
e u r o p e a n u r o l o g y 4 9 ( 2 0 0 6 ) 4 6 6 – 4 7 7
Bladder Cancer

Predicting Recurrence and Progression in Individual Patients
with Stage Ta T1 Bladder Cancer Using EORTC Risk Tables:
A Combined Analysis of 2596 Patients from Seven EORTC Trials

Richard J. Sylvester a,*, Adrian P.M. van der Meijden b, Willem Oosterlinck c,
J. Alfred Witjes d, Christian Bouffioux e, Louis Denis f,1, Donald W.W. Newling g,2,
Karlheinz Kurth h,3

aEORTC Data Center, Brussels, Belgium
bDepartment of Urology, Jeroen Bosch Hospital, ’s-Hertogenbosch, The Netherlands
cDepartment of Urology, University Hospital Ghent, Ghent, Belgium
dDepartment of Urology, Radboud University Medical Center, Nijmegen, The Netherlands
eDepartment of Urology, CHU Sart-Tilman, Liege, Belgium
fDepartment of Urology, Middelheim General Hospital, Antwerp, Belgium
gDepartment of Urology, Free University Medical Center, Amsterdam, The Netherlands
hDepartment of Urology, Academic Medical Center, Amsterdam, The Netherlands

avai lable at www.sc iencedi rect .com

journal homepage: www.europeanurology.com

Article info

Article history:
Accepted December 14, 2005
Published online ahead of
print on January 17, 2006

Keywords:
Superficial bladder cancer
Prognostic factors
Recurrence
Progression
Cystectomy
Prediction

Please visit
www.eu-acme.org to read
and answer the EU-ACME
questions on-line. The
EU-ACME credits will then
be attributed automatically.

Abstract

Objectives: To provide tables that allow urologists to easily calculate a
superficial bladder cancer patient’s short- and long-term risks of recur-
rence and progression after transurethral resection.
Methods: A combined analysis was carried out of individual patient data
from 2596 superficial bladder cancer patients included in seven Eur-
opean Organization for Research and Treatment of Cancer trials.
Results: A simple scoring system was derived based on six clinical and
pathological factors: number of tumors, tumor size, prior recurrence
rate, T category, carcinoma in situ, and grade. The probabilities of
recurrence and progression at one year ranged from 15% to 61% and
from less than 1% to 17%, respectively. At five years, the probabilities of
recurrence and progression ranged from 31% to 78% and from less than
1% to 45%.
Conclusions: With these probabilities, the urologist can discuss the dif-
ferent options with the patient to determine the most appropriate
treatment and frequency of follow-up.
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Table 1 – Trials included in prognostic factor analysis

EORTC
trial
number

Treatment after TUR Number patients
randomized

30781 Oral Pyridoxine, Placebo [14] 291

30782 Thiotepa, Doxorubicin,

Cisplatin [15]

356

30791 Epodyl, Doxorubicin,

Control [16]

443

30831 Mitomycin C [17] 517

30832 Doxorubicin [17] 448

30845 Mitomycin C, BCG

(no maintenance) [18]

361

30863 Epirubicin, Water [19] 512

Total 2928
1. Introduction

Prognostic factors in patients with superficial
bladder cancer have been the subject of numerous
publications for many years [1–11]. Depending on a
patient’s characteristics, after transurethral resec-
tion (TUR) the probability of recurrence at one year
ranges from about 15% to 70% [6]; the probability of
progression at five years ranges from about 7% to
40% [5].

The prognostic importance of various factors is
not always the same from one publication to
another [7]. This may be due to differences in the
choice of variables analyzed, their coding, and, in
multivariate analyses, the correlation between the
factors. Another important source of variability is
due to differences in the endpoint assessed: first
recurrence or progression.

Typically the goal has been to divide patients into
risk groups of good, intermediate, and poor prog-
nosis. After TUR and one immediate instillation of
chemotherapy, treatment can then be adapted
according to the patient’s prognosis, with good
prognosis patients receiving either no further
instillations or intravesical chemotherapy. In poor
prognosis patients the treatment of choice is BCG
with maintenance. The treatment of intermediate-
risk patients remains controversial [12].

