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ORIGINAL ARTICLE

Younger patients have poorer biochemical outcome after
radical prostatectomy in high-risk prostate cancer

Sung Kyu Hong, Jung Soo Nam, Woong Na, Jong Jin Oh, Cheol Yong Yoon, Chang Wook Jeong, Hyun June Kim,
Seok-Soo Byun and Sang Eun Lee

The aim of this study was to investigate the prognostic significance of patient age with respect to tumour aggressiveness in men who
underwent radical prostatectomy (RP) for prostate cancer. In this study, we reviewed the records of 743 patients who received RP
without neoadjuvant or adjuvant therapy at our institution and were followed up for >2 years postoperatively. For our analyses, the
patients were divided into two groups according to age: younger (<60 years) and older (=60 years). Through uni- and multivariate
analyses, associations of various clinicopathological parameters, including biochemical recurrence-free survival, with patient age,
were evaluated among all patients, and the patients were stratified according to their D’Amico risk classification. Among all subjects,
younger (n=126) and older (n=617) patients showed no significant differences regarding pathological parameters and biochemical
recurrence-free survival (P=0.288). For the high-risk group (n=206), younger patients had a lower rate of biochemical recurrence-free

survival following surgery than older patients (P=0.017), despite the fact that no significant differences were observed regarding
various known prognostic parameters between the two age groups. In addition, multivariate analysis revealed that age was an
independent predictor of biochemical recurrence-free survival among the high-risk group (P=0.003). Our results showed that
relatively younger patients have a comparable biochemical outcome compared with their older counterparts following RP performed for
prostate cancer. However, among patients with high-risk disease, younger patients have a worse biochemical outcome following RP

compared with older patients.
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INTRODUCTION
The number of young men who are treated for prostate cancer
with radical prostatectomy (RP) is increasing.'™ This phenom-
enon may largely be attributed to widespread prostate-specific
antigen (PSA) testing and increased public awareness about pro-
state cancer. Considering their longer life expectancy, young men
with prostate cancer can be regarded as a delicate group of
patients to manage. Because the number of younger prostate can-
cer patients is expected to increase over time, urologists may soon
be burdened even more with dilemmas in managing these young
patients.>®

Meanwhile, the natural history of prostate cancer is still poorly
understood, and the prognostic significance of patient age in prostate
cancer remains controversial. Previous reports have demonstrated
that younger men tend to have more aggressive prostate cancer and
poorer outcomes after RP, whereas others have reported the contrary
or indicated that age is not a significant prognostic factor regarding
prostate cancer.*” ¢ We hypothesized that the prognostic significance
of patient age may differ according to the clinicopathological profile of
the tumour. Thus, we investigated the prognostic significance of
patient age according to tumour aggressiveness in men who under-
went RP for prostate cancer.

MATERIALS AND METHODS

Patient selection

After receiving approval from our institutional review board, we
reviewed the records of 761 patients who received RP for prostate
cancer between November 2003 and June 2008 at our institution
and were followed up for more than 2 years postoperatively. After
excluding patients who underwent neoadjuvant or adjuvant hormone
or radiation therapy and those patients with missing data, a total of
743 patients were included in our study.

Analysis data

Various clinicopathological data, including patient age, preoperative
PSA, body mass index, prostate volume (RP specimen weight), biopsy/
pathological Gleason score, clinical/pathological tumour stage, sur-
gical margin status and postoperative follow-up PSA data, were
assessed for each subject. Lymph node dissection was not routinely
performed in our subjects. Data on the lymph node status were not
available for all patients. RP specimens were weighed, measured and
fixed in 10% neutral formalin. Subsequently, the apex and base were
amputated and serially sectioned at 3-5 mm intervals in the vertical
parasagittal plane. The seminal vesicles were sectioned parallel to their
junction with the prostate and submitted entirely for evaluation. The
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remaining specimens were serially sectioned at 3-5 mm intervals per-
pendicular to the long axis of the gland from the apex to the base and
stained with haematoxylin and eosin for histological evaluation.

