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ARTICLE INFO ABSTRACT
Article history: Advances in the diagnosis and management of prostate cancer have been associated with
Received 5 April 2009 changes in clinico-epidemiological characteristics and cancer-specific mortality. Secular
Received in revised form 15 June trends of prostate cancer patients and its correlation with PSA implementation and the
2009 introduction of combined radiation and hormonal therapy (RT + HT) were assessed in a
Accepted 16 June 2009 cohort of 910 cancer patients with histologically confirmed prostate cancer diagnosed
Available online 20 July 2009 between 1992 and 2005, and included in a hospital-based database. Relative survival before
and after 1999 (when RT + HT for locally advanced disease was introduced) was compared.
Keywords: The mean age at diagnosis decreased from 72.9 years in 1992-1996 to 68.7 in 2003-2005
Prostatic neoplasms and the median PSA from 34 to 8 ng/ml. In patients with stages II and III, there was an
Prostate-specific antigen increase in the indication of RT with or without HT and a decrease in the indication of sur-
Prostatic neoplasms gery (from 87.5% to 44.2%). The overall relative 5-year survival increased from 67.3% (95% CI
Mortality 60.2-75.2) to 92.9% (95% CI 87.3-98.9). The same trend in stage II and stage III cancer
Mortality trends patients was found.

There was an increase in survival coincidentally with a shift towards lower stages and
PSA levels at presentation. Besides other factors, changes in death rates since 1999 could
be explained by secular variations in the treatment of the disease, particularly the imple-
mentation of RT + HT in intermediate and high-risk locally advanced prostate cancer.

© 2009 Elsevier Ltd. All rights reserved.

1. Introduction industrialised countries. Prostate cancer incidence is charac-

terised by a very large geographic variability, with high rates
Prostate cancer is one of the most common cancers in in the USA, Canada and Nordic European countries and low
developed countries and the most common among men in rates in Asia. However, there has been a gradual increase in
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the incidence of prostate cancer since the 1960s in many
countries and in most continents.’™ The increased availabil-
ity of prostate-specific antigen (PSA) testing around 1990 has
probably exerted the greatest effect on the registration of
new cases of prostate cancer. In addition, the earlier diagnosis
of prostate cancers has contributed to the reduction of pros-
tate cancer-specific mortality,”® although other practices
known to alter disease prognosis have changed concurrently
with the spread of PSA screening. Treatment options for pros-
tate cancer have expanded greatly, including the advent of
nerve-sparing surgical techniques, innovations in radiother-
apy which enabled more men to be treated with higher doses
of radiotherapy and hormonal treatment, — a treatment previ-
ously reserved for advanced cancers, — added to radiotherapy
for men with high-risk, early-stage disease.’®™

The present study aimed to investigate the extent to which
this pattern of an increasing trend in the incidence of prostate
cancer and a decline in mortality seen in other industrialised
countries were present in the area of Barcelona, Spain. We
analysed the evolution of prostate cancer in a series of
hospital cases over a 14-year period (1992-2005) in terms of
incidence, clinical-epidemiological characteristics and can-
cer-specific mortality based on a retrospective review of a
hospital-based cancer registry.

2. Patients and methods

We collected data on prostate cancer from the Hospital del
Mar tumour registry (RTHMar). Hospital del Mar is a 450-bed
acute-care university-affiliated hospital in the city of Barce-
lona (Catalonia, Spain). The RTHMar exhaustively records all
neoplasms from patients diagnosed and treated at Hospital
del Mar. RTHMar follows the standard criteria of the Interna-
tional Agency for Research on Cancer (AIARC).?? Through a
series of indicators obtained periodically, the RTHMar allows
monitoring of the quality of the health care provided to pa-
tients and evaluating the clinical repercussions derived from
diagnostic and therapeutic changes.

For the purpose of the present study, at the end of 2006 we
retrieved all cases of prostate cancer with histological confir-
mation diagnosed from 1992 to 2005. The main variables
available for each patient were clinical stage, PSA at diagno-
sis, Gleason score, risk of extraprostatic extension, initial
treatment modality (treatment of recurrences or disease pro-
gression is not included in the registry) and vital status. The
TNM classification system of the American Joint Committee
on Cancer (AJCC, 1997) was used for clinical staging.’? In pa-
tients with localised disease, risk stratification was based on
the classification system of D’Amico and colleagues™® and
was defined as low (PSA < 10 ng/ml, Gleason score of 6 or low-
er, and a T-stage of T2a or lower), intermediate (PSA of 10-
20 ng/ml, T2b, or a Gleason of 7) and high (PSA >20ng/ml, a
Gleason score of 8 or higher, or T2c).

