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Abstract Introduction The changes in serum
prostate specific antigen (PSA) concentrations can
be used as a prognostic factor in patients under-
going maximum androgen blockade for metastatic
prostate cancer. Material and method A total of
149 patients followed up in our department were
classified into 4 groups on the basis of PSA
changes: group 1; those with normalisation of PSA
levels within the first 3 months, group 2; those
with normalisation PSA between months 3 and 6,
group 3; those with a decrease in PSA but not
reaching normal range, group 4; those with no
decrease. The gleason scores and the number
of bone metastases were also compared between
the groups. Result The time to progression was
significantly delayed in group 1 (mean:
23.3 months) compared to those with group 2
(mean: 16.9 months) (P < 0.02). The time to pro-
gression in group 3 (mean: 8.45 months) was sig-
nificantly shorter compared to the first two groups
(P < 0.001). Also, in patients with gleason scores
5-7 (grades 2) and gleason scores over 7 (grade 3)
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and group 1, the time to progression (mean:
21.2 months) was significantly delayed compared
to those with the same gleason scores but
with group 2 (mean: 13.4 months) (P < 0.001).
Conclusion The decrease in PSA level is more
important than gleason scores in determining the
time to progression. Early normalisation of PSA
delays the time to progression, and when com-
bined with gleason scores, PSA is an important
prognostic factor in predicting the success of the
therapy.
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Introduction

Due to substantial variability in the clinical course
of metastatic prostate cancer, a number of prog-
nostic factors have been evaluated with respect to
their roles in determining the treatment strategy
and ability to predict the response to therapy.
Among the most extensively studied prognostic
factors are age, pain and performance scores,
gleason score, pre-treatment hemoglobin levels,
sedimentation, testosterone levels, and pre-treat-
ment PSA levels and the change in PSA levels
during treatment. Although PSA is a tumour
marker used for the diagnosis of prostate cancer,
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the value of pre-treatment PSA values as a
prognostic factor is controversial. Several studies
have shown that pre-treatment PSA levels are
more useful in the diagnosis of the disease and
monitorisation of the treatment rather than their
use as a prognostic factor [1, 2]. Therefore, the
importance of the changes in PSA level has been
studied in the monitorisation of residual disease
after radical prostatectomy, recurrences, response
to hormonal therapy, and time to progression.

The impact of the change in PSA levels during
treatment on progression and survival in patients
with metastatic prostate cancer undergoing max-
imum androgen blockade was explored retro-
spectively in this study.

Material and method

This study retrospectively evaluated 149 patients
diagnosed with metastatic prostate cancer in our
department between 1988 and 2002. The diagno-
sis was based on rectal examination, serum PSA
level, biopsy and pathological findings. Abdomi-
nal CT and/or bone scintigraphy were used in all
cases in the search of metastases. All patients
received maximum androgen blockade. Patients
without concerns for potency underwent bilateral
orchiectomy, and GnRH analogues (gosereline or
leuprolide) were preferred for the other patients.
Additionally, maximum androgen blockade was
performed with cyproteron acetate 100 mg/daily,
flutamide 750 mg/daily or bicutulamide 50 mg/
daily (Table 1).

Each patient was followed up monthly until
serum PSA levels returned to normal (0-4 ng/ml)
and every 3 months thereafter. During follow up
visits pain and performance scores, serum PSA
and alkaline phosphatase levels were evaluated

Table 1 The distribution of patients due to maximal
androgen blockage treatment protocol

Methods of MAB No. of patients

Cyproteron acetate + Bil.orchiectomy 41
Cyproteron acetate + Leuprolide 5
Cyproteron acetate + Gosereline 5
Flutamide + Bil.orchiectomy 25
Bicutulamide + Bil.orchiectomy 21
Bicutulamide + Gosereline 32
Bicutulamide + Leuprolide 20
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routinely; also, further tests were performed on
the basis of symptomatology. Patients without a
normalisation of PSA levels during the first
6 months of monitorisation were requested to
have more frequent clinical visits afterwards. PSA
rise on two different occasions after the lowest
PSA levels had been recorded was considered the
start of the process of progression. We deter-
mined pathological findings in prostate carcinoma
as gleason scores 24 (grade 1), gleason scores 4-7
(grade 2), gleason scores over 7 (grade 3).