The division of patients into risk groups is
problematic. In some cases the same risk group
classification has been applied to both recurrence
and progression, even though the relative impor-
tance of the prognostic factors for these two end-
points is different [7,8]. Thus, a risk group
classification may be appropriate for one endpoint
but not for another. In addition, the division of
patients into risk groups is arbitrary, since the
concept of what constitutes a good-risk patient or a
poor-risk patient may vary from one clinician to
another.

Nomograms have been proposed as a method
that avoids the arbitrary division of patients into
risk groups [13]. Based on a nomogram, one can
calculate the probability of a certain event; for
example, the probability of progressing within five
years. Alternatively, lookup tables provide the
probability of an event based on the prognostic
score.

Ideally, one would like to be able to calculate the
short- and long-term risks of recurrence and
progression based on available clinical and patho-
logical data. Molecular markers have sometimes
been used in individual patients to help predict their
prognosis, but none are used daily in current clinical
practice.
The aim of this paper is to provide simple tables
that will allow urologists to easily calculate a
superficial bladder cancer patient’s probability of
recurrence and progression at one and five years
after TUR based on a set of routinely assessed
clinical and pathological factors. This will then serve
as an aid in determining the most appropriate
adjuvant treatment after TUR and the frequency of
follow-up in an individual patient.

2. Methods

Over the past 30 years the European Organization for Research

and Treatment of Cancer (EORTC) has carried out a series of

randomized phase III studies that compared prophylactic

treatments after TUR in stage Ta, T1, and Tis bladder cancer

patients. Seven of these trials are included here [14–19]. Details

of these trials, which accrued patients between January 1979

and September 1989, are provided in Table 1.

Individual patient data were merged from these trials for

the following variables assessed at entry on study: intravesical

treatment, age, gender, prior treatment, prior recurrence rate,

number of tumors, tumor size, T category (local and review),

presence of concomitant carcinoma in situ (CIS), and grade

(local and review; 1973 WHO classification). As review

pathology was available for only half the patients, the review

assessment was used only if the local pathology was not

available. Overall, the difference in prognosis based on local

and review pathology was small [20].

The following endpoints were assessed:
1.
T
ime to first recurrence (disease-free interval): time from

randomization to the date of the first bladder recurrence.

Patients who were still alive and without recurrence were

censored at the date of the last available follow-up

cystoscopy. Deaths before recurrence were analyzed as a

competing risk.
2. T
ime to progression to muscle invasive disease: time from

randomization to the date of first increase to stage T2 or

higher disease in the bladder. Patients who were still alive

and without muscle invasion were censored at the date of
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Table 2 – Trial and patient characteristics

Number (%)

Study

30781 270 (10.4)

30782 313 (12.1)

30791 414 (15.9)

30831 451 (17.4)

30832 391 (15.1)

30845 327 (12.6)

30863 430 (16.6)

Intravesical treatment

No 561 (21.6)

Yes 2035 (78.4)

Age (years)

�60 859 (33.1)

61–70 890 (34.3)

71–80 690 (26.6)

>80 118 (4.5)

Unknown 39 (1.5)

Gender

Male 2044 (78.7)

Female 515 (19.8)

Unknown 37 (1.4)

Prior treatment

No 2358 (90.8)

Yes 187 (7.2)

Unknown 51 (2.0)

Prior recurrence rate

Primary 1405 (54.1)

Recurrent, �1 rec/yr 505 (19.5)

Recurrent, >1 rec/yr 645 (24.8)

Unknown 41 (1.6)

Number of tumors

1 1465 (56.4)

2–7 836 (32.2)

�8 255 (9.8)

Unknown 40 (1.5)
the last available follow-up cystoscopy. Deaths before

progression were analyzed as a competing risk.

The prognostic importance of recurrence at the first follow-

up cystoscopy at three months on the time to progression was

also evaluated. Extravesical recurrence was not analyzed si-

nce these data were not routinely collected.