Patients were grouped into four calendar periods, 1992-
1996, 1997-1999, 2000-2002 and 2003- 2005. The first 5-year
period was selected to obtain a similar number of patients
in each interval. All cases were followed until 31st December
2006. A linkage with the Catalonia Mortality Registry was car-
ried out manually in order to obtain the date and the specific

cause of death of patients who died outside the hospital. The
survival time was defined as the interval between the date of
diagnosis and the date of death or the date of the last follow-
up. Five-year relative survival (ratio between the observed
survival and survival of the reference population of the same
age and sex) was computed using as reference the mortality
of the city of Barcelona; it was estimated by the web-assisted
estimation of the relative survival (WAERS) programme.'?

Relative survival was compared for two periods, before
and after 1999 when combined radiation therapy (RT) and
hormonal treatment (HT) were introduced. The primary
objective end-point of the study was to investigate secular
trends in prostate cancer-specific mortality and their relation-
ship with the implementation of PSA testing and the use of
RT + HT in the treatment of stage II and stage IIl prostate
cancers.

2.1.  Statistical analysis

The chi-square (%) test and the Student’s t-test were used for
the comparison of categorical variables and continuous vari-
ables, respectively. The Mantel-Haenszel j° test for trend was
applied to identify differences in the rates of the different
variables along the 14 years studied. A p value of <0.05 was
considered statistically significant. All statistical analyses
were performed using a statistical package for the social sci-
ences (SPSS) v 15 software package (Chicago, Illinois, USA). As
this was an exploratory analysis of several temporal trends in
disease management, we did not specifically control for mul-
tiple comparisons.

3. Results

The study cohort consisted of 910 patients with histologically
confirmed prostate cancer diagnosed and treated at Hospital
Universitari del Mar who were diagnosed for the first time be-
tween 1992 and 2005. Clinical characteristics of the patients at
the time of diagnosis grouped into the four calendar periods
are shown in Table 1. The median age at diagnosis decreased
significantly (p<0.001) from 72.9years in 1992-1996 to
68.7 years in 2003-2005, as well as the median PSA value (from
34 to 8 ng/ml, p<0.01) and the percentage of patients with
stage IV (from 33.3% to 9.6%). In addition, the percentage of
patients with stage II local disease increased from 10.1% to
55.8% and the percentage of patients with stage III locally ad-
vanced lesions from 4.2% to 11%.

There was no significant trend in pathological grade distri-
bution over the study period. After the year 2000 when sex-
tant biopsy was implemented, there was an increase from
4.8% to 15.5% of patients with prostatic intraepithelial neopla-
sia (PIN). There was a trend towards lower pathological stage
in recent years. The percentage of patients in the high-risk
group also decreased from 52.2% in 1992-1996 to 35.2% but
the differences were not statistically significant (4* for trend
0.318).

With regard to management of prostate cancer, the per-
centage of patients undergoing radical oncological treatment
increased from 42.7% in 1992-1996 to 79.1% in 2003-2005 (85—
90% of local tumours and 15-20% of metastatic tumours). As
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Table 1 - Clinical characteristics at diagnosis according to study periods.

Feature Calendar period
1992-1996 1997-1999 2000-2002 2003-2005

Number of patients 168 190 241 311

Age, years, mean’ 72.9 70.9 70.8 68.7

PSA, ng/ml

Median level 34 14 10 8

<9 ng/ml (%) 25.2 34.9 485 547

10-19 ng/ml (%) 15.7 29.2 19.0 229

>20 ng/ml (%) 59.1 35.8 325 224

Patients with PSA >20 ng/ml, number (%) 100 (59.2) 68 (35.8) 84 (34.9) 70 (22.2)

Gleason score of the prostatectomy specimen, number (%)

2-6 85 (50.6) 89 (46.8) 66 (27.4) 128 (41.1)

7 35 (20.8) 52 (27.4) 81 (37.7) 111 (35.7)

8-10 48 (28.6) 49 (25.9) 84 (34.9) 72 (23.1)

