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Background: Geriatric oncology guidelines state that fit older men with prostate cancer should receive curative treatment. In a
population-based study, we investigated associations between age and non-receipt of curative treatment in men with localised
prostate cancer, and the effect of clinical variables on this in different age groups.

Methods: Clinically localised prostate cancers (T1–T2N0M0) diagnosed from 2002 to 2008 among men aged X40 years, with
hospital in-patient episode(s) within 1 year post-diagnosis, were included (n¼ 5456). Clinical and socio-demographic variables
were obtained from cancer registrations. Comorbidity was determined from hospital episode data. Logistic regression was used to
investigate associations between age and non-receipt of treatment, adjusting for confounders; the outcome was non-receipt of
curative treatment (radical prostatectomy or radiotherapy).

Results: The percentage who did not receive curative treatment was 9.2%, 14.3%, 48.2% and 91.7% for men aged 40–59, 60–69,
70–79 and 80þ years, respectively. After adjusting for clinical and socio-demographic factors, age remained the main determinant
of treatment non-receipt. Men aged 70–79 had a significant five-fold increased risk of not having curative treatment compared
with men aged 60–69 (odds ratio (OR)¼ 5.5; 95% confidence interval 4.7, 6.5). In age-stratified analyses, clinical factors had
a higher weight for men aged 60–69 than in other age strata. Over time, non-receipt of curative treatment increased among men
aged 40–59 and decreased among men aged 70–79.

Conclusion: Age remains the dominant factor in determining non-receipt of curative treatment. There have been some changes in
clinical practice over time, but whether these will impact on prostate cancer mortality remains to be established.

The treatment of localised prostate cancer remains controversial.
Radical prostatectomy and radiotherapy are the only treatment
modalities considered to be curative. Evidence from clinical trials
and population-based studies suggests that both of these
treatments can result in improved disease-free and patient survival,
with the magnitude of the benefit depending on the risk category
of the tumour (Bill-Axelson et al, 2008; Ladjevardi et al, 2010;
Schymura et al, 2010; Abdollah et al, 2011; Wilt et al, 2012;
Abdollah et al, 2012a, 2012b; Aizer et al, 2013).

In developed countries, 53% of all prostate cancers are
diagnosed in men aged 70 and older, in Ireland these figures were
estimated to be 36% in 2008, and this age category contains 83% of

estimated prostate cancer deaths (Ferlay et al, 2010). Before
making treatment decisions for older patients, oncologists,
radiation therapists and surgeons are advised to comprehensively
evaluate patient fitness and functional status (Droz et al, 2010b).
Geriatric oncology guidelines strongly recommend that treatment
decisions in prostate cancer should be based on the patient’s
‘physiological age’ (Droz et al, 2010b) and not their chronological
age. The same guidelines state that fit older men should have the
same treatment options as their younger counterparts (Droz et al,
2010a). Based on these, it is expected that a subset of fit older men
diagnosed with prostate cancer can have a survival benefit if
undergoing curative treatment. Despite this, some studies – mainly
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from North America and/or clinical series from large specialised
centres – suggest that advanced age remains a major determinant
of treatment non-receipt. As few population-based studies have
evaluated the relationship between age and prostate cancer
treatment in European populations (Houterman et al, 2006;
Fairley et al, 2009; Jegu et al, 2010), we conducted a population-
based study investigating associations between age and non-receipt
of curative treatment in men with localised prostate cancer, and the
effect of patient and tumour characteristics on treatment non-
receipt in different age groups.

MATERIALS AND METHODS

The study setting was in Ireland, which was estimated to have
the highest prostate cancer incidence rate in Europe in 2008
(Ferlay et al, 2010). Extensive use of PSA testing in primary care
and a high rate of prostate biopsy among men with raised PSA
levels (Carsin et al, 2010), results in the majority of cancers being
localised at diagnosis (National Cancer Registry Ireland, 2010)

Data sources. Tumour, socio-demographic and treatment details
for men aged 40 and older diagnosed with clinically localised
prostate cancer (cT1-2N0M0) during 2002–2008 were obtained from
the National Cancer Registry, which records all newly diagnosed
cancers in the Irish population (National Cancer Registry Ireland,
2012). The Hospital In-Patient Enquiry Scheme (HIPE) (ESRI, 2012)
collects administrative data on in-patient and day case discharge
episodes from all public hospitals in Ireland. All episodes from the
date of cancer diagnosis were linked to the prostate cases using
probabilistic-matching methods. An algorithm (Quan et al, 2005)
containing the ICD-10-AM codes corresponding to Charlson et al
(1987) comorbid conditions, was used to assign a comorbidity score
to each case. This was derived from the primary and up to 19
secondary diagnostic conditions recorded on all episodes in the year
after the prostate cancer diagnosis.