Patients with normalisation of PSA levels dur-
ing the first 6 months in addition to those with a
rise in PSA levels equal to greater than 50% of the
upper limit of normal (<4 ng/ml) were requested
to attend clinical visits every 2-4 weeks. Gradu-
ally increasing levels of PSA on at least 3 different
occasions was considered as the start of progres-
sion, even if pain and performance scores were
normal. Patients were classified into 4 groups on
the basis of their follow up PSA levels. The first
and second groups consisted of patients with
normalisation of PSA levels (0—4 ng/ml) within
the first 3 months of the therapy, and patients with
normalisation between the 3rd and 6th months of
therapy, respectively. The third group consisted of
patients with a decline in PSA levels that did not
reach the normal range. Patients with minimal
decrease or increase in PSA levels were consid-
ered hormone-resistant and constituted the
fourth group. For the statistical analyses ¢ test and
Fisher’s exact test were used.

Result

Patient characteristics are shown in Table 2. The
first group with normalisation of PSA levels within
1-3 months of therapy consisted of 77 patients
(51.5%). The average time to progression was
23.3 months (8-60 months) and the average sur-
vival was 37.3 months (12-96 months) in these
patients (Table 3); 15 of these patients (19.5%)
had grade 1 disease in whom the average time to
progression was 32.4 months and the average
survival was 50.2 months. The corresponding val-
ues for 34 patients (44.2%) with grade 2 disease
and 28 patients (36.3%) with grade 3 disease were
22.6 and 36.7 months, and 19.8 and 32.5 months,
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Table 2 The patient characteristics

Characteristic No. of patients
Age
45-55 18 (12%)
56-65 53 (35.5%)
66-75 70 (47%)
>75 8 (5.5%)
PSA
04 8 (5.4%)
4-20 18 (12.1)
>20 123 (82.5%)
Grade
1 17 (11.4%)
2 69 (46.3%)
3 63 (42.3%)
The number of bone metastases
<6 78 (52.4%)
6 or >6 71 (47.6%)

respectively (Table 3). A significant difference
with respect to time to progression and survival
was observed between patients with grade 1 dis-
ease and patients with grade 2 and 3 disease
(P < 0.02). Fifty-three patients (69%) in group 1
had less than 6 bone metastases, with an average
time to progression of 27 months and survival of
44.1 months. The average time to progression and
survival were 15.6 and 25.3 months, respectively,
in the remaining 24 patients (31%). Again, there
was a significant difference between these two
groups with regard to time to progression and
survival (P < 0.01) (Table 3). In 15 patients with
grade 1 disease, the number of bone metastases
were less than 6.

There was a total of 21 patients (14 %) in group 2.
In this group, the average time to progression was
16.9 months (6-36) and survival was 31.3 months

Table 3 The patient characteristics in group 1

(9-72 months) (Table 4). Only 2 patients had
grade 1 disease and the time to progression was
39 months and survival was 62 months in these two
cases. The corresponding values for 6 patients with
grade 3 disease were 10.3 and 23 months, respec-
tively (Table 4). Due to the scarce number of
patients with grade 1 disease in this group, only
grade 2 and 3 patients were compared, and a sig-
nificant difference in favour of grade 2 was
detected (P < 0.01). Of the 21 patients in group 2,
14 had less than 6 bone metastases with an average
time to progression and survival of 18.2 and
35.1 months, respectively. The remaining 7
patients had more than 6 bone metastases, and
their average time to progression and survival were
14.4 and 24.3 months, respectively (Table 4). No
significant differences were noted between these
two patient groups (P < 0.2).