AJCC stage, number (%)’

0 0 4 (2.1) 11 (4.6) 44 (14.1)

I 3 (1.8) 2 (1.1) 1(0.4) 2 (0.6)

il 17 (10.1) 45 (23.7) 107 (44.3) 182 (58.5)

i 7 (4.2) 8 (4.2) 17 (7.0) 40 (12.8)

v 56 (33.3) 25 (13.2) 32 (13.3) 30 (9.6)

Unknown 85 (50.6) 106 (55.8) 73 (30.3) 13 (4.2)

Extracapsular extension risk, number (%)

Low 22 (13.1) 29 (15.3) 29 (12.0) 47 (15.1)

Intermediate 58 (34.5) 90 (47.4) 114 (47.3) 155 (49.8)

High 88 (52.4) 71 (37.4) 98 (40.7) 109 (35.1)
* p<0.001.

shown in Table 2, surgery alone or combined with other
modalities decreased slightly from 47.3% to 39.4% during
the study period. In contrast, radiotherapy alone or combined
with androgen deprivation therapy increased from 0.7% to
45.1%. Androgen deprivation therapy alone decreased from
50% to 13%. On the other hand, regarding initial treatment
modalities in patients with stage II and stage III prostate can-
cers, the percentage of patients in which surgical treatment
was indicated decreased from 87.5% in 1992-1996 to 44.2%
in 2003-2005. As shown in Fig. 1, there was a progressive in-
crease in the indications of HT + RT in the later period.

The overall survival at 1 year increased from 85.9% in the
1992-1998 period to 94.2% in the 1999-2005 period, and the
overall survival at 5years from 52.8% to 75.4%. There was
an improvement in the overall relative survival at 5 years be-
fore and after 1999, from 67.3% (95% confidence interval [CI]
60.2-75.2%) to 92.9% (95% CI 87.3-98.9%) (Fig. 2). On the other
hand, in patients with localised prostate cancer (stages II and
I1I), the overall relative survival at 5 years was 85.3% (95% CI

71.4-102.0%) for the 1992-1998 period and 101.8% (95% CI
95.1-109.0%) for the 1999-2005 period (Fig. 3). The same ten-
dency was observed in patients with localised tumours with
intermediate and high risk for extracapsular extension. In
this subset of prostate cancer patients the overall relative sur-
vival at 5 years was 88.3% (95% CI 74.7-104.2%) for the 1992-
1998 period and 103% (95% CI 96.6-111.0%) for the 1999-2005
period.

4, Discussion

The present review of secular trends of prostate cancer over a
14-year period based on 910 patients attended in a reference
hospital in the Barcelona area confirms an increase in sur-
vival during the last years, coincidentally with a shift towards
lower stages and PSA levels at presentation suggesting an
influence of early detection by PSA testing (lead-time bias).
In addition, to other factors, changes in death rates since
1999 could be explained by secular variations in the treatment

Table 2 - Treatment modalities according to study periods.

Treatment Calendar period

1992-1996 1997-1999 2000-2002 2003-2005
Surgery alone or combined with other modalities 69 (47.3) 91 (60.3) 85 (42.1) 97 (39.4)
Radiotherapy alone or combined with hormonal therapy 1(0.7) 24 (15.9) 46 (22.8) 111 (45.1)
Androgen deprivation therapy alone 73 (50.0) 32 (21.1) 55 (27.2) 32 (13.0)
Chemotherapy alone or combined with other modalities 3(2.1) 4 (2.6) 16 (7.9) 6 (2.4)
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Fig. 2 - Relative survival of patients with prostate cancer for the 1992-1998 and 1999-2005 calendar periods.

O Surgery alone
B Surgery + RT

O Radiotherapy alone
B HT + RT

Tumours stage lI-lll. Types of treatment
100
90 +——
80 T
70 —
60 T
X 50 +— — O HT + Surgery
40
30 T
20 —
10 1+
0 — - . .
Surgery- RT- Surgery- RT-
based based based based
1992-1998 1999-2005

Fig. 1 - Types of treatment in stage II and stage III prostate cancers.
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Fig. 3 - Relative survival of patients with stage II and stage III prostate cancers for the 1992-1998 and 1999-2005 calendar
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of prostate cancer, particularly the implementation of
HT + RT in patients with intermediate and high-risk prostate
cancers. These findings are consistent with epidemiological
trends in prostate cancer over the last years reported by oth-
ers.16718

