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Abstract

Background. Prostate cancer incidence varies significantly among different ethnic groups. However, the report concerning
the clinical outcome after radical prostatectomy (RP) in the low incidence Asian population is still limited. We aimed to
compare the clinical outcome in patient treated with RP among different ethnic groups and to identify significant prognostic
factors in Taiwanese patients.

Methods. A total of 341 patients with clinical localized prostate cancer undergoing curative RP in three medical centers in
Taiwan were included in this study. Ethnic group comparison was performed using the CaPSURE, SEARCH databases from
United States (US) and one large European series. The Kaplan—Meier analysis and Cox proportional hazard model were
used to identify significant predictors for prostate-specific antigen (PSA) recurrence.

Results. Compared to the Caucasian white population in the US and Europe studies, the Taiwanese population have higher
age at surgery and higher pre-operative PSA level. With mean and median follow-up of 39.1 months and 31.0 months (range
5-120 months), 127 men (37.2%) had PSA recurrence which was significant higher than the Western series. Significant
predictors for PSA recurrence identified in the post-operative overall model were PSA level, pathological Gleason Score,
pathological tumor stage and lymph node metastasis.

Conclusions. The clinical outcome of Taiwanese male with prostate cancer post-RP appears inferior to the Western country,
which is largely due to delay surgery at higher PSA level. Earlier diagnosis and treatment may improve the cancer control of
RP.
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With the widespread use of prostate-specific anti-

Introduction :
gen (PSA) as a screening tool, more and more newly

Prostate cancer is the most common cancer diagnosed
and the second common cause of cancer-related death
in American men, however, its incidence is relatively
lower in the Asian countries [1]. In Taiwan, the
incidence of prostate cancer has been rapidly increas-
ing in the past years. It became the 7th most common
cause of cancer deaths, resulting in 1003 deaths in
2007 [2]. Prostate cancer has become an important
issue for male health and further studies are needed to
clarify clinical characteristics and identify the prog-
nosis factors.

diagnosed prostate cancers are clinically localized and
are candidate for curative treatment. Radical prosta-
tectomy (RP) is one of the principal treatment
modalities for men with clinically localized prostate
cancer. Although, approximately two thirds of pa-
tients treated with curative surgery will remain
disease-free for more than 10 years following RP, a
substantial portion of these patients experience early
PSA recurrence [3,4] and are prone to develop
metastatic lesions with significant mortality [5-7].
Several clinico-pathologic characteristics and the
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commonly used pre-operative risk grouping models
are reported as predictors or for stratifying the risk
groups for PSA recurrence [3,8-14]; since an
accurate prediction for these high risk patients is
of paramount importance because they may benefit
from more intensive follow-up or aggressive adju-
vant therapy.

Although the prostate cancer incidence varies
significantly among the ethnic groups, whether the
clinical outcome differs is still unclear [15].
Regarding the long-term clinical outcome after
RP in the low-incidence Asian population, the
number of reported and the number of patient
studied are still limited [16-18]. Thus, in this study,
we aimed to compare the clinical outcome in patient
treated with RP among different ethnic groups and to
identify significant prognostic factors in Taiwanese
patients.

Materials and methods
Study population

The study subjects were expanded from our
hospital-based case—control study that has pre-
viously been described. Briefly, patients with
diagnosed and pathologically confirmed prostate
cancer were actively recruited from the Kaohsiung
Medical University Hospital (IKMUH), Kaohsiung
Veterans General Hospital (KVGH), and National
Taiwan University Hospital (NTUH), three med-
ical centers in Taiwan. In this study, we followed-
up a subset of these patients, those diagnosed with
clinical localized prostate cancer and had received
RP, to investigate the significant prognostic roles of
clinico-pathological characteristics in the progres-
sion of prostate cancer (defined by the recurrence
of PSA). The decision of RP was based on the
clinical stage, patient’s age and general health
status and patients’ preference after full discussion
with their doctors about the benefit and risk of RP
compared to other treatment modalities. PSA
recurrence was defined as two consecutive PSA
measurements of >0.2 ng/mL at an interval of >3
months [19], and the PSA level of >0.2 ng/mL at
the first follow-up was considered the date of
recurrence. We excluded those who received neo-
adjuvant/adjuvant hormone therapy or radiotherapy
and those without sufficient follow-up data, leav-
ing 341 cases into final analysis. Among the 341
cases, 204 received retropubic RP and 137 received
laparoscopic RP; 159 cases were from N'TUH, 118
cases were from KVGH and 64 cases were from
KMUH.