In our study, biochemical recurrence was defined as two consec-
utive increases in PSA >0.2 ng ml™" in at least 2 months following
RP." For our analyses, the patients were divided into two groups
according to age: <60 years and =60 years. Associations of various
clinicopathological parameters and patient age were evaluated among
all patients, and the patients were stratified according to their
D’Amico risk classification: low risk (clinical T1c—T2a, a PSA level
<10ng ml~!and biopsy Gleason score <6), intermediate risk (clin-
ical stage T2b disease or PSA level of 10.1-20 ng ml~' or biopsy
Gleason score=7) and high risk (clinical stage T2c or PSA level
>20 ng ml~" or biopsy Gleason score 8-10).'®

Statistical analyses

The SPSS software package version 15.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis. Student paired #-test, chi-square ana-
lysis or analysis of variance was used to compare the groups of subjects.
The biochemical recurrence-free survival rates for patient cohorts
were estimated via the Kaplan—-Meier method. Log-rank tests were
used to compare survival curves. Multivariate analysis was performed
according to the Cox proportional hazards regression model to
identify independent predictive factors for biochemical recurrence-
free survival. All P values were two-sided, and P<<0.05 indicated a
significant result.

RESULTS

Patient characteristics were shown in Table 1. For the 743 patients
included in our study, the median follow-up was 39.4 (range: 24-67)

Table 1 Clinicopathological characteristics of patients according to
age (n1=743)

Characteristics Groups P value
Age<60years Age =60 years
No. of patients (%) 126 (17) 617 (83)
Mean follow-up (months) 40.0 38.1 0.162
Mean BMI (kg m~2) 24.2 24.4 0.395
Mean PSA (ng ml™ 1) 11.1 119 0.537
Mean prostate specimen weight (g) 34.9 41.6 <0.001
Biopsy Gleason score (%) 0.826
<6 67 (563.2) 312 (50.6)
7 43(34.1) 216 (35.0)
>8 16 (12.7) 89 (14.4)
Clinical stage (%) 0.334
Tlc 80 (63.5) 350 (56.7)
T2a,b 42 (33.3) 235(38.2)
T2c 4(3.2) 32(5.2)
Pathological Gleason score (%) 0.116
<6 42 (33.4) 152 (24.7)
7 73(57.9) 395 (64.0)
>8 11(8.7) 70 (11.3)
Extracapsular extension (%) 32 (25.4) 196 (31.8) 0.158
Seminal vesicle invasion (%) 11 (8.7) 55 (8.9) 0.947
Positive surgical margin (%) 40 (31.7) 216 (35.0) 0.483
D’Amico risk group (%) 0.390
Low 52 (41.3) 225(36.5)
Intermediate 45 (35.7) 215(34.8)
High 29 (23.0) 177 (28.7)

Abbreviations: BMI, body mass index; PSA, prostate-specific antigen.
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months. In comparison with patients younger than 60 years, older patients
demonstrated larger prostate size (mean prostate specimen weight)
(P<0.001). Meanwhile, the two groups showed no significant differences
regarding other various clinicopathological parameters, including preo-
perative PSA level, pathological stage and pathological Gleason score.
Nerve-sparing procedure was performed in 84.9% of younger (<60 years)
and 50.6% of older (=60 years) patients, respectively (P<<0.001).

Younger (<60 years) and older (> 60 years) patients demonstrated
no significant difference (P=0.288) in terms of biochemical recur-
rence-free survival after RP (P=0.228; Figure 1). For the two age
groups, the median 5-year biochemical recurrence-free survivals were
76.2% and 73.7% in younger and older patients, respectively. The
median times to biochemical recurrence for the younger and older
groups were 35.4 and 34.5 months, respectively (P=0.574).

Among the 743 total patients, 277 (37.3%), 260 (35.0%) and 206
(27.7%) patients had low-, intermediate- and high-risk disease,
respectively, according to D’Amico risk classification. When these
three groups of patients were analysed according to age (<60 years
vs. =60 years), no significant differences in various clinicopathologi-
cal parameters, including preoperative PSA level, pathological stage,
pathological Gleason score and biochemical recurrence-free survival,
were observed according to age in the low- and intermediate-risk
groups (all P>0.05). In multivariate analyses, age was not a significant
predictor of biochemical recurrence-free survival among both low-
(P=0.322) and intermediate- (P=0.347) risk groups. Meanwhile,
for the high-risk group only, no significant differences in various
clinicopathological parameters were observed according to age
(Table 2). In analysing the nodal status of the high-risk group, 18 of
29 (62.1%) younger patients and 92 of 177 (52.0%) older patients had
lymph node dissection during RP (P=0.313). Among these patients
who received nodal dissection, 7 (24.1%) and 21 patients (11.9%)
from the younger and older groups, respectively, had positive nodes
(P=0.074). Also, no significant difference in the rate of performing
nerve-sparing procedure was observed between younger (10.3%) and
older patients (11.9%) in the high-risk group (P=0.715). However,
younger patients demonstrated a lower rate of biochemical recur-
rence-free survival than older patients in the high-risk group
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Figure 1 Biochemical recurrence-free survival after radical prostatectomy
according to age (<60 years vs. =60 years) among all patients.