Study data set. The analysis data set included those prostate
cancer cases with a HIPE record within 1 year after diagnosis.
Curative treatment was defined as radical prostatectomy (with or
without other therapies) or radiotherapy (including brachytherapy;
with or without adjuvant androgen deprivation therapy).

Potential explanatory variables were coded as follows: clinical T
(cT1, cT2); Gleason score (2–7, 8–10 and unknown); comorbidity
(Charlson score 0, 1 and 2þ); age at diagnosis (40–59, 60–69,
70–79 and 80þ); marital status (married and other: divorced,
widowed, other and unknown); smoking status at diagnosis (current
and other: ex-smokers and unknown smoking status); deprivation
level of area of residence (based on the address at diagnosis; from
least deprived (1) to most deprived (5)) (Kelly and Teljeur, 2007);
area of residence at diagnosis (Dublin Mid-Leinster, Dublin North-
East, South and West); and year of diagnosis (continuous).

Statistical analysis. The outcome was non-receipt of curative
treatment. Logistic regression was used to estimate the odds ratio
(OR) for each age-group and to explore the extent to which the
effect of age was changed by the inclusion of other variables in the
model. Therefore, the risk estimates reported for age are from:
(i) univariate analyses; (ii) analyses adjusted for tumour-related
factors; (iii) analyses adjusted for tumour and patient-related
clinical factors; (iv) multivariate analyses (adjusted for tumour-
and patient-related clinical factors and socio-demographic factors).
The selection of variables in the multivariate model was by
stepwise backward elimination; variables which were significant on
likelihood ratio tests (Po0.05) were retained. Interactions between
age and other variables were investigated; significant interactions
were kept in the final model. This model was used to estimate the
predicted probabilities (Williams, 2012) of not undergoing curative

treatment for each category of Gleason score, cT and Charlson
index within each age group. Finally, model goodness-of-fit
was assessed by the Hosmer–Lemeshow test (Hosmer et al,
1997). Age-stratified analyses were conducted to identify factors
significantly associated with non-receipt of curative treatment in
men in different age groups. The same approach to model fitting as
described above was used.

RESULTS

Of 9716 men diagnosed with clinically localised prostate cancer in
Ireland during 2002–2008, 5456 (56.2%) had a HIPE record within
a year of diagnosis and were included in the analysis.

Baseline characteristics. Baseline characteristics by age group are
shown in Table 1. Mean age at diagnosis was 66.3 years; 35% of
cases were diagnosed among men aged 70 and over. The
percentage of cases aged 70 and over decreased over time. High-
risk disease (Gleason 8–10) was more common in older men, but
there was no difference in the distribution of tumour size by age
group. The percentage of cases with comorbidities increased with
age. Older men were less likely to be married or to be smokers.

Table 2 shows the distribution of curative treatment, by
modality (radical prostatectomy or radiotherapy), for each age
group. Overall, 28% of patients did not have curative treatment.
This percentage increased with age. Among those undergoing
treatment, radical prostatectomy was essentially confined to men
under 70. Use of radiotherapy increased with age, peaking in the
65–69 age group, then declined among older men.

Age and non-receipt of curative treatment. Table 3 shows the
association between age and non-receipt of curative treatment,
progressively adjusted for confounders. Overall, the ORs for age
changed little between the univariate and adjusted models. In the
final multivariate analysis, men aged 70–79 were five times more
likely not to have curative treatment than the reference group
(60–69). Men aged 80 or older were 50 times more likely than
those aged 60–69 not to be treated curatively.

