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Introduction

In 2012, it was estimated that 430,000 cases of bladder can-
cer (BC) occurred worldwide [1] with high incidence and
mortality in Europe. BC remains a heavy burden for patients
and costly for the society in general, especially because of
the tendency for recurrence. BC has thus become a major
public health concern, a great challenge for health econom-
ics with a particularly important impact in the elderly popula-
tion since the median age at diagnosis lies early in the
eighth decade [2]. Moreover, BC-specific mortality is higher
in older people [3,4]. Consequently, many questions rose
concerning appropriate management practices in this popu-
lation especially regarding aggressive protocols proposed for
the treatment of BC [5].

The aim of the study was to assess, in a general popula-
tion setting, the impact of age on management practices for
BC cases with the highest risk of recurrence or local or dis-
tant progression. The risk-benefit balance of current treat-
ments in terms of prognosis among the oldest subjects will
be discussed.

Material and methods
Population

BCs were identified from a population-based general cancer
registry located in Northern France (800,000 inhabitants). In
this geographic area, healthcare services are provided by
general, public, private, teaching hospitals, radiotherapy cen-
ters and a cancer care center. The registry meets the eligibil-
ity criteria to be included in the CI5 monograph series [6].
Tumors are coded according to international guidelines
[7]. Incident bladder tumors from benign to at least T1 [8]
are recorded. BCs incident in 2011 and 2012 were consid-
ered, except for ourachal tumors. Non-muscle-invasive blad-
der cancers were classified according to potential risk for
progression or/and recurrence following criteria adapted

from the European Organization for Research and Treatment
of Cancer risk tables [9,10]. High-risk NMIBCs (HR-NMIBCs)
and at least (pathological/clinical) T2 BCs- muscle-invasive
BCs (MIBCs)- were studied.

Data collection

Clinical parameters were retrieved from medical files.

Information on management practices within one year of
diagnosis was collected. Assessment during a multidisciplin-
ary team (MDT) meeting in urologic oncology is a mandatory
step in oncologic practice in France. Date of first assessment
and decision made were collected. Cystectomy, intravesical
instillation, concomitant chemo-radiotherapy, radiotherapy,
and chemotherapy were considered as specific treatments.
Time to assessment, and time to specific treatment, was the
time elapsed between the date of diagnosis (diagnostic
transurethral resection of the bladder (TURB) or surgical sam-
pling or clinical diagnosis for cases without pathological ana-
lysis) and the date of the first MDT assessment, and the date
of first treatment, respectively.

Age was considered as a qualitative variable (<64, 65-74,
>75years old). HR-NMIBCs were classified according to the
pathological stage of the tumor at the end of the diagnostic
step. MIBCs were classified according to their extent at diag-
nostic imaging as: NOMO, N+ MO, M+, or NxMx [8]. The
Charlson Comorbidity Index (CCl) was calculated from rele-
vant comorbidities [11].

Follow-up was retrieved through December 31th, 2015.
Specific mortality referring to deaths due to urinary cancer
or related to its treatment was coded according to informa-
tion available in medical files.

Statistical analyses

All analyses were performed separately for HR-NMIBCs

and MIBCs.
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Among cases assessed in MDT, we compared time to
assessment between age groups using the Kruskall-
Wallis test.

We assessed the association between receiving a specific
treatment and age by using Fine and Gray models with
treatment delivery as the event of interest and death as a
competing event since death could have precluded treat-
ment, especially for the oldest patients. For HR-NMIBC, pro-
gression to invasive tumor was also a competing event. The
association was adjusted for disease stage (restricted to non-
metastatic vs metastatic for MIBC) and CCl. Subjects who
were not treated and alive —and who did not progress to
MIBC for HR-NMIBC- at one year of follow-up were censored.
We derived from Fine and Gray models sub Hazard Ratio as
effect size [12].

Among subjects who received the commonest specific
treatment, we compared the time to treatment between age
groups using a Kruskall-Wallis test.

Finally, we assessed BC-specific mortality among subjects
aged at least 65 years at diagnosis using competing risk ana-
lysis, with other cause of death as a competing event. We
performed a multivariable Fine and Gray model including
age groups, CCl, stage at diagnosis, and treatment analyzed
as a time-depending variable. Patients alive on December
31th, 2015 were censored.

Statistical testing was done at the two-tailed o level of
0.05. Data were analyzed using the SAS software package,
release 9.4 (SAS Institute, Cary, NC).

Results

Population is described in Supplementary Table 1. Out of
538 incident BCs in 2011-2012, 98 (18.2%) were HR-NMIBCs
and 147 (27.3%) were MIBCs. The median age at diagnosis of
HR-NMIBC and MIBC was 74.0 and 73.6years respectively.
One out of ten subjects with HR-NMIBC and one out of five
with MIBC was a woman. The CCl score of subjects aged at
least 65 at diagnosis of HR-NMIBC was higher than that of
younger subjects.

