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Abstract
The therapeutic approach is crucial to prostate cancer prognosis. We describe treatments and outcomes for a Spanish cohort of
patients with prostate cancer during the first 12months after diagnosis and identify the factors that influenced the treatment they
received.
This multicenter prospective cohort study included patients with prostate cancer followed up for 12months after diagnosis.

Treatment was stratified by factors such as hospital, age group (<70 and ≥70years), and D’Amico cancer risk classification. The
outcomes were Eastern Cooperative Oncology Group (ECOG) performance status, adverse events (AEs), and mortality. The patient
characteristics associated with the different treatment modalities were analyzed using multivariate logistic regression.
We included 470 men from 7 Spanish tertiary hospitals (mean (standard deviation) age 67.8 (7.6) years), 373 (79.4%) of which

received treatment (alone or in combination) as follows: surgery (n=163; 34.7%); radiotherapy (RT) (n=149; 31.7%); and hormone
therapy (HT) (n=142; 30.2%). The remaining patients (n=97) were allocated to no treatment, that is, watchful waiting (14.0%) or
active surveillance (5.7%). HT was the most frequently administered treatment during follow-up and RT plus HT was the most
common therapeutic combination. Surgery was more frequent in patients aged <70, with lower histologic tumor grades, Gleason
scores<7, and lower prostate-specific antigen levels; while RT was more frequent in patients aged ≥70 with histologic tumor grade
4, and higher ECOG scores. HT was more frequent in patients aged ≥70, with histologic tumor grades 3 to 4, Gleason score ≥8,
ECOG ≥1, and higher prostate-specific antigen levels. The number of fully active patients (ECOG score 0) decreased significantly
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during follow-up, from 75.3% at diagnosis to 65.1% at 12months (P< .001); 230 (48.9%) patients had at least 1 AE, and 12 (2.6%)
patients died.
Surgery or RT were the main curative options. A fifth of the patients received no treatment. Palliative HT was more frequently

administered to older patients with higher tumor grades and higher Gleason scores. Close to half of the patients experienced an AE
related to their treatment.

Abbreviations: AE = adverse event, ECOG = Eastern Cooperative Oncology Group, HT = hormone therapy, PSA = prostate-
specific antigen, RT = radiotherapy, WHO = World Health Organization.

Keywords:hormone therapy, multicenter study, multivariate analysis, prostate cancer, prostatic neoplasms, radiotherapy, surgery
1. Introduction

Prostate cancer is the most common cancer in men in both
Western Europe (over lung cancer, in second place) and in Spain,
with an estimated incidence of 171.4 and 147.9 patients per
100,000 men per year, respectively.[1] However, mortality for
prostate cancer is relatively low in comparison with other
malignancies. Prognosis depends not only on patient character-
istics, but also on the ability of healthcare systems to timely detect
and treat patients with prostate cancer.
Once diagnosed, patients are generally treated according to

their performance status, clinical cancer stage, tumor character-
istics, and—ideally—individual values and preferences. In
addition to making recommendations to guide clinical manage-
ment of prostate cancer patients,[2,3] it is important to conduct
studies that focus on how patients are treated in the real world
and the association between their characteristics and the specific
treatment modalities. Some initiatives have been recently
published in this regard, such as an international prospective
cohort study that reported the characteristics of cancer patients
and toxicity related to radiotherapy (RT).[4] Another interna-
tional initiative has been developed in Asia in a cohort of patients
with advanced prostate cancer.[5]

We also published the baseline clinical characteristics,
diagnoses, and factors affecting patient care intervals for a
prospective cohort study of the incidence of prostate cancer in
Spain.[6] The current article reports the results of the first 12-
month follow-up after diagnosis of this cohort of patients; we
describe the treatments and outcomes, and identify the factors
that influenced the therapy received during this follow-up period.