Disease stage was determined by pathology find-
ings, pelvic computed tomography or magnetic
resonance image, and radio-nucleotide bone scans,
according to the criteria of the American Joint
Committee on Cancer tumor-node-metastasis clas-
sification system [20]. Pathologic grading was
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recorded as the Gleason Score [21] and was further
classified into three groups: Gleason Score 2-7,
Gleason 7 and Gleason 8-10 to assess the prognostic
value after RP. Pathology analyses were performed
on the whole specimen with step sections (2-3 mm).
Positive surgical margin was defined as tumor cells
present at the inked margin.

Risk grouping analysis was also investigated
using the commonly used risk grouping system
(D’amico risk classification): low risk (PSA <10 ng/
ml, biopsy Gleason Score of 6 or less and cTlc/
T2a), intermediate risk (PSA 10-20 ng/mL, biopsy
Gleason Score 7 or T2b) and high risk (PSA > 20 ng/
mL, biopsy Gleason Score of 8 or greater) [13].

For ethnic groups comparison, we choose the
Cancer of the Prostate Strategic Urological Research
Endeavor (CaPSURE), Shared Equal Access Regio-
nal Access Regional Cancer Hospital (SEARCH)
databases (mainly Caucasian White and African
American in United States) and one large series
from Europe (Table II) [15,22,23] to compare
the difference of the clinical outcome and patho-
logical features of prostate cancer patients under-
going RP between Taiwanese men and Western
populations.

Table I. Clinico-pathological characteristics of the 341 prostate
cancer patients undergoing radical prostatectomy.

Variables N (%)
Age (year)

Mean + SD (Median) 65.7 + 6.7 (67)

<67 170 (49.9)

>67 171 (50.1)
Preoperative PSA (ng/mL)

Mean + SD 15.4 + (13.0)

<10 138 (40.5)

10-20 114 (33.4)

>20 76 (22.3)
Biopsy Gleason Score

2-6 192 (56.3)

7 97 (28.4)

8-10 43 (12.6)
Clinical stage

cT1 86 (25.2)

cT2 193 (56.6)

cT3 62 (18.2)
Pathologic Gleason Score

2-6 132 (38.7)

7 158 (46.3)

8-10 51 (15.0)
Pathologic stage

pT2 219 (64.2)

pT3 92 (27.0)

pT4 9 (2.6)

N1 (positive lymph nodes) 21 (6.2)
Surgical margin

Positive 102 (29.9)

Free 239 (70.1)
D’amico risk classification

Low 92 (27.0)

Intermediate 141 (41.3)

High 106 (31.1)
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Statistical analysis

Contingency tables were constructed to examine the
difference between groups with y? test. z-test was
used to compare mean variables. The significance
of clinico-pathologic factors as predictors for PSA
recurrence-free survival after RP was determined
using the Kaplan—Meier analysis and log-rank test.
Actuarial estimates for survival were calculated
using life table methods. The Cox proportional
hazard regression model was used for multivariate
analysis. We separate these variables into pre-
operative model (age, pre-operative PSA level,
biopsy Gleason Score and clinical stage) and
overall model (age, pre-operative PSA level, patho-
logic Gleason Score, pathological stage and surgical
margin status) for further analysis.