We have 23 patients whose PSA values didn’t
decrease to normal values despite anti-androgen
treatment. Mean progression time is 8.45 months
(5-12 months) survival time is 17.4 months (7-36)
for these patients (Table 5). No patients in this
group had grade 1 disease. The average time to
progression and survival in 11 patients with grade
2 diseases were 9.18 and 20 months, respectively.
The corresponding values for 12 patients with
grade 3 diseases were 7.75 and 14.8 months
(Table 5). No significant differences between the
two histological diagnoses were detected
(P < 0.5). Of the 23 patients in group 3 11 had less
than 6 and 12 had more than 6 bone metastases,
and their average time to progression and survival
were 8.9 and 7.9 months, and 19 and 15.9 months,
respectively. Again, no significant differences
were detected (P < 0.5) (Table 5).

Table 4 The patient characteristics in group 2

Characteristic No. of  Progression time Survival time

Characteristic No. of  Progression time Survival time

patients (months) (months) patients (months) (months)

Grade Grade

1 15 32.4 50.2 1 2 39 62

2 34 22.6 36.0 2 13 16.6 29

3 28 19.8 32.5 3 6 10.3 23
The number of The number of
bone metastases bone metastases

<6 53 27.0 44.1 <6 14 18.2 35.1

6 or >6 24 15.6 253 6 or >6 7 14.4 24.3
Total 77 23.3 373 Total 21 16.9 31.3
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Table 5 The patient characteristics in group 3

Table 6 The patient characteristics in group 4

Characteristic No. of  Progression time Survival time

Characteristic No. of  Progression time Survival time

patients (months) (months) patients (months) (months)

Grade Grade

1 - - - 1 2 - 10.5

2 11 9.18 20 2 16 - 9.2

3 12 7.75 14.8 3 10 - 8.5
The number of The number of
bone metastases bone metastases

<6 11 8.9 19 <6 8 - 8.8

6 or >6 12 7.9 15.9 6 or >6 20 - 10.8
Total 23 8.45 17.4 Total 28 - 9.4

There was a total of 28 patients with primary
hormone resistance in group 4. In these patients,
there was a minimal decrease or no decrease in
PSA levels. Chemotherapy was instituted to these
patients after 3-6 months and onwards. Two
patients had grade 1, 16 patients had grade 2 and
10 patients had grade 3 disease. Overall the
average survival was 9.4 months (Table 6). No
statistical differences were noted between the
histopathological diagnoses with respect to
survival (P < 0.05). In this group, 8 patients had
less than 6, and 20 patients had more than 6 bone
metastases, again with no statistical difference
with respect to survival (P < 0.05).

As can be seen from Table 6, there was a sig-
nificant difference between group 1 and group 2
with respect to average time to progression and
survival (P < 0.02). The average time to pro-
gression and survival were markedly (P < 0.001)
longer in group 1 and group 2 compared to group
3 whose PSA concentrations did not normalise.
(Table 7)

Discussion

Since PSA production and secretion in prostatic
epithelial cells are dependent on androgens,
androgen blockade can suppress the production
and secretion of PSA in both benign and malign
prostate tissues [3]. However, prostate cancer cells
constitute a heterogeneous group of cells with
variable levels of dependency on androgen, lead-
ing to observed differences between patients with
regard to suppression of PSA levels and the lowest
PSA levels achieved. Therefore, it is reasonable to
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assume that tumours largely consisting of andro-
gen-sensitive cells are more likely to respond to
hormonal therapy than those without androgen
dependency. Consequently, time to suppression
and the lowest concentration of PSA have been
proposed as prognostic factors that can be utilised
in the monitorisation of the disease.