2. Methods

We conducted a multicenter observational cohort study on
patients with prostate cancer attending 7 tertiary hospitals in
Spain: Hospital Universitario 12 de Octubre (Hospital A);
Hospital Universitario Ramón y Cajal (Hospital B) in Madrid;
Hospital Universitario Donostia (Hospital C) in Donostia-San
Sebastián; Hospital General Universitario de Valencia (Hospital
D) in Valencia; Hospital Universitario Virgen de las Nieves
(Hospital E) in Granada; Fundació Puigvert-Hospital de la Santa
Creu i Sant Pau (Hospital G) (co-ordinating center); and Hospital
delMar (Hospital F) in Barcelona. The protocol was approved by
all centers’ Research Ethics Committees.
Patients with prostate cancer were consecutively enrolled from

October 2010 to September 2011. Inclusion criteria were patients
with histologically proven and newly diagnosed prostate cancer
at any stage of the disease, who were being treated at any of the 7
participating hospitals, and who had provided their informed
consent.
2

We collected the following data: age; body mass index; World
Health Organization (WHO) histologic tumor grade (1–4)[7];
prostate-specific antigen (PSA) value at diagnosis; total Gleason
score[8]; clinical cancer stage (I–IV); tumor stage (T(Tumor size)
N (lymph Nodes ) M (Metastasis) Classification of Malignant
Tumors Staging System)[9]; intervention, that is surgery, RT,
hormone therapy (HT), or watchful waiting/active surveillance
(defined as no treatment other than diagnostic tests such as rectal
examination, prostatic ultrasound, biopsy, or PSA measure-
ment); Eastern Cooperative Oncology Group (ECOG) perfor-
mance status score; adverse events (AEs) based in the Common
Terminology Criteria for Adverse Events,[10] and mortality
during follow-up.
Using TNM tumor stages, PSA values, and Gleason scores, we

classified patients into the following D’Amico risk[11] groups: low
risk (PSA10 ng/mL, Gleason�6, and T1c-T2a); intermediate risk
(PSA 10–20 ng/mL, Gleason 7, and T2b); and high risk (PSA>20
ng/mL, Gleason ≥8, and T2c-T3a). We stratified the analysis by
age (<70years and ≥70years), initial treatment, D’Amico risk,
hospital, and ECOG score.
We established the cut-off age at 70years based on a national

male life expectancy of 80years,[12] and the fact that clinical
treatment guideline recommendations depend on whether the
patient’s life expectancy is more or less than 10years at the time
of diagnosis.[13]

For the descriptive analyses, we used relative frequencies for
categorical variables, and either mean and standard deviation or
median and interquartile range for continuous variables,
depending on the skewness of the data distribution.
The proportion of missing values for each variable is reported.

To study baseline patient characteristics associated with specific
treatment modalities, we used 3 independent multivariate logistic
regression models. Each model had a binary outcome measure
representing whether a patient received as first-line treatment the
modalities: surgery (model 1), RT (model 2), or hormonal
therapy (model 3). We performed a backward elimination
strategy to fit the most final parsimonious model containing the
clinical and demographic factors significantly associated to the
odds of receiving each one of the treatment alternatives. At each
iteration, we excluded a variable from the model when its P value
was greater than .05, excluding first the variable with higher P
value. The potential predictors included in the maximal model
were selected based on clinical plausibility, and included age,
body mass index, WHO histological tumor grade, TNM tumor
stage, total Gleason score, and PSA value at diagnosis. We report
the odds ratio and the corresponding 95% confidence interval.
We used the non-parametric Friedman test for repeated measures
to estimate ECOG within-patient change across follow-up
assessments (i.e., baseline, 6months, and 12months). This
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analysis was performed on the overall cohort and stratified by
received treatment modality (i.e., surgery, RT, and HT).
Datawere analyzed using SPSS statistical software version 20.0

(SPSS Inc., Chicago, IL) and Stata v12 software (StataCorp. 2011
Stata Statistical Software: Release 12. StataCorp LP, College
Station, TX).
3. Results

In total, we recruited 470 patients: 451 (96.0%) of them
completed the 12-month follow-up, 12 (2.6%) died, and 7
dropped out of the study (Fig. 1). The cause of death for 4 patients
was prostate cancer progression; 2 died from other cause
unrelated to cancer; and the cause was unknown for 1 patient.
Mean (standard deviation) age was 67.8 (7.6) years, and 277
(58.9%) patients were under 70years old (Table 1).
The most frequent WHO histological grades were 2 (n=195;

41.5%) and 3/4 (n=169; 36.0%). Most patients (62.5%) had
T1b-T2b tumors. Over half of the patients (55.1%) scored�6 on
6-month follow-up