Table 2 Clinicopathological characteristics of the high-risk group
according to age (n =206)

Characteristics Group P value
Age <60 years  Age =60 years

No. of patients (%) 29 (14.1) 177 (85.9)
Mean follow-up (months) 38.1 37.2 0.774
Mean BMI (kg m~2) 24.0 24.5 0.335
Mean PSA (ngml™1) 238 225 0.750
Mean prostate specimen weight (g) 37.4 419 0.122
Biopsy Gleason score (%) 0.826

<6 5(17.2) 30(16.9)

7 8(27.6) 58 (32.8)

=8 16 (55.2) 89 (50.3)
Clinical stage (%) 0.191

Tlc 14 (48.3) 55 (31.1)

T2a,b 11(37.9) 90 (50.8)

T2c 4(13.8) 32(18.1)
Pathological Gleason score (%) 0.674

<6 3(10.3) 11(6.2)

7 16 (55.2) 108 (61.0)

=8 10 (34.5) 58 (32.8)
Extracapsular extension (%) 15(51.7) 100 (56.5) 0.631
Seminal vesicle invasion (%) 8(27.6) 49 (27.7) 0.991
Confirmed nodal involvement (%) 7(24.1) 21(11.9) 0.074
Positive surgical margin (%) 14 (48.3) 98 (65.4) 0.477
Nerve-sparing approach (%) 3(10.3) 21(11.9) 0.715

Abbreviations: BMI, body mass index; PSA, prostate-specific antigen.

(P=0.017) (Figure 2). The median times to biochemical recurrence
for younger and older patients in the high-risk group were 34.3 and
66.1 months, respectively (P=0.017). In addition, multivariate ana-
lysis revealed that age (P=0.001), pathological Gleason score
(P=0.002) and seminal vesicle invasion (P=0.003) were independent
predictors of biochemical recurrence-free survival in the high-risk
group (Table 3).

DISCUSSION

Among the patients included in our study, there were no significant
differences in various clinicopathological profile and PSA outcome
between younger (<60 years) and older (=60 years) patients who
underwent RP for prostate cancer. However, when only the patients
with high-risk disease were analysed, the younger patients had signifi-
cantly lower biochemical recurrence-free survival following RP than
their older counterparts. Also, among patients with high-risk disease,
patient age was an independent predictor of biochemical recurrence-
free survival. These findings suggest that age may be a significant
prognostic factor among patients who undergo RP for more aggressive
prostate cancer.
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Figure 2 Biochemical recurrence-free survival after radical prostatectomy
according to age (<60 years vs. =60 years) among patients with high-risk
disease.

Despite the fact that younger adult patients have been reported to
have worse prognosis in some cancers, younger age at diagnosis has
generally been acknowledged as an indicator of a relatively better
prognosis for various malignancies.'®'®** Potential explanations for
younger cancer patients having better prognoses include earlier detec-
tion of cancer, less severe stage of disease at diagnosis and superior
general conditions for the younger patients. However, the role of age
in the prognosis of prostate cancer is controversial. In the pre-PSA era,
younger patients with prostate cancer were reported to have a more
aggressive disease, leading to the conclusion that a young age at dia-
gnosis is associated with a worse disease outcome.”® However, more
recent studies demonstrated trends of older patients having worse
prognoses or patient age not having any prognostic significance
among RP cohorts. Freedland et al.'' reported that men of 50 years
old or younger had significantly lower biochemical recurrence rates
after RP than did older men after RP, based on multivariate analysis.
These authors mentioned that this phenomenon can be attributed to
the fact that older men have a more aggressive form of disease, as
previously reported by Stamey et al.*' Also, Loeb et al.' reported that
age was an independent predictor of biochemical recurrence following
RP with men 70 years or older having prostate cancer of a higher stage
and grade. In addition, Sun et al.'® found that prostate cancer patients

Table 3 Multivariate Cox proportional hazards model of predictive factors for biochemical recurrence-free survival after radical prostatectomy

among the high-risk group (1=206)