HR-NMIBC

Among 98 HR-NMIBCs, 72 were assessed in MDT meetings
(Table 1). Rate of cases assessed appeared quiet similar
across age groups. Among cases assessed, time to assess-
ment did not differ according to age group (p =.3).

Six subjects were lost to follow-up before management
and were not included in the analyses dealing with treat-
ment and mortality. Among the other 92, only age was
related to receiving a specific treatment. With reference to
subjects younger than 65, those aged at least 75 were less
likely to receive specific treatment (sub hazard ratio (SHR)
0.25 95% confidence interval (Cl) 0.14-0.45). Further dividing
the oldest age group by two (75-80 and at least 81 years
old) lead to obtain this same SHR in these two groups
(Table 2).

Figure 1 details type of treatment delivered according to
age. The commonest treatment was intravesical instillations.
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Table 1. Time to Multidisciplinary team (MDT) meeting in oncologic urology
assessment and time to the commonest treatment according to age, for high
risk non-muscle invasive bladder cancer and muscle invasive bladder cancer.

Age <64 65-74 >75 p Value
High risk non-muscle invasive bladder cancer
N=28 N=24 N=46
MDT: cases assessed n=19 n=20 n=33
Time to assessment (days) Median 18 21 17 p=23
First-Third quartile 11-26 15-32 12-30
Instillation n=22 n=16 n=18
Time to treatment (days) Median 54 45 79 p<.0l
First-Third quartile 43-111 42-52 56-109
Muscle invasive bladder cancer
N=32 N=145 N=70
MDT : cases assessed n=30 n=43 n==63
Time to assessment (days) Median 17 18 21 p=.5
First-Third quartile 10-25 13-32 11-38
Cystectomy first n=20 n=27 n=18
Time to treatment (days) Median 49 42 48 p=24

First-Third quartile 35-63 35-63 41-84

Time to first instillation differed significantly according to
age: it was the longest for the oldest age group but shorter
for those aged 65-74 (Table 1).

During the follow-up, 17 of the 65 subjects aged at least
65 at diagnosis of HR-NMIBC died from BC. BC-specific mor-
tality rate was 26.6% (95% Cl 15.7-37.4). Specific mortality
was only significantly related to comorbidities that increased
the risk of death (SHR 1.56 95% Cl| 1.01-2.42).

MIBC

Almost all MIBCs were assessed in MDT meetings (Table 1).
Among cases assessed, time to assessment did not differ
according to age group (p=.5).

Nine subjects were lost to follow-up before management
and were not included in the following analyses. For the
other 138, with reference to subjects younger than 65, once
more, those aged at least 75 were less likely to receive MIBC
treatment (SHR 0.33 95% Cl 0.17-0.62). By dividing the oldest
group by two, SHR was 0.48 95% Cl 0.25-0.92 for people
aged 75-80 and 0.16 95% Cl 0.06-0.42 for those aged at
least 81.

Figure 1 details type of treatment according to age. The
commonest treatment was surgery. Median time to surgery
first did not differ according to age group (p=.4) (Table 1).

During the follow-up, 67 of the 107 subjects aged at least
65 at diagnosis of MIBC died from BC: BC-specific mortality
rate was 62.6% (95% Cl 53.5-71.8). In analyses restricted to
those whose stage at diagnosis was known, specific mortality
was significantly related to receiving a treatment (SHR: 0.44
95% Cl 0.21-0.95), which had a positive effect on survival,
despite the deleterious effect of the disease stage (SHR: 5.62
95% Cl 2.60-12.05).

Discussion

This general population-based study provided the opportun-
ity to analyze recent care practices for patients with a follow-
up long enough to assess mortality. It pointed out the long-
standing issue of appropriate management practices for eld-
erly patients with BC. In 2011-2012, in northern France, few
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Table 2. Adjusted sub hazard ratio (SHR) for receiving a specific treatment, results of the competing risk models.

High risk non muscle invasive bladder cancer

Muscle invasive bladder cancer®

Parameter SHR 95% CI° SHR 95% CI°
Age <64 1 Reference 1 Reference
65-74 0.96 0.51-1.79 0.67 0.37-1.21
>75 0.25 0.14-0.45 0.33 0.17-0.62
Charlson Comorbidity Index 1 point increase 0.92 0.78-1.09 0.86 0.73-1.00
pT stage at diagnosis a 1 Reference -
is 1.19 0.54-2.66 -
1 1.53 0.79-2.94 -
M Stage at diagnosis Mo - 1 Reference
M1 - 0.24 0.12-0.51

“Results of the model with subjects without missing information (N =97, same results as those obtained when keeping subjects whose stage at diagnosis was

missing or unknown (stage studied in 4 classes)).
bConfidence Interval.
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Figure 1. Type of treatment delivered according to age-group. Top: High risk
non-muscle invasive bladder cancer; Bottom: Muscle invasive bladder cancer.

elderly people received specific guidelines-recommended
treatment. Age seemed to influence management practices.
Nonetheless, among the older subjects with MIBC, specific
mortality appeared lower for those who received spe-
cific treatment.