Follow-Up and A
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Included (n=
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the Gleason scale, 26.8% scored 7, and 15.7% scored ≥8
(Table 1).
After diagnosis, 97 patients (20.6%) were allocated to

watchful waiting and 373 (79.4%) were treated as follows:
surgery (n=163; 34.7%); RT (n=149; 31.7%); andHT (n=142;
30.2%) (Table 1). Most patients treated with surgery were <70
years (83.4%) and had T1b-T2b tumor stage (66.3%). Among
the patients treated with RT, 45% were ≥70years, 67.1% had
T1b-T2b tumor stage, and 12.8% had a Gleason score ≥8.
Patients treated with HT were generally ≥70years (57.7%), had
higher Gleason scores (≥8; 30.3%); around half each had T1b-
T2b and T2c-T4 tumor stages (50.7% and 46.5%, respectively)
(Table 1).
Just under one fifth of patients (n=87; 18.5%) received a

combination of treatments, most frequently RT plus HT (n=72;
15.3%) (Table 2). During the follow-up period, 165 patients
(35.1%) underwent surgery, 164 (34.9%) received RT, and 193
(41.1%) received HT. By the end of this period, 27 patients
(5.7%) allocated to watchful waiting at baseline were reallocated
 (n=459)
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Table 1

Descriptive characteristics of patients by baseline treatment.

All patients
N=470
n (%)

Surgery
N=163
n (%)

Radiotherapy
N=149
n (%)

Hormone therapy
N=142
n (%)

Watchful waiting
N=97
n (%)

Age
<70 yrs 277 (58.9) 136 (83.4) 81 (54.4) 55 (38.7) 51 (52.6)
≥70 yrs 182 (38.7) 25 (15.3) 67 (45.0) 82 (57.7) 42 (43.3)
Missing data 11 (2.3) 2 (1.2) 1 (0.7) 5 (3.5) 4 (4.1)

BMI
<25 95 (20.2) 32 (19.8) 25 (16.7) 27 (19.0) 27 (27.8)
≥25–<30 232 (49.4) 89 (54.6) 69 (46.3) 65 (47.8) 43 (44.3)
≥30 125 (26.6) 36 (22.1) 49 (32.9) 46 (32.4) 23 (23.7)
Missing data 18 (3.8) 6 (3.7) 6 (4.0) 4 (2.8) 4 (4.1)

D’Amico risk
Low 169 (36.0) 66 (40.5) 61 (40.9) 26 (18.3) 33 (34.0)
Intermediate 114 (24.3) 53 (32.5) 32 (21.5) 27 (19.0) 23 (23.7)
High 186 (39.6) 44 (27.0) 55 (36.9) 88 (62.0) 41 (42.3)
Missing data 1 (0.1) 0 1 (0.7) 1 (0.7) 0

Histologic grade
1 23 (4.9) 7 (4.3) 7 (4.7) 4 (2.8) 7 (7.2)
2 195 (41.5) 87 (53.4) 61 (40.9) 46 (32.4) 31 (32.0)
3/4 169 (36.0) 45 (27.6) 49 (32.9) 75 (52.8) 41 (42.3)
Missing data 81 (17.7) 24 (14.7) 32 (21.5) 17 (11.9) 18 (18.6)

Tumor stage
Tx 1 (0.2) 0 0 1 (0.7) 0
T1a-c 193 (41.1) 70 (42.9) 64 (43.0) 38 (26.8) 41 (42.3)
T2a-c 188 (40.0) 73 (44.8) 54 (36.2) 55 (38.7) 41 (42.3)
T3a-b 74 (15.7) 16 (9.8) 28 (18.8) 41 (28.9) 12 (12.4)
T4 8 (1.7) 0 0 5 (3.5) 2 (2.1)
Missing data 6 (1.3) 4 (2.5) 3 (2.0) 2 (1.4) 1 (1.0)