The Statistical Package of the Social Sciences
software version 13.0 (SPSS Inc., Chicago, IL) was

used for statistical analyses. A two-sided p va-
lue < 0.05 was considered statistically significant.

Results

Table I showed the clinico-pathological character-
istics of the 341 prostate cancer patients undergoing
RP. The mean and median diagnosed age was
65.7 + 6.7 and 67-years old. The mean preoperative
PSA level was 15.4 4+ 13.0 ng/mL, of them, 138
(40.5%) patients had < 10 ng/mL, 114 (33.4) pa-
tients had PSA 10-20 ng/mL, and 76 patients had
PSA > 20 ng/mL. The distributions of biopsy Glea-
son Score, clinical stages, pathologic Gleason Score,
pathological stages were shown as details. Of them,
102 (29.9%) had positive surgical margin. The risk
groups according to D’Amico classification were
27.0% in low risk, 41.3% in intermediate risk and
31.1% in high risk.

Table II. Clinico-pathological characteristics of prostate cancer patients undergoing radical prostatectomy: ethnic group comparison.

Study Groups

Current study Current study

(all cases) (cT1-cT2) CaPSURE database* SEARCH database’ European study*  p value
Ethnicity Taiwanese White African White African Europe
(Caucasian) American  (Caucasian) American
Variables, N (%) n=7341 n=279 n=1270 n=133 n=1014 n=338 n=2708
Age (year)
Mean + SD 65.7 + 6.7 65.6 + 6.8 N/A N/A 63.8+ 6.7 61.8+6.7 62.2 <0.001
(Median) 67) 67) (62.9)
Pre-OP PSA (ng/mL)
Mean + SD 15.4 + 13.0 155+ 15.8 9.6 + (0.3) 1555+ 1.5 9.8+ 10.3 11.9 + 14.8 9.1 <0.001
Median 11.1 10.2 7.1 7.8 7.0
Biopsy Gleason Score
2-6 192 (56.3) 164 (58.8) 1020 (80) 103 (77) 586 (67) 224 (71) 1799 (66.4)  <0.001
7 97 (28.4) 76 (27.2) 154 (12) 16 (12) 198 (23) 70 (22) 813 (30.0)
8-10 43 (12.6) 33 (11.8) 95 (7) 14 (11) 81 (9) 20 (6) 96 (3.5)
Clinical stage
cT1 86 (25.2) 86 (30.8) 264 (21) 32 (24) 320 (35) 148 (48) 1695 (62.6)
cT2 193 (56.6) 193 (69.2) 964 (76) 93 (70) 590 (64) 163 (52) 972 (35.9) <0.001
cT3 62 (18.2) 42 (3) 8 (6) 10 (1) 0 (0) 41 (1.5)
Pathologic Gleason Score
2-6 132 (38.7) 124 (44.4) N/A N/A 468 (54) 150 (52) 1207 (44.6) <0.001
7 158 (46.3) 124 (44.4) 316 (36) 113 (39) 1443 (53.3)
8-10 51 (15.0) 31 (11.1) 83 (10) 26 (9) 58 (2.1)
Pathologic stage
pT2 219 (64.2) 213 (76.3) N/A N/A 693 (68) 239 (71) 1741 (64.3)
pT3 92 (27.0) 51 (18.3) 294 (29) 90 (27) 925 (34.2)
pT4 9 (2.6) 4 (1.4) 21 (2) 6 (2) 42 (1.6) 0.004
N1 (positive 21 (6.2) 11 (3.9) 27 (3) 5 () 99 (3.7)
lymph nodes)
Positive Surgical 102 (29.9) 69 (24.7) N/A N/A 282 (28) 111 (33) 582 (21.5) <0.001
margin
D’amico risk classification
Low 92 (27.0) 87 (31.2) 455 (36) 44 (33) N/A N/A 1257 (46.4)  <0.001
Intermediate 141 (41.3) 116 (41.6) 341 (27) 31 (23) 1093 (40.4)
High 106 (31.1) 74 (26.5) 474 (37) 58 (44) 358 (13.2)
Events of PSA 127 (37.2) 88 (31.5) N/A N/A 202 (22) 79 (25) 558 (20.6) <0.001
recurrence

N/A: not available.
*Ref. 15.
TRef. 22.
iRef. 23.