Predicted probability of non-receipt of curative treatment.
Figure 1A–C show the predicted probabilities, from the multivariate
model, of not receiving curative treatment, for different categories of
Gleason score, clinical T and comorbidity, by age. In all age groups,
cases with Gleason scores 2–7 had a slightly lower probability of not
being treated than other cases. Similarly, in all age groups, cases with
cT1 tumours were more likely not to be treated than cT2 tumours, the
difference being more pronounced among those 70–79 years old. The
effect of comorbidity differed between age groups; the biggest
difference between cases with and without comorbidities was observed
within the 40–59 age group, while the smallest was among patients
aged 80 and older.

Age-stratified analyses. Table 4 shows, by age group, associations
between clinical factors and non-receipt of curative treatment from
models adjusted for significant patient-related variables. Within
three of the four age strata (60–69, 70–79 and 80þ), older patients
were significantly more likely not to undergo curative treatment
compared with younger patients. In the youngest stratum (40–59
years), the risk of non-treatment significantly increased over time.
In contrast, in men aged 70–79, the risk of not being treated
decreased significantly over time. Gleason score did not predict
treatment non-receipt for men aged 40–59 and 70–79. Among men
aged 60–69, those with aggressive disease, or unknown Gleason
score, were more likely not to undergo curative treatment than
those with Gleason score 2–7. Among men aged 60–69 and 70–79,
those with cT1 tumours were significantly more likely not to
undergo treatment than men with cT2 tumours. For the youngest
men, having one comorbid condition did not affect the likelihood
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of not receiving treatment, but those with Charlson comorbidity
score of 2 or more were significantly more likely not to be treated
than those with no comorbid conditions. A dose–response
relationship between comorbidity and likelihood of not being
treated curatively was observed among men aged 60–69 and 70–79.

DISCUSSION

Main findings. In this population-based analysis, age at diagnosis
was the major predictor of non-receipt of curative treatment in

Table 1. Baseline characteristics of the study population at diagnosis, by age group (% by column, unless otherwise indicated)

40–59 Years 60–69 Years 70–79 Years 80þ Years Total

Totala 1204 (22.1) 2350 (43.1) 1528 (28.0) 374 (6.9) 5456 (100.0)

Year of incidence

2002 96 (8.0) 173 (7.4) 154 (10.1) 58 (15.5) 481 (8.8)
2003 102 (8.5) 227 (9.7) 174 (11.4) 43 (11.5) 546 (10.0)
2004 174 (14.5) 420 (17.9) 243 (15.9) 60 (16.0) 897 (16.4)
2005 151 (12.5) 345 (14.7) 245 (16.0) 44 (11.8) 785 (14.4)
2006 216 (17.9) 378 (16.1) 199 (13.0) 65 (17.4) 858 (15.7)
2007 238 (19.8) 365 (15.5) 241 (15.8) 48 (12.8) 892 (16.4)
2008 227 (18.9) 442 (18.8) 272 (17.8) 56 (15.0) 997 (18.3)

Tumour-related clinical variables

Gleason score

Gleason 2–7 1007 (83.6) 1865 (79.4) 1103 (72.2) 189 (50.5) 4164 (76.3)
Gleason 8–10 132 (11.0) 317 (13.5) 267 (17.5) 90 (24.1) 806 (14.8)
Unknown 65 (5.4) 168 (7.2) 158 (10.3) 95 (25.4) 486 (8.9)

Clinical tumour stage

cT1N0M0 444 (36.9) 868 (36.9) 561 (36.7) 130 (34.8) 2003 (36.7)
ct2N0M0 760 (63.1) 1482 (63.1) 967 (63.3) 244 (65.2) 3453 (63.3)

Patient-related clinical variables

Charlson index

0 1127 (93.6) 2131 (90.7) 1260 (82.5) 263 (70.3) 4781 (87.6)
1 60 (5.0) 142 (6.0) 159 (10.4) 55 (14.7) 416 (7.6)
2þ 17 (1.4) 77 (3.3) 109 (7.1) 56 (15.0) 259 (4.8)