Gleason grade
1 (�6) 261 (55.1) 103 (63.2) 88 (59.1) 54 (38.0) 50 (51.5)
2 (7=3+4) 98 (20.9) 42 (25,8) 30 (20.1) 24 (16.9) 21 (21.6)
3 (7=4+3) 28 (6.1) 9 (5.6) 9 (6.0) 15 (10.6) 4 (4.1)
4 (8) 42 (8.9) 3 (1.8) 14 (9.4) 24 (16.9) 12 (12.4)
5 (9, 10) 32 (6.8) 3 (1.8) 5 (3.4) 19 (13.4) 10 (10.3)
Missing data 9 (1.9) 3 (1.8) 3 (2.0) 6 (4.2) 0

PSA
Median (IQR) 7.6 (7.8) 6.5 (4.4) 7.8 (7.8) 13.0 (14.4) 6.7 (5.2)

Eighty-seven patients received a combination of treatments.
BMI = body mass index, IQR = interquartile range, PSA = prostate-specific antigen.
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to active surveillance, and 66 (14.1%) continued in watchful
waiting (Table 2).
While 75.3% of the patients had an ECOG score of 0 at

baseline (Fig. 2), this percentage was observed to fall over time,
Table 2

Treatment distribution at baseline per patient and during 12-month f

Treatment

Surgery
Radiotherapy
Hormone therapy
Chemotherapy
Other
Surgery + radiotherapy
Surgery + hormone therapy
Radiotherapy + hormone therapy
Watchful waiting
Active surveillance
Only baseline treatment

a Patients with new treatments during follow-up.

4

with 69.3% scoring 0 at 6months, and 65.1% scoring 0 at 12
months.
Among the patients <70years undergoing surgery, 41.2%,

30.9%, and 27.9% had low, intermediate, and high D’Amico
ollow-up (N=470 patients).

Baseline
n (%)

Follow-upa

n (%)

151 (32.1) 3 (0.6)
71 (15.1) 15 (3.2)
66 (14.1) 49 (10.4)

0 3 (0.6)
2 (0.4) 6 (1.3)
7 (1.5) 0
5 (1.1) 0
71 (15.1) 2 (0.4)
97 (20.6) 66 (14.1)

0 27 (5.7)
– 299 (63.7)



Note: Friedman test with all three measurement time-points (baseline, 6 months, 12 months). The 
differences were significant for all patients (p<0.001) and surgery patients (p=0.03), but not significant for 
patients receiving radiotherapy (p=0.585) or hormone therapy (p=0.099).

Figure 2. Eastern Cooperative Oncology Group (ECOG) scores by study time-points and treatments.
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risk, respectively (P= .027); and among those receiving HT,
18.2%, 20.2%, and 61.8% had low, intermediate, and high risk,
respectively (P< .001). In this age group there was no difference
in the odds of patients receiving RT (P= .098) or being assigned
to watchful waiting (0.748) (Table 3). Among the patients ≥70
years undergoing surgery, 32.0%, 44.0%, and 24.0% had low,
intermediate, and high D’Amico risk, respectively (P= .044);
among those receiving RT, 36.4%, 28.8%, and 34.8% had low,
intermediate, and high risk, respectively (P= .030); and among
those receiving HT, 17.3%, 18.5%, and 64.2% had low,
intermediate, and high risk, respectively (P< .001). In this age
group, there was no difference in the odds of patients being
assigned to watchful waiting (0.756) (Table 3).
At baseline, the first-line treatments for patients with prostate

cancer were surgery for hospitals C (51.4%), F (63.6%), and G
Table 3

D’Amico risk stratified by age and treatment at baseline.

<70 yrs
N=277

D’Amico risk Low
N=115
n (%)

Intermediate
N=68
n (%)

High
N=94
n (%)

Surgery 56 (41.2) 42 (30.9) 38 (27.9)
Radiotherapy 36 (44.4) 13 (16.1) 32 (39.5)
Hormone therapy 10 (18.2) 11 (20.2) 34 (61.8)
Watchful waiting 23 (46.0) 12 (24.0) 15 (30.0)

Patients could receive more than 1 treatment. Percentages are calculated for rows. Data for 11 cases