With mean and median follow-up of 39.1 months
and 31.0 months (range 5-120 months), 127 men
(37.2%) had biochemical recurrence. Most of the
PSA recurrence 117 (92.1%) developed in the first 3-
year periods (83 PSA recurrence events in the first
year, 12 PSA recurrence events in the second year
and 22 PSA recurrence events in the third year). The
overall actuarial 5 and 10 year biochemical-free
survival rates were 43% and 33%, respectively
(Figure 1A,C). Subset analysis for those with clinical
T1-T2 stages showed similar results (Figure 1B,D).

Kaplan—Meier analyses of PSA recurrence-free
survival probability stratified according to main
clinico-pathological variables were illustrated in
Figure 2a-h. The PSA recurrence-free probability
was not significantly different between the young age
group (< 67-year old) and old age group (>67-year
old) (Figure 2a).
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The PSA-free survival probabilities were signifi-
cantly different between the per-operative PSA level
(<10 ng/mL os. 10-20 ng/mL os. > 20 ng/mL),
biopsy Gleason Score and pathological Gleason
Score (2-6 wvs. 7 vs. 8-10), clinical stages, patholo-
gical stages, surgical margin and lymph node
metastasis. The log-rank tests comparing these
variables were all statistically significant (all
p < 0.001) (Figure 2b-h). Figure 3 showed risk
stratification suggested by D’Amico et al. [13]. The
log-rank test across three strata was statistically
different (p < 0.001) (Figure 3).

For ethnic group comparison of clinical outcome
and pathological features of prostate cancer patients
undergoing RP (Table II), we found that one of the
most striking difference between our series and the
western population is our series that had higher
proportion of ¢T3 stage (18.2% vs. 1-3%), thus, we

(A) All cases (C) All cases
1.0 Time Interval Number at Risk ~ Number of Cumulative
(Months) PSA-recurrence  Proportion
08 Events Survival
— 0-12 303 83 0.73
T il 13-24 158.5 12 0.67
E 25-36 106.5 22 0.53
»§,- Sl 37-48 57:5 3 0.50
é 49-60 38 4 0.45
=l 61-72 24.5 1 0.43
‘ 73-84 155 1 0.41
85-96 8 0 0.41
T ; , : , ; : 96-108 5.5 1 0.33
0 0 0 @ 0 0 »
Months after operation | | 18-120 3.5 0 0.33
(B) ¢T1-cT2 cases (D) ¢T1-cT2 cases
1.0 Time Interval Number at Risk ~ Number of Cumulative
(Months) PSA-recurrence  Proportion
i) Events Survival
0-12 244.5 51 0.79
N 1324 139 9 0.74
a 25-36 94.5 18 0.60
g 3748 50.5 3 0.56
- 49-60 315 4 0.49
61-72 19.0 1 0.47
" 73-84 11.5 1 0.43
85-96 6 0 0.43
L 96-108 5 1 0.34
T T T T T T T
0 I 108-120 3.5 0 0.34

Months afte Operation

Figure 1. Overall PSA-free survival and life tables analyses. With mean and median follow-up of 39.1 months and 31.0 months (range 5-120
months), 127 men (37.2%) had PSA recurrence. Majority of the PSA recurrence 117 (92.1%) developed in the first 3-year period (83 PSA
recurrence events in the first one year, 12 PSA recurrence events in the second year and 22 PSA recurrence events in the third year). Subset
analysis of cT1-cT?2 cases showed similar trend. Eighty-eight men (31.2%) had PSA recurrence. Majority of the PSA recurrence 78 (88.6%)

developed in the first 3-year period.




