The Pattern of Prostate-Specific Antigen Responses Fol-
lowing Hormonal Therapy in Thai Men with Bone Meta-
static Prostate Cancer

SUNAI LEEWANSANGTONG, MD#*,
SUCHAI SOONTRAPA, MD*

Abstract

Objective : To study the pattern of prostate-specific antigen (PSA) responses and prognostic
factors following hormonal therapy in Thai men with bone metastatic prostate cancer.

Material and Method : Forty-four patients with bone metastatic prostate cancer treated by
bilateral orchiectomy were retrospectively studied for PSA responses during follow-up. The endpoint
was time to PSA biochemical failure. PSA pattern and the prognostic factors were evaluated.

Results : PSA levels regressed to PSA nadir level in all patients. Time to 50 per cent PSA
regression, time to PSA nadir level and time to biochemical failure were 2.1, 6.7 and 11.2 months,
respectively. While biochemical failure was present, all patients were alive and had stable clinical con-
ditions. Tumor grading was an important prognostic factor while age and pretreatment PSA level were
not a significant indicator. Times to biochemical failure in the patients with well, moderate and poor
differentiated tumors were 19.3, 10.0 and 9.3 months, respectively.

Conclusion : Following bilateral orchiectomy in Thai men with bone metastatic prostate
cancer, PSA level decreased continuously to the PSA nadir level in 6-7 months and stable for a period
then it increased, known as biochemical failure. The patients with a well differentiated tumor had a
significantly longer time to biochemical failure when compared to the patients with a moderate or poor
differentiated tumor.
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Apparently, prostate-specific antigen (PSA)
is used to monitor the outcomes of prostate cancer
therapies(1-3). Usually, PSA would decrease if the
disease was regressive. PSA may reach the undetect-
able level in patients who achieve the curable status.
The lower the PSA level, the better the prognosis. On
the other hand, PSA continuously increases in cases
of tumor progression. PSA is the most sensitive para-
meter to detect recurrence or progression of disease
known as biochemical progression or biochemical
failure(2,4). The longer time to biochemical failure,
the better the result of therapy. However, the out-
comes of therapies for metastatic prostate cancers are
varied among patients who have different bio-charac-
teristics such as age, tumor grading or pretreatment
PSA level. To study the pattern of PSA responses and
prognostic factors after hormonal therapy of bone
metastatic prostate cancer in Thai men, this descriptive
study was conducted.

MATERIAL AND METHOD

From January 1998 to February 2002, Thai
patients with bone metastatic prostate cancer were
studied. Patients lost to follow-up or who had incom-
plete data were excluded. Forty-four patients were
included in the study. All patients were diagnosed by
transrectal ultrasound guide biopsy (TRUSbx) or tran-
surethral prostatectomy (TURP). Tumor grading was
classified as well differentiated tumor (Gleason score
2-4), moderate differentiated tumor (Gleason score 5-
7) or poor differentiated tumor (Gleason score 8-10).
Bone scans showed metastasis (stage D2) at the first
diagnosis in all patients. Bilateral orchiectomy was
treated as hormonal therapy in all patients. PSA was
tested at the first diagnosis and then was used to
monitor disease every 1 to 3 months after bilateral
orchiectomy. The end point of this study was the time
of PSA progression from the PSA nadir level follow-
ing bilateral orchiectomy known as time to biochemi-
cal failure. Patterns of PSA level responses were
evaluated. Age, tumor grading, pretreatment PSA level
were analyzed with the time to biochemical failure.
Descriptive analysis was used for bio-characteristic
evaluation of the patients. T-test and ANOVA test
were used to calculate correlation and regression of
PSA level to time to biochemical failure. All statistic
analysis was calculated by SPSS program.