5

(50.7%); RT for hospitals A (22.9%) and B (38.5%); and HT for
hospitals D (42.3%) and E (50.0%). HT was the most prescribed
treatment in the 12-month follow-up, although its use ranged
from 5.5% in hospital B to 50% in hospital E.
The multivariate logistic regression analysis (Table 4) revealed

that patients <70years, with low tumor histologic grades,
Gleason scores <7, and low PSA levels were more likely to
undergo surgery as first-line treatment for prostate cancer.
Patients with a histologic tumor grade 4 and higher ECOG scores
weremore likely to be treatedwith RT. Lastly, patients≥70years,
with tumor grades 3 or 4, Gleason scores ≥8, ECOG scores ≥1,
and higher PSA levels were most likely to be treated with HT.
A total of 230 AEs were reported, with 48.9% of patients

experiencing at least one (Table 5). By intervention, the most
frequent AEs were urinary incontinence (50.3%) and impotence
≥70 yrs
N=182

P Low
N=49
n (%)

Intermediate
N=46
n (%)

High
N=86
n (%)

P

.027 8 (32.0) 11 (44.0) 6 (24.0) .044

.098 24 (36.4) 19 (28.8) 23 (34.8) .030
<.001 14 (17.3) 15 (18.5) 52 (64.2) <.001
.748 10 (23.3) 11 (25.6) 22 (51.2) .756

were missing for D’Amico risk.

http://www.md-journal.com


Table 4

Multivariate logistic regression: baseline patient characteristics associated with treatment modalities.

Surgery Radiotherapy Hormone therapy
OR (CI 95%) P OR (CI 95%) P OR (CI 95%) P

Age (yrs)
<70 1 (Reference) 1 (Reference)
≥70 0.22 (0.13–0.38) <.001 2.17 (1.27–3.72) .005

Histologic grade
�2 1 (Reference) 1 (Reference)
3 1.08 (0.49–2.35) .851 0.84 (0.53–1.32) .450
4 0.21 (0.09–0.51) .001 1.90 (1.03–3.50) .040

Gleason score
�6 1 (Reference) 1 (Reference)
7 1.08 (0.49–2.35) .842 1.02 (0.57–1.83) .938
≥8 0.08 (0.01–0.43) .003 4.24 (1.86–9.73) .001

Log (PSA) 0.53 (0.36–0.77) .001 3.17 (2.07–4.84) <.001
ECOG score
0 1 (Reference) 1 (Reference)
1 1.41 (0.85–2.32) .178 1.94 (1.06–3.56) .033
≥2 3.05 (0.99–9.37) .052 10.98 (1.91–63.1) .007

CI = confidence interval, ECOG = Eastern Cooperative Oncology Group, OR = odds ratio, PSA = prostate-specific antigen.
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(45.4%) for surgery; impotence (12.8%) and cystitis (12.8%) for
RT; and hot flushes (26.1%), impotence (15.5), and reduced
libido (14.8%) for HT. During the 12-month follow-up, 12
(2.6%) patients died.
4. Discussion

This prospective cohort study describes healthcare practices at 7
Spanish hospitals for newly diagnosed prostate cancer patients,
focusing on primary therapy and patient-relevant clinical
outcomes observed within the first 12months since diagnosis.
Themajority of the 470 included patients were under 70years old
and 81% had localized prostate cancer. Primarily, surgery or RT
were the initial treatment modalities for 1 in 3 patients, as per
guideline recommendations.[3] HT was also administered in one
third of patients as palliative treatment. During the 12-month
follow-up, HT was the most frequent treatment and RT plus HT
was the most frequent treatment combination.
One fifth of patients was assigned to watchful waiting after

diagnosis, a similar rate to that reported by Hoffman et al[13] in a
Table 5

Adverse events by treatment through the 12-month follow-up period

Surgery
N=163
n (%)

Radioth
N=
n (

Urinary incontinence 82 (50.3) Impotence
Impotence 74 (45.4) Cystitis
Urethral stricture 5 (3.1) Intestinal alteration
Fecal incontinence 2 (1.2) Urinary incontinence
Other 10 (6.1) Proctitis

Enteritis
Others

≥1 adverse effect 113 (69.3)