Hazard ratio 95% Cl P value
Age (=60 years vs. <60 years) 0.364 0.196-0.676 0.001
Prostate-specific antigen (=7 ngml~! vs. <7 ng mI™?%) 1.379 0.667-2.852 0.386
Prostate specimen weight 1.773 1.136-3.181 0.047
Pathological Gleason score 1.496 1.166-1.921 0.002
Extraprostatic extension of tumour 1.347 0.667-2.720 0.406
Seminal vesicle invasion 2.314 1.334-4.013 0.003
Confirmed nodal involvement 1.865 0.998-2.328 1.005
Nerve-sparing procedure performed 1.151 0.595-1.875 0.785
Surgical margin positivity 1.045 0.547-1.999 0.893
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older than 70 years had higher-risk disease and poorer prognoses
compared with prostate cancer patients 70 or younger during the
PSA era. However, Richstone et al.'* observed that age was not inde-
pendently associated with prostate cancer-specific survival despite the
fact that older men had more severe stage cancer and higher Gleason
scores. In addition, Magheli et al."” reported that increased age was not
associated with worse biochemical outcomes following RP and men-
tioned that age should not be considered an independent prognost-
icator for disease recurrence. From their results, the authors stated that
age should not be used to define or identify patients at higher risk for
biochemical failure after RP and that age should be considered a strong
surrogate marker representing known prognostic indicators.

Few studies have reported on the prognostic significance of patient
age analysed according to the aggressiveness of prostate cancer. Similar
to our results, Siddiqui et al.'* reported that although younger patients
overall had a similar survival to that of older counterparts after RP,
progression-free survival was worse with younger age in patients
with high-risk pathological findings. Also, Lin et al.* analysed the
Surveillance, Epidemiology, and End Results Program database and
reported that younger men with a high grade and locally advanced
prostate cancer had a particularly poor prognosis compared with older
counterparts. In their series, the authors observed that prostate can-
cer-specific survival was similar between all age groups among patients
with Gleason scores of 5-7. However, when they analysed patients
with Gleason scores of 8-10, their youngest cohort showed decreased
overall and prostate cancer-specific survival compared with older
men. They found that high grade prostate cancer was associated with
>25% prostate cancer-related mortality at 10 years in men aged <55
years. Also, an examination of the Cancer of the Prostate Strategic
Urologic Research Endeavor dataset demonstrated that younger
men with metastatic prostate cancer were at higher risk of early death
compared with older counterparts.””> Although the analysed para-
meters of outcome as well as selection and age grouping of subjects
were different compared with our study, the results of these previous
studies are supportive of our findings.

Looking at most published reports on the effect of patient age on the
outcome after RP, it remains challenging to compare the results due to
differences in study design. Various relevant studies on the subject
applied different end points for analyses and different age cutoffs for
stratifying subjects. In our study, no significant differences were
observed between the two age cohorts regarding PSA level, patho-
logical Gleason score, pathological stage and margin positivity among
the high-risk group. Accordingly, it would be difficult to explain the
observed difference in PSA outcomes based upon known prognostic
variables. Because all of our subjects were Korean, race was not a
factor. Also, although family history was not included in our analyses
due to a lack of relevant data, the family history of prostate cancer has
been reported to confer no significant influence on PSA outcome
following RP.>** Therefore, we hypothesize that as yet unknown
genetic or other intrinsic biological factors may have contributed to
our findings. Additional studies are needed to provide more insights
into the biology of high-risk prostate cancer.

As observed for other modes of primary therapy for prostate
cancer, several reports have shown that age does not affect outcome
after radiotherapy.”>*® Similar data have been reported on per
manent prostate brachytherapy as well.?” Considering our findings,
further studies are warranted on the impact of patient age on out-
comes following non-surgical primary treatments, such as external
beam radiation therapy and brachytherapy, according to the disease
risk groups.
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Our study may be limited by the retrospective nature of the study
design. Also, due to the lack of long-term follow-up, PSA outcome
rather than overall or cancer-specific survival was analysed in our
study. Although biochemical recurrence is currently the most com-
monly applied parameter in analysing outcomes after RP, the
results of our study may have differed if a different end point were
used. Because the exact data on lymph node status were not avail-
able in all subjects, nodal status was only partially assessed. Also, the
extent of the surgical margins was not routinely reported by pathol-
ogists. Because PSA screening is not as widely performed in Asia as
in Western countries, the characteristics of our subjects may be
considered different compared with Western patients. When com-
pared with contemporary Western RP series, our subjects have
more aggressive-looking disease. Accordingly, our results may not
be applicable to patients of other origins. Further studies are needed
in this regard.

Our results showed that relatively younger patients have a compar-
able biochemical outcome compared with their older counterparts
following RP performed for prostate cancer. However, among only
the patients with high-risk disease, younger patients had worse bio-
chemical recurrence-free survival compared with older patients. This
finding provides a strong argument for considering aggressive treat-
ments, such as multimodality therapy, in younger patients with high-
risk prostate cancer. Further investigation is needed to elucidate the
exact biology of prostate cancer in younger men.
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