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A New Prognostic Tool for Patients Undergoing Radiotherapy
plus Upfront Transurethral Resection for Bladder Cancer
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Abstract. Aim: To create a tool to estimate overall survival
(OS) of patients with non-metastatic bladder cancer. Patients
and Methods: Eight parameters were retrospectively
evaluated for OS in 42 patients undergoing radiotherapy and
upfront transurethral resection for bladder cancer. The
prognostic tool included those parameters that were
significant on both univariate and multivariate analyses. The
tool was based on the 3-year OS rate divided by 10. Patient
scores were calculated by adding the points for each
significant parameter. Results: On univariate analysis, 3-
year OS was associated with gender (p=0.017), pack years
(p=0.009) and Karnofsky performance score (KPS)
(p<0.001). On Cox regression, pack years (p=0.007) and
KPS (p<0.001) remained significant and were incorporated
into the tool. Three prognostic groups were designated with
6, 10-11 and 15 points with 3-year OS-rates of 0%, 34% and
83%, respectively (p<0.001). Conclusion: A tool was
developed to estimate the OS of patients with bladder cancer
to improve individualization of treatment.

Bladder-sparing treatment including radiotherapy plus
transurethral resection has become more popular recently,
particularly for elderly patients and those with significant
comorbidities (1, 2). Radical cystectomy, which is still
considered the standard approach in many institutions, is
associated with a considerable risk of significant
complications including perioperative death (3-5).
Although multimodality treatment including transurethral
resection of tumour followed by radiotherapy ideally
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supplemented with simultaneous chemotherapy is less
invasive than radical cystectomy, it is still a challenging
treatment regimen and may not be tolerated by many patients
with bladder cancer (1). To avoid over- or undertreatment of
patients, the treatment regimen should be optimally tailored
to each patient’s situation. Such an individualized approach
should consider several aspects, including the patient’s
survival prognosis. However, estimation of the remaining
lifespan is often difficult for the treating physician and would
be facilitated with a simple prognostic tool that can be easily
used during clinical routine and provides the physician the
ability to predict a patient’s survival time.

This study was conducted to create just such a predictive
tool, created for patients with bladder cancer who cannot or
do not wish to undergo radical cystectomy and prefer a
bladder-preserving approach including radiotherapy and
upfront transurethral resection of the bladder tumour.

Patients and Methods

Eight clinical parameters were retrospectively evaluated for
potential correlation with overall survival (OS) in 42 patients
undergoing transurethral resection of the bladder plus subsequent
radiotherapy for primary treatment of non-metastatic bladder
cancer (Table I). All patients had received an equivalent dose in 2
Gy-fractions of >55 Gy. The radiation regimen was 59.4 Gy in 33
fractions of 1.8 Gy in 37 patients, 57.8 Gy in 32 fractions of 1.8
Gy in two patients, 56 Gy in 28 fractions of 2.0 Gy in one, 60 Gy
in 30 fractions of 2.0 Gy in one and 63 Gy in 35 fractions of 1.8
Gy in one, respectively. Thirty-two patients (76%) received
chemotherapy during the radiotherapy course. The chemotherapy
included cisplatin alone in 15, paclitaxel alone in 11,
cisplatin/paclitaxel in three, carboplatin alone in two and
vinflunine alone in one.

Those clinical parameter that were found to be significantly
associated (p<0.05) with OS on both univariate (Kaplan—Meier
estimates plus log-rank test) and multivariate analyses (Cox
regression model) were included in the prognostic tool. The tool
was designed to predict an individual patient’s OS-probability at 3
years following radiotherapy. It was based on the 3-year OS-rates
of those clinical parameters which were significantly associated
with OS on univariate and multivariate analyses of this study,
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Table 1. Distribution of clinical parameters investigated in this study.

Number of Proportion
patients (%)

Gender

Female 18 43

Male 24 57
Age at radiotherapy

<77 Years 26 62

>77 Years 16 38
T-Stage

T1-2 18 43

T>2a 15 36

T3-4 9 21
N-Stage

NO 37 88

NI1-2 5 12
Grading

G2 7 17

G3 35 83
Pack years

<40 35 83

=40 7 17
Simultaneous chemotherapy

No 10 24

Yes 32 76
Karnofsky performance score

<70 8 19

>70 34 81

divided by 10. The scores for individual patients were calculated by
adding the points obtained for each of the significant parameters.

Results

On univariate analysis, better 3-year OS was significantly
associated with female gender (p=0.017), <40 pack years
(p=0.009) and a Karnofsky performance score (KPS) of
>70 (p<0.001) (Table II). In the Cox regression model, the
number of pack years [risk ratio (RR)=6.85; 95%
confidence interval (CI)=1.72-28.36; p=0.007] and KPS
(RR=12.88; 95%-CI1=3.22-58.82; p<0.001) remained
significant, whereas gender (RR=1.54; 95%-CI=0.43-6.31;
p=0.52) did not.