14 S.-P. Huang et al.
(A)
10— Dx. Age: <67 vio vs >=67
vio
T <6lvio
L >=61vi0
0.8- + <67 ylocensored
+ =67 ylocemord
=
K
Z 06—
5
@
2 0i !
g [
0.2+
00
T T T T T T T
o 0 40 @ 20 10 120
Months after operation
P=0.612
©)
Lo . Biopsy Gleason Score: 2-6
| vs, 7 vs, 810
_I" Biopsy Gleason Score 26
_I"] Biopsy Gleason Scare 7
08+ Biopsy Gleason Score 8-
10
. Biopsy Gleason Score 2+
E * Gcensored
'F 06 Biopsy Gleason Seare 7-
-] F cemond
- Biopsy Gleason Score §-
g 10censored
&=
< 04
&
02+
00
T T T T T T T
o n 40 “@ 0 100 120
Months after operation
P<0.001
(E) :
1.0 Surgical Margin
7] Pesitive Surpical Margin
17 Sunical Margin Free
+ Positive Surzical Margin-
08— censored
o Surgical Margin Free-
censored
=
&
Z 06—
5
@
£
< 04
0.2
0.0
T T T T T T T
0 0 0 @ 0 10 120
Months after operation
P<0.001
©G) B
0=+ Patholigic Stage
Jm
Jm
pl4
08— ﬂ + pT2censored
4 + plicensord
K plicensored
=
E 06=
7
&
< 04
£
02
00—
T T T T T T T
0 n 0 0 0 100 120
Months after operation
P<0.001

Figure 2. PSA-free survival analyses according to clinico-pathological characteristics. The PSA recurrence free probability was not significant
different between the young age group (< 67-years old) and old age group (>67-year old) (Figure 2a). The PSA-free survival probabilities
were significant different between the per-operative PSA level (<10 ng/mL vs., 10-20 ng/mL vs. > 20 ng/mL), biopsy Gleason Score and
pathological Gleason Score (2—6 vs. 7 vs. 8-10), clinical stages, pathological stages, surgical margin and lymph node metastasis. The log-rank
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tests comparing these variables were all statistically significant (all p < 0.001) (Figure 2b-h).
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separate our series into s subset of cT1-cT2 stage
cases for further analysis. The mean age at surgery in
our series was slightly higher compared to the
Caucasian White and European men (65.7-year old
vs. 63.8-year old vs. 62.2-year old). The pre-
operative PSA level is significant higher in our
series than the western populations (15.4 vs. 9.6 vs.

1.0~ D'Amico Risk Classification
7T High Risk
I Imermediate Risk
Low Risk
0.8 -+ High Risk<censored
Imermediate Risk
1 = censored
> Low Risk<censored
06
5
@«
8
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P<0.001

Figure 3. PSA-free survival stratified according to D’Amico risk
classification. The log-rank test across three strata (low risk group
vs. intermediate risk group vs. high risk group) was statistically
different (p < 0.001).
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9.8 vs. 9.1, p < 0.001). The proportion of biopsy
and pathologic Gleason Score 8-10 cases is slightly
higher in the Taiwanese men than the CaPSUE
and SEARCH databases, and lowest in the
European series. Although the clinical T3 stages
cases is significantly higher in the Taiwanese cases,
however, the distribution of pathologic T3,T4,
lymph node metastasis and positive surgical
margin is rather similar compared to the western
population.

Opverall, the PSA recurrence rate was higher in
the Taiwanese men (37.2%) compared to the
American men (22%) and European patients
(20.6%). This trend persisted when we restrict
our series to clinical T1-T2 cases (31.5% ws. 22%
vs. 20.6%, p < 0.001).