Socio-demographic variables

Deprivation level

Least deprived 270 (22.4) 443 (18.9) 261 (17.1) 61 (16.3) 1035 (19.0)
2 145 (12.0) 300 (12.8) 194 (12.7) 52 (13.9) 691 (12.7)
3 166 (13.8) 305 (13.0) 190 (12.4) 56 (15.0) 717 (13.1)
4 201 (16.7) 398 (16.9) 279 (18.3) 60 (16.0) 938 (17.2)
Most deprived 311 (25.8) 676 (28.8) 444 (29.1) 99 (26.5) 1530 (28.0)
Unknown 111 (9.2) 228 (9.7) 160 (10.5) 46 (12.3) 545 (10.0)

Marital status

Married 920 (76.4) 1780 (75.7) 1057 (69.2) 195 (52.1) 3952 (72.4)
Other 284 (23.6) 570 (24.3) 471 (30.8) 179 (47.9) 1504 (27.6)

Smoking status

Other 1011 (84.0) 1967 (83.7) 1308 (85.6) 323 (86.4) 4609 (84.5)
Current smoker 193 (16.0) 383 (16.3) 220 (14.4) 51 (13.6) 847 (15.5)

HSE area of residence

Dublin and mid-Leinster 343 (28.5) 633 (26.9) 379 (24.8) 95 (25.4) 1450 (26.6)
Dublin and North-East 205 (17.0) 394 (16.8) 195 (12.8) 43 (11.5) 837 (15.3)
South 349 (29.0) 680 (28.9) 486 (31.8) 128 (34.2) 1643 (30.1)
West 303 (25.2) 632 (26.9) 460 (30.1) 107 (28.6) 1502 (27.5)
Unknown 4 (0.3) 11 (0.5) 8 (0.5) 1 (0.3) 24 (0.4)

Abbreviation: HSE¼Health Service Executive.
a% by row.
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men with clinically localised prostate cancer; this effect was little
attenuated by adjustment for clinical and socio-demographic
characteristics. Men aged 70 and older did not receive curative
treatment significantly more frequently than their younger
counterparts, and age influenced treatment non-receipt more than
Gleason score, clinical tumour stage or comorbid conditions. The
stratified analyses showed that the factors associated with
treatment non-receipt differed by age. The influence of clinical
factors was greater for men aged 60–69 than for other age groups
and those diagnosed with high-risk disease had less curative
treatment than those diagnosed with low-risk disease. Treatment
non-receipt decreased over time among men aged 70–79.

All prostate cancer treatment decisions involve weighing
benefits and costs, taking into account several factors such as
disease severity and life expectancy. Our results show that decisions
are being made based on chronological age more than on other
relevant clinical factors, with younger men being more system-
atically treated and many older men not having curative treatment.

Curative treatment of prostate cancer in older men: current
evidence. Older men are more likely to be diagnosed with more
aggressive disease and also more likely to die from prostate cancer

than younger men (Bechis et al, 2011). The optimal treatment of
localised prostate cancer remains controversial; it is not clear
whether radical prostatectomy or radiotherapy is superior, and
active surveillance seems a suitable management strategy for some
older patients; however, few studies present results stratified by age.
A randomised trial of radical prostatectomy compared with
watchful waiting, conducted in a non-PSA-screening setting,
showed no reduction in recurrence and prostate cancer mortality
in the prostatectomy group for men 65 and over (Bill-Axelson et al,
2008). Recent evidence, mostly observational, suggests that, men
with high-grade localised prostate cancer can expect a survival
benefit from radical prostatectomy (Ladjevardi et al, 2010; Vickers
et al, 2012; Wilt et al, 2012; Xia et al, 2012). A population-based
study of men aged 65 and over found that those having radical
prostatectomy had only half the risk of prostate cancer-specific
mortality of those managed by observation (Abdollah et al, 2011),
but these results may have been influenced by uncontrolled
differences between the treatment groups. Radiotherapy is firmly
established as a more effective treatment for high-risk localised
prostate cancer than observation (Heidenreich et al, 2011). Few
randomised clinical trials have compared outcomes between
radical prostatectomy and radiotherapy. One trial suggested that,
for low/intermediate-risk tumours, radiotherapy and radical
prostatectomy offer similar biochemical disease-free survival, but
that radiotherapy is more effective than surgery for those with
high-risk disease (Aizer et al, 2009) findings corroborated by
a population-based study (DeGroot et al, 2012). Two other
population-based studies have suggested that patients with high-
risk disease and without comorbidity benefit more from surgery
than radiotherapy (Ladjevardi et al, 2010; Abdollah et al, 2012a).