The prognostic tool included pack years and KPS, the
parameters that were significant in both univariate and
multivariate analyses. Considering the 3-year OS-rates, the
points ascribed were 7 for <40 pack years, 3 for 240 pack
years, 8 for KPS >70 and 3 for KPS <70, respectively. Thus,
total scores ranged between 6 and 15. Three prognostic
groups were designated, with 6, 10-11 and 15 points, with 3-
year OS rates of 0%, 34% and 83%, respectively, and
median OS duration of 2, 36 and 76 months, respectively
(p<0.001, Figure 1).
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Table II. Univariate analyses of overall survival (OS) including the 3-
year OS rate.

OS at p-Value
3 years (%)

Gender

Female 76

Male 60 0.017
Age at radiotherapy

<77 Years 58

>77 Years 79 0.10
T-Stage

T1-2 61

T>2a 72

T3-4 74 0.98
N-Stage

NO 64

N1-2 100 0.58
Grading

G2 54

G3 70 0.95
Pack years

<40 74

=40 29 0.009
Simultaneous chemotherapy

No 55

Yes 71 0.52
Karnofsky performance score

<70 30

>70 75 <0.001

Significant p-values are shown in bold.

Discussion

Considerable efforts have been made to improve the
prognoses of patients with bladder cancer (6-10). Many of
these patients are not able to withstand radical cystectomy,
which is associated with severe complications in almost
one-third of patients (3-5). The alternative approach
including transurethral resection of the tumour and local
radiotherapy =~ with or  without radio-sensitising
chemotherapy is also aggressive and may result in serious
adverse events, mainly of the bladder and the rectum. When
selecting a bladder-preserving treatment approach, one
should always consider the patient's particular situation,
including their survival prognosis. Patients with a short
remaining lifespan may not benefit from an aggressive
approach with a high radiation dose and concurrent
chemotherapy; a shorter radiation program without
chemotherapy may be more appropriate. On the other hand,
for patients with a more favourable survival prognosis,
local and locoregional control of the disease is more
important. In these patients, a more aggressive approach
including higher radiation doses and chemotherapy appears
justified in order to improve the outcome.
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Figure 1. Comparison of the three groups defined using the prognostic
tool based on pack years and Karnofsky performance score (Kaplan—
Meier curves). The p-value (univariate analysis) was obtained from the
log-rank test.

These considerations make it clear that it is important to
know a patient’s survival prognosis in order to choose the
best treatment regimen for each patient. A prognostic tool
designed specifically to estimate the survival of this
particular patient group is needed. Such tools have been
developed for patients with bladder cancer in other
situations, such as locally recurrent and metastatic disease
(11, 12). However, a tool for definitive bladder-preserving
treatment has been lacking. To close this gap, the present
study was performed.

In this study, a prognostic tool for estimation of survival
of patients undergoing organ-preserving treatment for
bladder cancer was created. It included those clinical
parameters that proved to be significant on both univariate
and multivariate analyses, namely pack years and KPS.
Based on these two parameters, three prognostic groups were
designed with significantly different 3-year OS rates and
median OS times. For the 6-point group, the 3-year OS rate
was 0%, and the median OS duration only 2 months. These
patients should be treated with a very short course of
radiotherapy without concurrent chemotherapy and may even
be considered for best supportive care alone. Patients of the
10-11 point group had a relatively poor 3-year OS rate of
34%. Their treatment regimen should be chosen on an
individual basis considering the patient's preference
weighing improved local control versus an increased risk of
serious adverse events. The radiotherapy dose may be lower
than 59.4 Gy in 33 fractions and concurrent chemotherapy
may be omitted, depending on the patient's choice. For the
15-point group, the 3-year OS rate was 83%, and the median
OS duration 76 months. These patients would likely benefit
from a more aggressive approach including a radiation dose

of 59.4 Gy in 33 fractions supplemented with concurrent
chemotherapy, since these patients live long enough to be at
risk of developing a local or locoregional recurrence, which
cannot be effectively treated with a second course of
radiotherapy or radio-chemotherapy.

When following these recommendations, physicians
should be aware that the predictive tool was generated from
retrospective data and bears the risk of including hidden
selection biases. However, since patients with bladder cancer
undergoing organ-preserving treatment are uncommon,
prospective trials with a sufficient statistical power cannot
be expected in the near future. Moreover, the findings of the
present study that a lower number of pack years and a better
KPS are significantly associated with longer OS agree with
data regarding other oncological situations reported in the
literature and, therefore, show consistency (11, 13-15). The
fact that a lower number of pack years results in better
treatment outcomes was demonstrated for other tumours
including head-and-neck cancer (13, 14). A positive
association with greater KPS and improved OS was
previously found in patients with locally recurrent or
metastatic bladder cancer (11, 15).

In conclusion, a prognostic tool was developed to be able
to estimate the survival of patients with bladder cancer
undergoing a bladder-preserving approach
including radiotherapy with upfront transurethral resection

treatment

of the tumour. This new prognostic tool can improve the
individualization of the treatment for this particular group of
patients with bladder cancer.
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