Table III showed the pre- and post-operative
univariate and multivariate Cox regression analyses
predicting PSA recurrence after RP. In univariate
analyses, all pre- and post-operative variables were
significant predictors for PSA recurrence (p < 0.05),
except for age (p=0.922). In multivariate analyses,
pre-operative PSA level, biopsy Gleason Score
and clinical stage were independently associated
with PSA recurrence. For the post-operative model,
the pre-operative PSA level, pathologic Gleason

Table III. Univariate and multivariate Cox proportional hazards analyses of clinico-pathological factors predicting PSA recurrence after

radical prostatectomy.

Univariate Multivariate
Variables Hazard Ratio 95% CI p value Hazard Ratio 95% CI p value
Model 1 (Pre-operative)
Age (year) 1.00 0.98-1.03 0.922 0.99 0.95-1.02 0.404
Preoperative PSA (ng/mL)
<10 1 (Ref.) - 1 (Ref.) - -
10-20 2.34 1.45-3.78 0.001 1.96 1.10-3.51 0.023
>20 4.77 2.98-7.65 0.000 3.94 2.19-7.11 0.000
Biopsy Gleason Score
2-6 1 (Ref.) - 1 (Ref.) - —
7 1.53 1.01-2.33 0.046 1.73 1.03-2.91 0.039
8-10 2.46 1.54-3.92 0.000 2.13 1.23-3.69 0.007
Clinical Stage
cT1 1 (Ref)) 1 (Ref) - -
cT2 3.21 1.63-6.31 0.001 2.71 1.35-5.42 0.005
cT3 8.04 3.87-16.70 0.000 5.48 2.58-11.63 0.000
Model 2 (Post—Operative, Overall)
Age (year) 1.00 0.98-1.03 0.922 1.00 0.97-1.03 0.866
Preoperative PSA (ng/mL)
<10 1 (Ref)) - 1 (Ref) - -
10-20 2.34 1.45-3.78 0.001 1.64 0.98-2.75 0.059
>20 4.77 2.98-7.65 0.000 2.89 1.71-4.87 0.000
Pathologic Gleason Score
2-6 1 (Ref)) - 1 (Ref) - -
7 1.69 1.11-2.58 0.018 1.14 0.71-1.83 0.598
8-10 4.80 2.98-7.72 0.000 1.94 1.10-3.43 0.022
Pathologic stage
pT2 1 (Ref)) - 1 (Ref) - -
pT3 2.76 1.93-3.96 0.000 1.54 0.99-2.37 0.054
pT4 7.34 3.28-16.42 0.000 2.81 1.16-6.82 0.023
N1 (positive lymph nodes) 9.13 5.47-15.25 0.000 4.70 2.62-9.02 0.008
Positive Surgical Margin 2.91 2.04-4.15 0.000 1.47 0.95-2.25 0.082
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Score, pathologic stage and lymph node metastasis
were significant predictors for PSA recurrence
(Table III).

Discussion

Our series showed that 127 men (37.2%) had PSA
recurrence with mean and median follow-up of 39.1
months and 31.0 months (range 5-120 months) for
the Taiwanese men who underwent RP for clinical
localized prostate cancer. The overall actuarial 5- and
10-year PSA-free survival rates were 43% and 33%,
respectively. Significant predictors for PSA recur-
rence identified for the pre-operative model were
PSA level, biopsy Gleason Score and clinical stage.
Predictive factors identified for the post-operative
overall model were PSA level, pathological Gleason
Score, pathological tumor stage and lymph node
metastasis. The D’Amico classification system could
stratify the Taiwanese men into low, intermediate
and high-risk groups with statistically significantly
difference.

Although the prostate cancer incidence varies
significantly among the ethnic groups, whether the
clinical outcome differs is still unclear. Despite
excellent long-term outcome control after RP has
been reported, mainly data were reported from
North American addressing on Caucasian White
and African American [3,4,24]. Regarding the long-
term clinical outcome after RP in the low-incidence
Asian population, the numbers of reported and the
number of patient studied are still limited [16-18].
To our knowledge, our present study showed the
largest long-term follow-up series regarding the PSA
recurrence after RP in the low-incidence Asian
Taiwanese population.

