.25 mg (Lucrin
lastly 12 were with unknown extension (Table 2).
Depot, Abbott Laboratories, Saint Laurent, QC, Canada),
As stated above, in Group 1 medical management was
goserelin 10.8 mg (Zoladex, AstraZeneca Canada,
initiated with a certain protocol in 80 patients (66.6%)
Missisauga, ON, Canada) or leuprolide acetate 22.5 mg
and the medical management protocol was switched to
(Eligard, Astellas Pharma Inc., Tokyo, Japan) and bicaluanother medical protocol with different agents after protamide 50 mg (Casodex, AstraZeneca Canada) as
preferred antiandrogen agents, data were also
Table 1.
obtained from the cases undergoing surgical cas- Patients’ demographics.
tration. All cases had an adequate long-term folGroup 1
Group 2
Group 3
P value
low-up data for a reliable interpretation. On the
Prostate volume
39.31 ± 2.11
41.14 ± 5.48
43.04 ± 5.38
0.831
other hand, exclusion criteria included the
Age (at biopsy)
67.48 ± 1.95
62.80 ± 2.57
69.20 ± 4.22
0.587
patients with organ confined prostate cancer
PSA level (at biopsy) 135.61 ± 12.16 154.22 ± 30.07 124.89 ± 14.63 0.683
without any local extension and/or metastasis and
PSA: Prostate specific antigen.
that undergoing simultaneous radiation therapy.
All data derived from the patient registry files
were carefully searched and recorded for the
Table 2.
clinical variables including age at diagnosis and initial
Clinical stage of Pca, Hormonal therapy first
treatment of prostate cancer, Gleason score values, presand second treatment.
ence or absence of bone metastasis (single, multiple or
no metastasis), timing and other characteristics of medClinical stage
N°
Percent
ical management with GnRH agonists (primary treatLocally advanced, M0
24
20.0
ment and secondary treatment) and disease status
M+, bone disease
36
30.0
(assessment of biochemical recurrence, serum PSA valM+, lymph node disease
32
26.7
ues, testosterone levels). Biochemical recurrence was
M+, visceral disease
16
13.3
defined as a PSA value of at least 2 ng/ml followed by
M+, unknown extension
12
10.0
another two consecutive rises in serum PSA. Depending
Total
120
100.0
on the type of medical and/or surgical management proHormonal therapy first treatment
tocol planned at initial presentation, all cases were dividLeuprolide
20
16.7
ed into three main groups as follows. Group 1 (n: 80)
Goserelin
48
40.0
included the patients who underwent medical manageTriprorelin
32
26.7
ment during whole follow-up period in whom the initial
Surgical castration
20
16.7
management protocol was later on switched to another
Total
120
100.0
medical treatment protocol with different agents; Group
Hormonal therapy second treatment
2 (n: 20) included patients who were initially treated
Leuprolide
28
23.3
with a medical management protocol and switched to
Goserelin
20
16.7
surgical castration during follow-up; Group 3 (n: 20)
Triprorelin
20
16.7
included the patients undergoing surgical castration as
Histrelin
12
10.0
the initial treatment modality without any further change
Surgical castration
40
33.3
of medical management protocol. During the follow-up
Total
120
100.0
period, all patients were seen and evaluated regularly at
ADT: Androgen Deprivation Therapy.
every 3 months. Patients in all groups were comparativeArchivio Italiano di Urologia e Andrologia 2017; 89, 4
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Table 3.
Antiandrogen treatment and adjuvant treatment in first
and second period of treatment.