6

6-month follow-up study. Our watchful waiting percentage
decreased to 14% at 12-month follow-up, as the remaining 5.7%
were moved to active surveillance. In contrast, Hoffman et al[13]

described that more patients were in active surveillance at
18-month follow-up, while fewer than 2% remained in watchful
waiting.
In our study a high proportion of patients with T1b-T2b tumor

stage underwent surgery and received either RT or HT. A lower-
than-expected proportion of patients with T2c-T4 tumor stage
received RT or HT.
In agreement with guideline recommendations,[3] surgery was

more frequent in younger patients (<70years) with low or
intermediate cancer risk (D’Amico classification), whereas HT
was more frequent in high-risk cases and older patients (≥70
years). However, RT administration was only influenced
significantly by the risk classification in older patients and those
with higher histological grade.
According to a recently published clinical trial, there is no

single best treatment option for localized prostate cancer, as
overall survival is similar for patients undergoing radical
.

erapy
149
%)

Hormone therapy
N=142
n (%)

19 (12.8) Hot flushes 37 (26.1)
19 (12.8) Impotence 22 (15.5)
10 (6.7) Reduced libido 21 (14.8)
8 (5.4) Diarrhea 6 (4.2)
8 (5.4) Rash 5 (3.5)
5 (3.4) Gynecomastia 4 (2.8)
21 (14.1) Diarrhea 3 (2.1)

Acne 2 (1.4)
Breast tenderness 2 (1.4)
Pruritus 2 (1.4)
Osteoporosis 1 (0.7)
Other 12 (8.5)

61 (40.9) 56 (39.4)
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prostatectomy, RT, or active surveillance.[14] However, we found
that certain factors influenced decision-making regarding differ-
ent therapeutic options: patients who underwent surgery were
younger and had better prognostic factors (lower histologic
tumor grades, Gleason scores, and PSA levels); patients treated
with RT had higher histological tumor grades and poorer ECOG
scores; and lastly, patients who received palliative HT were older
and had poorer prognostic factors (more advanced tumors,
higher Gleason scores, higher PSA levels, and higher ECOG
scores).
Other cohort studies have been published recently, but their

results are not completely comparable to our study. These studies
included prevalent and incident patients,[4,5] and our study only
focused on incident prostate cancer patients. One international
multicenter cohort study focused on patients receiving RT.[4]

Twenty-seven percent of included patients underwent a prosta-
tectomy before RT, whereas in our study the proportion was only
1.5%. The proportion of patients receiving RT and HT also
differed between studies—69% and 15%, respectively. Another
international multicenter cohort study included advanced
prostate cancer, whereas our study mainly included localized
prostate cancer.[5]

While the Spanish National Health System is a public system
providing universal coverage and free-of-charge treatments to
patients, we found important differences in therapeutic choices
between the 7 participating hospitals, with some preferring
surgery, whereas others preferred RT or HT. This variability was
probably related to patient characteristics and differing hospital
criteria regarding treatments.
At baseline, 3 quarters of patients had a good performance

status that worsened over the follow-up period. Only a small
proportion of patients (2.6%) died during the first year, mainly
due to cancer-related reasons. The most common AEs match
those reported in previous studies,[14,15] such as urinary
incontinence and impotence for surgery, impotence[4] and cystitis
for RT, and hot flushes for HT.
Regarding limitations, our study may be affected by potential

information bias, given that our data were prospectively obtained
from hospital records and participants. However, we consider
this limitation of little actual relevance.
A main strength of our study is that our patient sample is

probably representative of the annual incident cases of patients
diagnosed with prostate cancer in Spain, since they were recruited
in 7 hospitals located in 5 different regions. In addition, the
prospective nature of the study guarantees greater data
consistency and accuracy, and so overcomes the typical
shortcoming of retrospective data collection affecting similar
studies carried out elsewhere. The relatively small number of
patients lost to follow-up (4.2%) reinforces the validity of our
results. A longer follow-up will undoubtedly be useful in further
assessing the impact of diagnosis and therapy on prostate cancer
patients.
5. Conclusion

Surgery and RT were the most common curative options used on
initial diagnosis of prostate cancer.Watchful waiting was applied
to 1 in 5 patients after diagnosis. Palliative HT was the most
prescribed follow-up treatment. Surgery was more frequently
indicated in younger patients with better prognostic factors. HT
was more frequent in older patients, with more advanced tumor
stages and higher Gleason scores. Around half of the patients
7

experienced an AE related to the treatment. Performance status
decreased steadily in the first year after diagnosis. The treatments
administered by the participating hospitals varied widely.
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