RESULTS
Mean age was 70.4 years (range 55 to 86
years). Table 1 shows the characteristics of age, symp-
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Table 1. Characteristics of all patients.
Characteristics Number of patients %
Age group

Less than 70 years 20 45.5

70 years or above 24 54.5
Symptoms

LUTS 17 38.6

Urinary retention 19 43.2

Bone Pain 6 13.6

Fracture spine and paralysis 2 4.5
Tumor grading

Well differentiation 7 159

Moderate differentiation 21 477

Poor differentiation 16 36.4
Diagnostic methods

TRUS with biopsy 24 54.5

TURP 20 45.5

LUTS = Lower urinary tract symptoms

toms, tumor grading, and diagnostic methods. After
bilateral orchiectomy, the patients were followed-up
with PSA testing. Follow-up periods were 3 to 31
months. PSA level regressed to the PSA nadir level in
all patients. However, biochemical failure was also
detected after PSA reached the nadir level in all
patients. Table 2 shows means, medians and ranges
of pretreatment PSA level, PSA nadir level, time to
PSA nadir and time to biochemical failure. The pattern
of PSA regression calculated between the mean of
PSA regression and duration of follow-up following
bilateral orchiectomy is shown in Fig. 1. The data
from Table 2 and Fig. 1 shows that time to 50 per cent
PSA regression, time to PSA nadir level and time to
biochemical failure were 2.1, 6.7 and 11.2 months,
respectively. However, PSA levels were stable at
PSA nadir level at almost S months. Interestingly, all
patients were alive and had stable clinical conditions
while biochemical failure was presenting.

To evaluate the prognostic factors of bio-
chemical failure in bone metastatic prostate cancer,
parameters such as age group, pretreatment PSA level
and tumor grading were analyzed with time to bio-
chemical failure. The patients were divided into 2 age
groups with the cut off point of 70 years old as shown
in Table 3. No statistically significant difference of
time to biochemical failure was found between the 2
groups (p-value = 0.85). Pretreatment PSA was ana-
lyzed with time to biochemical failure. Since the distri-
bution of pretreatment PSA level was not a normal
curve, log 10 pretreatment PSA level was analyzed.
Mean log 10 pretreatment PSA level was 2.63. Log
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Fig.1. Mean PSA regression after bilateral orchiectomy.
Table 2. Means, medians and ranges of pretreatment PSA level, PSA nadir level, time to PSA
nadir level and time to biochemical failure in all patients.
PSA parameters Mean Median Range
Pretreatment PSA level (ng/ml) 1,478.3 (SD 3079.2) 423.0 3.4-14400.0
PSA nadir level (ng/ml) 16.9 (SD 29.5) 32 0.0-125.0
Time to PSA nadir (months) 6.7(SD4.9) 6 1-24
Time to biochemical failure (months) 11.2(SD 5.6) 10 3-31

10 PSA 2.63 was PSA level of 398 ng/ml. Patients
were divided into 2 groups by the mean of log 10 pre-
treatment PSA level of 2.63. Group | was the patients
with log 10 pretreatment PSA less than 2.63 while
group 2 was the patients with log 10 pretreatment
PSA level 2.63 or above as shown in Table 4. No
statistically significant difference was found between
the 2 groups (p-value = 0.81). Tumor grading was also
analyzed to time to biochemical failure. The patients
were divided into 3 groups by tumor grading of well
differentiation (Gleason score 2-4), moderate diffe-
rentiation (Gleason score 5-7) or poor differentiation
(Gleason score 8-10). Table 5 shows means, ranges
and 95 per cent confidence intervals of time to bio-
chemical failure among the 3 groups. The present data
suggested that time to biochemical failure of the

patients with a well differentiated tumor was signifi-
cantly longer than the patients with a moderate or poor
differentiated tumor with p-value of 0.02 and 0.01,
respectively. However, times to biochemical failure
of the patients with a moderate and poor differentiated
tumor were not significantly different (p-value = 0.51)
as shown in Fig. 2. The present data suggested that
age and pretreatment PSA level were not a prognostic
indicator while tumor grading was a significant prog-
nostic factor. A well differentiated tumor (Gleason
score 2-4) had good prognosis.

DISCUSSION

It is known that hormonal therapy has been
widely used to treat bone metastatic prostate cancer.
However, it is palliative. A tumor would be subse-
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Table 3. Time to biochemical failure in different age groups.