MDT outcomes appeared unrelated to age. Nonetheless,
improving assessment rate for HR-NMIBCs may lead to
enhance their treatment.

Few people aged at least 75 were treated, whether for
HR-NMIBC or for MIBC. Differences in study populations,
tumor and evolving practices hinder comparisons between
series. Nonetheless, older series from the 1990-2000s
reported a lack of BCG treatment for the oldest subjects
[13-15]; only in the Netherlands, 90% of high grade T1 sub-
jects received BCG-therapy [16]. The present report does not
support this management to improve. In 2011, in France, the
life expectancy of a 75-year-old subject was 13years [17].
This raises the relevance of achieving a specific treatment for
septuagenarians, knowing the adverse evolving potential of

HR-NMIBC. Although observations concerning the tolerance
of BCG instillations in older people have been discordant,
there is no evidence of lower tolerance among them suffi-
cient to explain its underuse [18]. With a well-conducted
BCG, risks of recurrence and heavier curative treatment in
elderly can be reduced. It remains that for some authors,
aging appears to be associated with worse outcomes encour-
aging BCG underutilization particularly for the oldest old
(>80) [19,20]. However, BCG remains the reference treatment
[21,22]. In addition, a prompter treatment might be benefi-
cial for some patients as the time to onset of instillations
appeared long for the oldest. A shortage of BCG that
occurred in Europe (since May 2012 in France) may affect
therapeutic practices.

In many studies, rate and types of treatment delivered for
MIBC varied with age [14,23], even recently [24,25]. Only one
study reported between 2004 and 2013 more than 40% of
the octo-/nonagenarians with local carcinoma receiving spe-
cific treatment [26]. Cystectomy is a complex surgical proced-
ure associated with high risk of complications [27] and for
older adults, 90-day mortality rates as high as 15% were
reported [28]. Concomitant chemoradiotherapy was some-
times suggested as an alternative treatment for older people
[29]. Finally, a positive outcome was time to cystectomy
which was in agreement with the guidelines for almost all,
including the elderly [10].

Oncogeriatric management must meet several challenges
to ensure the recommended specific therapeutic choices
[30,31]. Medical, social, functional, sensorial aspects must be
considered . Also, screening tools help to identify subjects
who may benefit from an oncogeriatric evaluation before
treatment [32]. Assessing the risk/benefit balance of treating
BC in elderly is a major issue. It is all the more important
considering the growing aging population in many countries.
Furthermore, BC practice guidelines do not consider age as a
limiting factor.

Finally, BC-related mortality among elderly subjects with
HR-NMIBC or MIBC appeared to be high. The Registry area is
known to have high BC incidence and mortality [33]. Indeed,
the region’s industrial past and the inhabitants’ lifestyle led
to a concentration of BC risk factors. Specific mortality for
those with HR-NMIBC did not appear to be associated with
treatment unlike in the SEER-Medicare [34,35], but the sam-
ple was small. By contrast, among those with MIBC, even if it
can not be ruled out that those who received a treatment



were fitter than those who did not, specific mortality
adjusted for comorbidities and stage was lower for those
who received a treatment even considering non-cura-
tive treatments.

This study provides a rare source of information concern-
ing current management practices for BC with no selection
for participant or treatment. Relevant data, including comor-
bid conditions, were retrieved from medical files. The major
weakness was the number of subjects, which limited the
scope of the analyses, especially sex-specific analyses. Also,
other issues such as performance status that may be import-
ant in the relationship studied were not addressed. In add-
ition, since no detailed oncogeriatric assessment was
available, whether or not abstaining from treating was the
best therapeutic option could not be determined.

Conclusion

Recently, in northern France, age seemed to limit the deliv-
ery of specific treatments for the most serious cases of BC as
recommended by practice guidelines. Nonetheless, among
the oldest suffering from MIBC, receiving a treatment
appeared to reduce BC-specific mortality. This finding high-
lights that, beyond chronological age, a comprehensive
oncogeriatric assessment at diagnosis is important to imple-
ment specific management practices that would better
match care guidelines. For patients with BC, further study of
detailed oncogeriatric assessments is needed to discriminate
well-adapted care practices from insufficient treatment.
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