progression during follow-up. Last, 20 patients (16.6%)
in Group 3 were treated with surgical castration and followed up regularly without any further change of treatment protocol.
Antiandrogen in first treatment period
N°
Percent
There was no statistically significant difference between
Flare-up prevention
76
63.3
the groups with respect to the mean age, mean initial
Max. ADT
44
36.7
PSA levels and Gleason score values as well as the mean
Total
120
100.0
prostate volume values (p > 0.05).
Antiandrogen in second treatment period
Regarding the agents used within the framework of medNo
32
26.7
ical management plan in Groups 1 and 2, 20 patients
Yes
72
60.0
received leuprolide acetate as the initial medical agent for
Surgical castration
36
13.3
androgen deprivation; 48 patients with goserelin and 32
Total
120
100.0
patients with triptorelin (Table 2). As stated above, the
Adjuvant treatment in first treatment period
initial
hormonal management plan was changed and conNone
84
70.0
tinued
with another medical agent after assessing proZolendronic acid
28
23.3
gression of the disease status: 28 patients were treated
Denosumab
8
6.7
with leuprolide, 20 patients with goserelin, and 20
Total
120
100.0
patients with triptorelin and other 12 patients with histreAdjuvant treatment in second treatment period
lin. On the other hand as shown in Table 2, a total of 40
None
64
53.3
patients were treated with surgical castration in Group 2,
Switched to Denosumab
44
36.7
as secondary treatment after assessment of progression,
Zolendronic acid
12
10.0
and in Group 3, as initial treatment. Maximum androgen
Total
30
100.0
blockage was applied in 44 patients and antiandrogens
ADT: Androgen Deprivation Therapy.
were administered only to prevent
flare-up phenomenon in other 76
Table 4.
patients (Table 3). No adjuvant treatTiming of treatments.
ment was administered in 84
patients, whereas zoledronic acid was
From biopsy
From first PSA
From switch of
PSA at switch
administered in 28 cases due to bone
to first PSA on
to switch of
treatment to
treatment (month) treatment (month)
last PSA (month)
problems and denosumab was added
Mean
Mean
Mean
Mean
to the initial treatment in another 8
Statistic Std. error Statistic Std. error Statistic Std. error Statistic Std. error
cases. Of all these cases, although 12
Group 1
8,20
.691
22.40
1.963
26.65
3.761
7.6600 .75248
patients continued their management
Group 2
11,00
2.280
25.00
4.301
24.60
5.501
7.8060 1.50512
with zoledronic acid, management
Group 3
7.60
.245
60.40
5.591
was switched to denasumab in 44
cases (Table 3). Time intervals of the
periods of treatment are shown in
Table 5.
Table
4 and Figure 1.
First-last PSA levels and first-last testosterone levels for groups.
Evaluation of our data did clearly
First PSA level
Last PSA
P value First testosterone Last testosterone P value
demonstrate a statistically significant
on treatment
level
level on treatment
level
difference between the initial and
Group 1
5.16 ± 0.59
9.20 ± 0.97 0.000
27.08 ± 1.45
38.50 ± 1.66
0.000
final PSA as well as testosterone levGroup 2
7.36 ± 1.00
7.56 ± 1.33 0.686
30.30 ± 4.4X
41.5X ± 3.90
0.223
els in Group 1 cases (Table 5). Mean
Group 3
6.77 ± 1.45
9.01 ± 1.37 0.138
24.90 ± 1.88
31.30 ± 5.31
0.225
PSA and testosterone levels increased
PSA: Prostate specific antigen.
significantly in these cases despite a
change in hormonal therapy by using
another
agent for androgen deprivaFigure 1.
tion. In other words, switching to
Timing of treatments.
another medical management protocol with another agent did not affect
the rising PSA level in these cases.
In Group 2 and 3 cases mean PSA
and testosterone values did not
show any statistically significant difference during the same follow-up
period.

gression. In Group 2, 20 patients (16.6%) were initially
treated with a medical treatment protocol but the management plan was switched to surgical castration after
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DISCUSSION

An estimated 242 000 men were diagnosed with pCa in
2012 only in the United States, and probably 28 000 of
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these men will die from the disease (4, 5). For over two
decades, bilateral orchiectomy and GnRH analogues
have been accepted as equivalent therapeutic options
(6). GnRH are largely preferred by urologists and
patients for the treatment of advanced and metastatic
PCa, although they have similar efficacy to a bilateral
orchiectomy. Although an initial response to medical castration is often reported, resistance to GnRH agonists in
some patients with Pca has been previously reported
(7, 8). After failure of the initial hormonal therapy,
the second line therapy has not yet been completely
established and there is no consensus on which alternative treatment alternative should be used (e.g., switching
to another GnRH agonist or GnRH antagonist or using
antiandrogens, estrogens, steroids, or surgical castration).
Patients with carcinoma of the prostate eventually
progress despite castration. Continuing maximal testicular androgen suppression is debatable in this situation
(9). These data have been argued by 2 studies that established only a survival advantage in patients continuing
GnRH analogues during second- and third-line therapies
in case of failure (10, 11).
The modest potential benefits of a continuing castration
outweigh the minimal risk of treatment despite lack of
prospective data in the literature. In addition, all treatment options have been conducted in men under androgen-suppression therapy and such therapy should be
continued indefinitely in these patients. Even though we
did not determine the survival benefits in second-line
therapy, we noted ongoing PSA progression in all three
groups.
This progression was statistically significant in patients
who had been previously treated with medical treatment
and switched to another medical alternative. Unlike surgically castrated patients, it seemed that switching to
another medical castration regime increased the speed of
the biochemical progression process.
This ongoing biochemical progression in all three groups
may be explained by the aggressive tumor biology of the
cases. In fact, as noted previously, the initial PSAs (> 100
ng/ml) and Gleason scores of our patients were very
high.
Taking all these facts into account, in this present study
including a large group of cases from two different centers we aimed to evaluate the possible effects of changes
in treatment policies during follow-up on the prostatespecific antigen (PSA) in cases with locally advanced
prostate cancer.
Evaluation of our results clearly revealed that biochemical
progression may occur despite a change in treatment policy by switching to another medical treatment modality
even in patients undergoing maximal androgen blockade
as initial treatment protocol. Although a change in the
medical therapy protocol by using another antiandrogen
agent was not found to prevent the progression and rise in
both PSA as well as testosterone values in these cases,
possible disease progression seemed to be stabilized in
patients in Group 2 and Group 3 who underwent surgical
castration initially after failure of initial medical management or directly as initial approach. In other words, we
were able to show that after biochemical progression,