Age groups Number Mean time to biochemical failure (months)

Less than 70 years old 20 10.6 (SD=5.1)

70 years old or above 24 11.7(SD =6.0)

Table 4. Time to biochemical failure in different groups of log 10 pretreatment

PSA.

Log 10 pretreatment PSA Number Mean time to biochemical failure (months)

Less than 2.63 22 11.8(SD =6.2)

2.63 or above 22 10.7(SD=5.1)

Log 10 pretreatment PSA 2.63 = PSA level of 398 ng/ml

Table 5.
with different tumor grading.

Means, ranges and 95 per cent confidence intervals of time to biochemical failure in patients

Tumor grading Number Time to biochemical failure (months)

Mean Range 95% confidence interval
Well differentiation 7 193(SD=174) 11-31 12.5-26.1
Moderate differentiation 21 10.0(SD =4.3) 3-19 8.0-12.0
Poor differentiation 16 9.3(SD=2.5) 5-13 7.9-10.6

quently progressive known as hormonal refractory
prostate cancer. PSA has been used to evaluate tumor
regression or progression during follow-up. Prostate
cancer has various spectrums among different races
and environments(5.6). The present data shows the
pattern of PSA responses in Thai men with bone
metastatic prostate cancer. PSA was continuously
regressive to the nadir level approximately in 6 to 7
months. The PSA nadir level is very low when com-
pared to the pretreatment PSA level in terms of both
mean and median. Interestingly, PSA in some patients
reached the undetectable level despite the patients
having multiple bone metastasis or a complete hard
prostate gland. Unfortunately, PSA nadir level was
temporary. PSA would rise approximately 5 months
after the nadir level. Progression of the PSA level pre-
sented in all patients even in those with a PSA nadir
level of 0.0 ng/ml. This suggest that biochemical
failure is present in all bone metastatic prostate cancer.
In addition, PSA nadir at the undetectable level in
metastatic prostate cancer could not indicate that the

patients were safe from prostate cancer. Thus, the
pattern of changing of PSA level is more important
than any single value of PSA testing. Importantly,
clinical statuses of all patients are still stable while
biochemical failure is presenting. The present data
showed that biochemical failure occurs earlier than
clinical progression such as progressive bone pain,
pathological bone fracture or progressive obstructive
uropathy. Some data from western countries also
showed a significant correlation between PSA res-
ponse and progression or survival after hormonal
therapies in metastatic prostate cancer(7.8), To early
detect tumor progression, the authors recommend that
PSA monitoring is an important parameter. PSA test-
ing should be tested continuously at least every 3
months after hormonal therapy.

Prognostic factors are usually evaluated at
the time of diagnosis. For patients with no metasta-
sis, pretreatment PSA level, pathological staging and
tumor grading are the significant prognostic factors
(9). For patients with bone metastatic prostate cancer,
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Fig. 2.

the authors evaluated prognostic factors in Thai men
with age, pretreatment PSA level and tumor grading.
The presented data shows that only the grading sys-
tem is an important prognostic indicator while age
and pretreatment PSA level are not. Patients with low
grade tumor or Gleason score 2-4 had a good progno-
sis even though pretreatment PSA was high. Time to
biochemical failure was almost 20 months. In addi-
tion, the patients had no clinical progression at the
time of biochemical failure. When biochemical failure
was detected, further management would be applied
before clinical progression which may improve the
quality of life or possible survival.

Kaplan-Meier Curve of time to biochemical failure in patients with different tumor grading.

SUMMARY

The pattern of PSA response following bila-
teral orchiectomy in Thai men with bone metastasis
is that the PSA level would decrease continuously to
the PSA nadir level in 6-7 months and be stable for a
period, then it would increase known as biochemical
failure. Biochemical failure presented while there was
no evidence of clinical progression. The patients with
a well differentiated tumor had a better prognosis
compared to the patients with moderate or poor diffe-
rentiated tumor in terms of time to biochemical failure.
Pretreatment PSA level and age are not the prognostic
indicators.

(Received for publication on June 11, 2003)
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