For a subset of older men diagnosed with indolent/low-risk
prostate cancer, there is evidence that curative treatment does not
offer a survival benefit compared with watchful waiting or active
surveillance. The SPCG-4 and PIVOT trials suggest that radical
prostatectomy does not offer a survival benefit over observation
(Vickers et al, 2012; Wilt et al, 2012). Population-based studies
have found that curative treatment (Ladjevardi et al, 2010) or
radiotherapy (Abdollah et al, 2012b) seem to offer little or no
benefit compared with observation.

In summary, current evidence suggests that for high-risk
localised disease curative treatment provides better outcomes than
observation, but it is not clear if radical prostatectomy offers a
survival benefit over radiotherapy, but all patients with localised
high-risk prostate cancer who could potentially benefit from
curative treatment should be considered for it, including fit older
men having 410 years of life expectancy. In some older men with
low-risk disease, curative treatment can be omitted, avoiding side

Table 2. Distribution of receipt of curative treatment, by treatment
modality and 5-year age group: numbers and percentages

Curative treatment

Yes

No
Radical

prostatectomy Radiotherapy Total

Total 1527 (28.0) 1177 (21.6) 2752 (50.4) 5456 (100.0)

Age group (years)

40–54 36 (8.0) 265 (59.2) 147 (32.8) 448 (100.0)
55–59 75 (9.9) 344 (45.5) 337 (44.6) 756 (100.0)
60–64 122 (11.4) 353 (33.0) 594 (55.6) 1069 (100.0)
65–69 215 (16.8) 197 (15.4) 869 (67.8) 1281 (100.0)
70–74 343 (36.0) 17 (1.8) 594 (62.3) 954 (100.0)
75–79 393 (68.5) 1 (0.2) 180 (31.4) 574 (100.0)
80–84 233 (88.6) 0 (0.0) 30 (11.4) 263 (100.0)
85þ 110 (99.1) 0 (0.0) 1 (0.9) 111 (100.0)

Radical prostatectomy includes the following ICD-9 codes: 60.3, 60.4, 60.5 and 60.62.
Radiotherapy includes external beam (n¼ 2688) and brachytherapy (n¼ 64).

Table3. Main effects analysis: odds ratios (OR) and 95% confidence interval (95% CI) for not undergoing curative treatment in men with prostate cancer
diagnosed from 2002 to 2008, by age group

Curative treatment

Yes No Univariate
Gleason and tumour

size adjusted
Gleason, clinical stage
and Charlson adjusted Multivariate adjusteda

Age group (years) % % OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

40–59 90.8 9.2 0.61 (0.48, 0.76) 0.61 (0.49, 0.77) 0.63 (0.50, 0.79) 0.63 (0.50, 0.79)

60–69 85.7 14.3 1.00 1.00 1.00 1.00

70–79 51.8 48.2 5.55 (4.76, 6.47) 5.54 (4.75, 6.46) 5.31 (4.54, 6.20) 5.51 (4.70, 6.47)

80þ 8.3 91.7 66.09 (44.96, 97.15) 64.49 (43.73, 95.12) 59.14 (40.03, 87.39) 57.57 (38.82, 85.39)

aORs adjusted for year of incidence, tumour-related clinical variables (Gleason score, clinical stage), patient-related clinical variables (Charlson index) and socio-demographic variables (marital
status, smoking status, and HSE area of residence).

Age and non-receipt of localised prostate cancer treatment BRITISH JOURNAL OF CANCER

www.bjcancer.com | DOI:10.1038/bjc.2013.268 275

http://www.bjcancer.com


effects that affect quality of life (Wilt et al, 2008) without obtaining
a survival benefit.

However, in our study no clinical pattern of treatment decision
making was identified in our analysis and age was the strongest
factor predicting treatment receipt, suggesting that clinical
decisions are being driven by age and not by clinical characteristics.
Age was clearly the main factor affecting treatment receipt, with
older men significantly less likely to be treated curatively.
Older men more often have comorbidity, and this may make
curative treatment inappropriate. Radical prostatectomy was rare
in men over 70 years and radiotherapy receipt decreased steadily
after 75 years of age. However, comorbidity had a limited impact
on treatment receipt and the effect of age, per se, remained
very strong after adjustment for comorbidity. Tumour aggressive-
ness (Gleason score) did not affect treatment receipt for those
aged 70–79.