Overall, we found that the PSA recurrence rate was
significantly higher in the Taiwanese men (37.2%)
compared to the American men (22%) and European
patients (20.6%) (Table II). When we restrict our
series to clinical T1-T2 cases, the PSA recurrence
rate remains higher than the American and European
series (31.5% wvs. 22% vs 20.6%) (Table II). The high
PSA recurrence rate (30%) for 70 pT2 Taiwanese
prostate cancer patients who received RP also been
reported by Wu et al. [17]. Because the distribution
of pT3-T4 and positive surgical margin was similar
among groups, it is plausible that the higher PSA
recurrence rate of Taiwanese is mainly due to
higher pre-operative PSA level (Taiwanese ws.
American white wvs. European men: 15.4 ng/mL
vs. 9.6 ng/mL os 9.1 ng/mL, respectively) (Table
II), which may also reflect the delay diagnosis and
surgery of prostate cancer among the Taiwanese
men. We think this observation is true for the
following reasons. First, large-scale PSA or prostate
cancer screening has not been conducted in
Taiwan owing to the low cost-effectiveness in such
a low-incidence country. Second, prostate cancer
awareness is low among the Taiwanese population

and even among general practitioner. There is only
about 3000 incident cases occurred, with an age-
adjusted incidence rate of only 21.9 per 100,000
person per year, markedly lower than the high
incidence of male cancer in Taiwan such as liver,
lung, colorectal, gastric and oral cancers [25].
Third, not all Taiwanese male with an abnormal
PSA level undergo biopsy as a result of patient
decision. Not surprising, the proportion of Taiwa-
nese prostate cancer with metastatic disease at
diagnosis is much greater than the American men
(25.5-32.7% wvs. 5%, respectively) [26,27].

It is also reasonable to argue that the higher PSA
recurrence rate of Taiwanese male might simply due
to more aggressive (high grade) prostate cancer in
our series. However, we think this probability is
relatively low because the pathological Gleason Score
8-10 cases is similar between Taiwanese and Amer-
ican cases (11.1% wvs. 10%) (Table II). Although one
study hypothesized that prostate cancer in Chinese
individuals has more aggressive biological behavior
than in the white individuals [28], however, more
studies were needed to confirm this observation.
Furthermore, the pathologic T3 stages distribution
and positive surgical margin rate were similar (Table
II), these may exclude the possibility of inferior
experience or surgical technique for urologic surgeon
in Taiwan. Thus, we proposed that enhancing
people’s awareness of prostate cancer in Taiwan
and treat prostate cancer earlier at lower PSA level
may improve the clinical outcome of RP.

Regarding the risk classification system, the
D’amico risk classification is well practiced in
Caucasian population, however, how it performs in
the Asian population was not tested. Our result
showed the D’amico risk classification system can
separate RP cases into different risk groups well in
the low-incidence Asian population (Figure 3).

Our study has some strength and limitation.
Adequate follow-up period and detailed clinical
information allows for the stratification of data by
clinical features and PSA recurrence of the prostate
cancer post-RP. Our shortage is that compared to
other large Caucasian series (n > 1000), our series
may need to recruit more cases for further validation.
Thus, including more update series from other
populations and using standard criteria for RP for
more precise comparison will be helpful to clarify
whether the clinical outcome differ between the
ethnic groups. Furthermore, although pre-operative
PSA level is highly associated with PSA recurrence
after RP, whether PSA-based screening will reduce
the rate of death from prostate cancer remains
inconsistent [29,30].

Conclusion

The clinical outcome of Taiwanese male with
prostate cancer post-RP appears inferior to the
Western country, which is largely due to delay



surgery at higher PSA level. Enhancing people’s
awareness of prostate cancer and earlier diagnosis
and treatment may improve the cancer control of RP
for the Taiwanese population.
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