Following anti-androgen therapy, in approxi-
mately 80% of the patients the PSA concentra-
tions decrease by 80% in the first month [4]. In
large patient series, some investigators showed
that following hormone therapy, PSA concentra-
tions became normalised in 95% of cases within
3-6 months [5]. Another group found that the
response rates were higher and survival was
improved in patients in whom PSA levels were
normalised within the first 6 months of therapy [6].
PSA has been reported to be a reliable prognostic
factor for stable disease in patients with a decrease
in PSA concentrations greater than 50% in the first
month, and in patients with normal PSA levels in
the first 6 months of therapy [7]. Furthermore, the
average survival was 42 months in patients in
whom the lowest PSA level was within the normal
range following hormone therapy compared to
those with lowest levels not in the normal range
[8]. In another study with 78 patients, the lowest
level of PSA obtained 3-6 months after therapy
and the time to increase in PSA concentrations
had prognostic value. In another series, 5-year
survival was 67% in those with normalisation in
PSA levels versus 0% in those without it [9].
Among patients receiving MAB, continued
treatment was recommended for those with nor-
malisation within 3-6 months, and in patients
with inadequate decrease or no change in PSA
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Table 7 The average time to progression and survival data, and the statistical comparisons between the groups
Characteristic No. of Progression Survival time Statistical significance
patients time (months) (months)
PSA normalised at months 1-3 77 23.3 (8-60) 37.3 (12-96)
0.05 < P < 0.02

PSA normalised at months 3-6 21 16.9 (8-36) 31.3 (12-84)

P < 0.001
PSA normalised at month 6 23 8.45 (6-12) 17.4 (10-36)
Hormone-resistant 28 _ 9.4 (4-16)
Total 149

concentrations, other alternatives such as chemo-
therapy was advocated at an early stage based on
poor prognostic implications of such levels [10].

Our results are in line with literature data. In
this study, the average time to progression in
patients with normalisation of PSA levels in the
first 6 months of therapy (20.1 months) was
significantly longer compared to those without
such normalisation (8.45 months) (P < 0.001).
Again consistent with literature data, there was a
significant difference with respect to the time
to progression between patients with normalisa-
tion at 1-3 months (23.5 months) and those
with normalisation at 3-6 months (16.9 months)
(P < 0.02).

In many studies, gleason score and the number
of bone metastases (as pre-treatment prognostic
factors) have been evaluated in conjunction with
the time to decrease in PSA concentrations.
Oosterlinck et al. [11] have reported that nor-
malisation of PSA with treatment, the stage of the
disease, gleason scores, and performance and pain
scores are important prognostic factors, and that
the time to progression is significantly shorter in
patients without normalisation in PSA levels 3-
6 months after treatment and in patients with
higher tumour grades. On the other hand, Arai [4]
has found no relationship between the decrease in
PSA levels after 1 month of therapy and the
gleason scores. In the present study, the time to
progression in low risk patients with normalisa-
tion of PSA after 1-3 months, grade 1 and less
than 6 bone metastases was significantly longer
compared to all other groups. However, among
patients with grade 2 and 3, the longer time to
progression in group 1 (21 months) compared to

group 2 (13.4 months) (P < 0.01) suggest that the
decrease in PSA is more important from a prog-
nostic standpoint compared to gleason score. Our
results suggests that the patients with higher
gleason scores should be monitored more closely
even if their PSA levels returned to normal at a
later stage of treatment.

It has been noted that only in patients with a
decrease in PSA concentrations 1-3 months after
the start of the therapy lower number of bone
metastases were associated with a prolonged time
to progression (P < 0.01) when the number of
bone metastases and the decrease in PSA were
considered jointly. Absence of a similar associa-
tion in other groups suggest that the number of
bone metastases alone do not have a prognostic
value, and that it should be evaluated together
with other prognostic factors.

In conclusion, normalisation of PSA levels with
anti-androgen treatment has significant prognos-
tic implications, as reflected in literature data.
Similarly, PSA levels in conjunction with gleason
score may provide more valuable information
regarding the response to treatment. Thus the
PSA levels can be used as a prognostic factor
during the treatment, and regular assessment of
PSA levels may help to determine the success of
treatment or the need for another treatment
strategy at an early stage.
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