Life expectancy is increasing in developed countries and older
men constitute a heterogeneous group regarding comorbidities,
physiological ageing, fitness, nutritional and functional status. As
stated by geriatric oncology guidelines, treatment decisions must be
individualised and a balance between benefit and risk needs to be
established before managing older patients. Geriatric oncology
guidelines recommend that older men with prostate cancer should
be managed according to their general health status rather than
chronological age (Droz et al, 2010b) Moreover, these point out
that fit senior men are suitable for the same forms of standard
cancer treatment as their younger counterparts, including surgery
(Droz et al, 2010b). Specifically, it has been suggested that life
expectancy should be taken in account when determining the
potential benefit of treatment, with a life expectancy of at least

10 years as a cutoff (Heidenreich et al, 2011) Life expectancy for
men in Ireland is among the highest in Europe – 13 years at 70 and
10 years at 75 – suggesting that curative treatment has the potential
to benefit many fit senior men (Central Statistics Office, 2009).

Radical prostatectomy and radiotherapy have side effects and if
the treatment is not found to offer a survival benefit then it should
not be offered to patients. All treatments involve weighing costs,
and benefits for the patient and prostate cancer treatments are
frequently associated with significant side effects (Wilt et al, 2008;
Gomella et al, 2009), although the side effects of radiotherapy,
at least, do not appear to increase with age (Jani et al, 2005).

Similar studies in other settings have also found that age was
related to non-receipt of curative treatment (both radiotherapy and
radical prostatectomy) for localised disease (Houterman et al, 2006;
Jegu et al, 2010; Schymura et al, 2010). A large UK population-
based study of men without metastatic disease found that 88% of
those aged 75 and older did not have curative treatment (Fairley
et al, 2009). In a small population-based study from the
Netherlands (n¼ 505), 88% of patients aged 70 and older did
not undergo curative treatment (Houterman et al, 2006). However,
US studies show higher frequencies of curative treatment among
men aged 75 and older; 41% in one study (Schymura et al, 2010)
and between 46% (high-risk) and 59% (low/intermediate risk) in
another, with little effect of comorbidity (Roberts et al, 2011).
One study, from the US using data from Veteran Affairs Medical
Centres, reported overtreatment of men with low-risk disease and
significant comorbidity (Daskivich et al, 2011).

Further research would be valuable to better understand the
reasons for clinicians’ treatment recommendations and decisions
in older men with localised prostate cancer.
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Figure 1. Predicted probability of not undergoing prostate cancer curative treatment by (A) Gleason score, (B) clinical tumour stage and
(C) Charlson index; all by age group. .
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Our study suggests that not only are older men probably
undertreated with curative therapies but they are often offered
ADT possibly in the belief that this is a low-risk alternative. In our
population, 51% of those aged 70 and older who did not have curative
treatment had ADT (data not shown). However, ADT has been
associated with a range of side effects, including increased risks of
cardiovascular and thrombotic disease and of fractures, and a range of
other physiological and psychological side effects, which can impact
on quality of life (Fitzpatrick, 2008; Wilt et al, 2008; Gomella et al,
2009; Van Hemelrijck et al, 2012), without offering a survival benefit
(Lu-Yao et al, 2008). These side effects are more pronounced among
older patients and can increase mortality (Mohile et al, 2009).

Strengths and limitations. Although the study data set was
restricted to men with a hospital episode in the year after diagnosis,
the baseline characteristics of prostate cancers with and without a
hospital episode were similarly distributed. The frequency of non-
treatment was higher among men whose registrations were not
linked to hospital episode data (38% vs 28% in the study
population), suggesting that our analysis underestimated the
overall level of non-treatment. We had no information on
treatments offered to, but declined by, patients, but the observed
association with age is so strong that it is unlikely that it would be
much attenuated by the inclusion of these episodes in the model.
PSA values at diagnosis were unavailable, thus the risk stratifica-
tion was determined by Gleason score alone. Finally, we did not
have access to factors such as fitness for treatment, functional,
dependence or nutritional status, which may be important

determinants of treatment (Droz et al, 2010a). Nevertheless, there
seemed to be a very definite change in treatment allocation at age
70, unlikely to be entirely accounted by these factors.