A diagnosis of prostate cancer was established with a PSA
level progressively lower. Between 1992 and 1996, 60% of
cases presented a PSA level > 20 ng/ml, whereas between
2003 and 2005, PSA values < 10 ng/ml accounted for more
than 50% of the cases. In addition, the median age at the time
of diagnosis decreased steadily over the years suggesting an
earlier diagnosis of the disease probably due to an increased
‘diagnostic intensity’.’®?° However, PSA testing is a matter
of controversy because scientific evidence that early detection
decreases morbidity and mortality is lacking. In the Prostate,
Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trials
on prostate-cancer mortality,?’ after 7-10 years of follow-up,
the rate of death from prostate cancer was very low and did
not differ significantly between the screening group (annual
PSA testing for 6years and digital rectal examination for
4 years; subjects and health care providers received the re-
sults and decided on the type of follow-up evaluation) and
the usual care (control) group (usual care sometimes included
screening, as some organisations have recommended). In
fact, overdiagnosis of asymptomatic cancers that will have
no impact on length of life is considered a potential drawback
of systematic PSA testing.?>*

We also found a decrease in the percentage of patients
with stage IV prostate cancer from 33.3% in 1992-1996 to
9.6% in 2003-2005, in relation to the increasing number of pa-
tients referred with earlier stages of disease. The increase in
clinically localised prostate cancer may be explained by an
increment of diagnostic testing together with an increase of
the referral of urologic patients to the hospital. However,
most of the increase in clinically localised prostate cancer
probably reflects diagnosis of latent disease which would go
unnoticed without screening, rather than a true increase in
incidence of new cases. In the Cancer of the Prostate Strategic
Urologic Research Endeavor (CaPSURE) longitudinal, observa-
tional database of men recruited from more than 30 urologic
practices across US,? the proportion of patients with low-risk
tumours rose significantly from 29.8% in 1989-1992 to 45.3%
in 1999-2001. In relation to the degree of differentiation, an
important shift in the distribution of cases was not observed,
although there was a tendency towards an increase of Glea-
son 7 prostate cancer at the expense of well-differentiated tu-
mours. On the other hand, despite an increase in patients
with stage II and stage III prostate cancers, the distribution
of the risk categories did not show significant changes over
the study period.

In relation to treatment of prostate cancer, the number of
patients undergoing radical oncological treatment increased
in parallel to the increase in the local forms of the disease.
Radiation therapy, which was almost inexistent in 1992-
1996, was the most frequent modality (combined with hor-
monal therapy or alone) in 2003-2005. The overall decrease
of androgen deprivation therapy alone is explained by the de-
crease of metastatic prostate cancers. The percentage of pa-
tients undergoing surgical treatment also showed an
important decrease along the years. In the CaPSURE study,

there has been a sharp increase in the use of brachytherapy
(from 3.1% to 12%) and androgen deprivation therapy (from
3.1% to 21.7%), and a decrease for prostatectomy and exter-
nal-beam radiotherapy.?®

The landmark clinical trial of Bolla and colleagues®® com-
paring external irradiation with external irradiation plus
goserelin (an agonist analogue of gonadotropin-releasing hor-
mone that reduces testosterone secretion) in patients with lo-
cally advanced prostate cancer provided evidence of
improvement in local control and survival with the introduc-
tion of combined RT + HT. However, in a recent Scandinavian
Prostate Cancer Group Study, radical prostatectomy reduced
prostate cancer mortality and risk of metastases with little
or no further increase in benefit 10 or more years after sur-
gery.”’ In addition to improvement of treatment, the improve-
ment in survival in the present study is more likely a result of
a diagnostic lead time introduced by an increased use of PSA.
This is also corroborated by the large drop in PSA at diagnosis
during the time periods and the change in mean age at
diagnosis.

In summary, there was an increase in survival of patients
with prostate cancer during the last 14 years in this Barcelona
area coincidentally with a shift towards lower stages and PSA
levels at presentation, suggesting an influence of early detec-
tion by PSA. In addition to other factors, changes in death
rates since 1999 could be explained by secular variations in
the treatment of the disease, particularly the implementation
of RT + HT in patients with intermediate and high-risk locally
advanced prostate cancer.
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