switching to surgical castration after a certain period of
medical treatment or continuing with surgical castration
alone stabilized PSA progression in comparison with medical castration plus another medical castration regimen.
On the other hand, when we evaluated testosterone levels in cases of all study groups, these values were found
to be at castrate levels despite rising PSA values. The biochemical progression states was found to be independent
of androgen receptors in the three groups.
Regarding the management of metastatic prostate carcinoma after the failure of initial hormonal therapy, the
Guidelines of European Association of Urology (EAU) have
recommended that these patients should not be started a
second-line therapy unless their testosterone serum levels are < 50 ng/dL (Level of evidence: 4 A, Grade of recommendation: A) and PSA serum levels are > 2 ng/mL to
ensure correct interpretation of therapeutic efficacy
(Level of evidence: 4 B, Grade of recommendation: B).
We used both recommendations in our patients when
switching to another treatment alternative (2). The EAU
panel on this issue also claimed that there is no evidence
for the treatment of non-metastatic castration resistant
prostate cancer outside of a clinical trial (Level of evidence: 3, Grade of recommendation: A) and that men
who are under maximal androgen blockade should stop
antiandrogen therapy once progression of PSA is
occurred (Level of evidence: 2a, Grade of recommendation: A). There is not any clear-cut recommendation for
the use of the most effective drug as the second line treatment (i.e., chemotherapy or hormone therapy) since no
reliable predictive factors exist (Level of evidence: 3,
Grade of recommendation A).
Our choice in continuing with another maximal androgen blockade protocol in Group 1 patients without stopping the antiandrogen therapy was based on the lack of
clear evidence about this topic in the literature despite a
Grade A recommendation for cessation of antiandrogen
therapy.
As stated above, we used sole PSA progression in our
study in order to evaluate the response of the patients to
the given treatment alternatives. Even though there is no
consensus about the duration as well as the degree of a
decline in PSA level, many research studies have used
PSA as a marker of response like in our study. Although
PSA is a rapid screening tool to evaluate the effect of
newer molecules, there is an ongoing and conflicting
debate about the role of PSA as a surrogate marker in initial treatment failures of prostate carcinoma. TRICOM
and sipuleucel-T studies have revealed a statistically significant overall survival without any PSA change and
raise questions about the value of PSA response for noncytotoxic, non-hormonal drugs (12-14).
Our current study may have some limitations, in particular not including the PSA velocity and doubling time
and the cancer-specific and disease-specific survival rates
of the patients. Furthermore, we failed to conduct a cost
effectiveness and quality of life analysis in and among the
3 groups. On the other hand, the retrospective nature of
our investigation was also another limitation. There
should have been be strict follow-up criteria for evaluating these parameters, but we were unable to perform it
due to low sociocultural level of the patients in both
Archivio Italiano di Urologia e Andrologia 2017; 89, 4
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Turkey and Romania. In our opinion, if the study was
designed as prospective randomized study the power of
our investigation would have been much improved. On
the other hand this type of study are lacking in the literature about second-line treatments after initial failure of
the first treatment of PCa.
However despite the above mentioned limitations we
believe that our study with a reasonably longer follow-up
period of approximately 5 years in a relatively large
group of cases from two centers of different countries
(i.e., Turkey and Romania) will be contributive enough to
the existing data in about this topic.

CONCLUSIONS
In the light of our findings and of the so far reported data
in the literature, there is an ongoing controversy concerning the assessment and application of the secondline treatment modalities in patients with metastatic and
non-metastatic, castration-resistant prostate carcinoma.
Our data clearly indicated that in case of a biochemical
progression, switching into another medical treatment
alternative was not effective enough in limiting the rising
PSA levels in a statistically significant manner when compared with the approaches of switching to surgical castration after initial medical treatment or continuing with
regular and close follow-up after an initial surgical castration alone. However we believe that further prospective randomized studies with larger group of cases and
additional predictive parameters are certainly required in
this specific group of cases to outline a true and effective
algorithm.
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