The main study strengths are its population basis and the
inclusion of comorbidity, a major determinant of clinical decisions,
as an explanatory variable. Few population-based cancer registries
have access to comprehensive information on comorbidity
(or, indeed, treatment) and this study adds to the evidence base
on prostate cancer treatment in routine clinical practice in Europe.

CONCLUSIONS

Although geriatric oncology guidelines advise clinicians to take
treatment decisions based on the overall health of the patient, this
analysis suggests that chronological age remains the strongest
predictor of curative treatment in men with localised prostate
cancer. However, there is some evidence of change in treatment
levels over time, suggesting evolution in clinical practice. Whether
this will impact on prostate cancer-specific mortality rates remains
to be established.
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Table 4. Age-stratified analysis: odds ratios (OR) and 95% confidence interval (95% CI) for not undergoing curative treatment among men with prostate
cancer diagnosis from 2002 to 2008, by significant clinical (shown in the table) and socio-demographic factors (footnotes)

40–59
a

60–69
b

70–79
c

80þ d

Curative
treatment

Curative
treatment

Curative
treatment

Curative
treatment

Yes No Yes No Yes No Yes No

% % OR (95% CI) % % OR (95% CI) % % OR (95% CI) % % OR (95% CI)

Age

Younger 92.0 8.0 NS 88.6 11.4 1.00 64.1 36.0 1.00 11.4 88.6 1.00
Older 90.1 9.9 NS 83.2 16.8 1.55 (1.21, 1.98) 31.5 68.5 4.17 (3.29, 5.29) 99.1 0.9 12.34 (1.65, 92.58)

Year of diagnosis NA NA 1.14 (1.01, 1.27) NA NA NS NA NA 0.85 (0.80, 0.90) NA NA NS

Gleason score

Gleason 2–7 91.1 8.9 NS 86.5 13.5 1.00 52.6 47.4 NS 6.3 93.7 1.00
Gleason 8–10 88.6 11.4 NS 81.4 18.6 1.44 (1.05, 1.99) 49.8 50.2 NS 15.6 84.4 0.34 (0.15, 0.79)
Unknown 90.8 9.2 NS 83.9 16.1 1.46 (0.93, 2.32) 50.0 50.0 NS 5.3 94.7 1.03 (0.35, 3.06)

Clinical tumour stage

cT1N0M0 90.3 9.7 NS 83.9 16.1 1.39 (1.09, 1.78) 43.7 56.3 2.12 (1.67, 2.69) 9.2 90.8 NS
cT2N0M0 91.1 9.0 NS 86.7 13.3 1.00 56.6 43.4 1.00 7.8 92.2 NS

Charlson index

0 90.8 9.2 1.00 86.8 13.2 1.00 56.8 43.2 1.00 8.8 91.3 NS
1 96.7 3.3 0.39 (0.09, 1.62) 78.2 21.8 1.62 (1.05, 2.49) 28.3 71.7 3.19 (2.15, 4.75) 5.5 94.6 NS
2þ 70.6 29.4 4.33 (1.46, 12.82) 68.8 31.2 2.50 (1.49, 4.20) 28.4 71.6 3.23 (2.02, 5.16) 8.9 91.1 NS

Abbreviations: NA¼not applicable; NS¼ not significant. Year of diagnosis: fitted as a continuous variable.
aAge group, 40–59: ORs adjusted for variables shown in the tableþHSE area of residence; younger: 40–54; older: 55–59.
bAge group, 60–69: ORs adjusted for variables shown in the tableþmarital status, smoking status and HSE area of residence; younger: 60–64; older: 65–69.
cAge group, 70–79: ORs adjusted for variables shown in the tableþmarital status, smoking status and HSE area of residence; younger: 70–74; older: 75–79.
dAge group, 80þ : ORs adjusted for variables shown in the table; younger: 80–84; older: 85.
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cancer registrations, and conducting the data linkage, and the ESRI
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