Time to event distributions were estimated by means of

cumulative incidence functions to properly take into account

the patients who died (competing risk) before recurrence or

progression [21]. They were compared using the stratified

univariate and multivariate Cox proportional hazards regres-

sion model with stratification by study and the presence or

absence of intravesical treatment.

Based on the coefficients of the variables in the multi-

variate model, a weight (score) for each level of each variable

was obtained. The weights that corresponded to a given

patient’s characteristics were summed. Patients were then

divided into four groups according to their total score. For

each group, cumulative incidence estimates of the prob-

abilities of recurrence and progression at one year and five

years were calculated along with their 95% confidence

intervals.

To assess model accuracy (discrimination) at one and five

years, Harrell’s bias corrected concordance index c, 0 � c � 1,

was calculated. Models were refit 200 times with the bootstrap

resampling technique. The concordance index is the percen-

tage of patient pairs in which the predicted and observed

outcomes are in agreement; i.e., the probability that for two

patients chosen at random, the patient who had the event first

had a higher probability of having the event according to the

model. C = 0.50 represents agreement by chance; c = 1.0

represents perfect discrimination [22].

All statistical analyses were done in SAS version 9.1.3

and in R version 2.2 with the Design software package

version 2.0-12.
Tumor size

<1 cm 920 (35.4)

<3 cm 1167 (45.0)

�3 cm 464 (17.9)

Unknown 45 (1.7)

T category

Ta 1451 (55.9)

T1 1108 (42.7)

Unknown 37 (1.4)

Carcinoma in situ

No 2440 (94.0)

Yes 113 (4.4)

Unknown 43 (1.7)

Grade

G1 1121 (43.2)

G2 1139 (43.9)

G3 271 (10.4)

Unknown 65 (2.5)

T1 G3

No 2361 (90.9)

Yes, No CIS 172 (6.6)

Yes, with CIS 22 (0.8)

Unknown 41 (1.6)
3. Results

Two thousand, nine hundred twenty-eight patients
were randomized in the seven EORTC trials included
here. Excluding the ineligible patients, 2596 (89%)
eligible patients with stage Ta T1 bladder cancer,
with or without concomitant CIS, were included in
this analysis.

3.1. Patient characteristics

The main characteristics of the patients are given in
Table 2. Seventy-eight percent received intravesical
treatment, mainly chemotherapy. In one study,
patients were randomized to receive either che-
motherapy or six induction instillations of BCG. The
median age was 65 years and almost 80% were male.

Patients tended to have favorable characteristics:
54% were primary; however, among recurrent
patients, slightly more than half had a prior
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Table 2 (Continued )

Number (%)

Recurrence at 3 months

No 2070 (79.7)

Yes 313 (12.1)

Unknown 213 (8.2)

Recurrence

No 1356 (52.2)

Yes 1240 (47.8)

Progression

No 2317 (89.3)

Yes 279 (10.7)

Survival

Alive 1743 (67.1)

Dead 853 (32.9)

Cause of Death

Alive 1743 (67.1)

Malignant disease 262 (10.1)

Other 461 (17.8)

Missing 130 (5.0)

Total = 2596 patients.
recurrence rate of more than one per year. Fifty-six
percent had a single tumor, in 80% the maximum
tumor diameter was smaller than 3 cm, 56% were
Ta, 10% were grade 3, and 4% had concomitant CIS.

3.2. Selection of variables in the Cox multivariate models

Variables that represented the prior recurrence rate,
number of tumors, tumor size, T category, grade,
and CIS were included in the final multivariate
models for time to first recurrence and time to
progression. Prior treatment was not included
because only 7% of the patients were previously
treated. In addition, it was correlated with the prior
recurrence rate and the type of previous treatment
Table 3 – Univariate analysis of time to first recurrence and ti

Variable R

HR

Age: �65 years, >65 years 1.10

Gender: male, female 1.00

Prior treatment: no, yes 1.31

Tumor status: primary, recurrent 1.67

Prior recurrence rate: primary, recurrent

�1 rec/yr, recurrent >1 rec/yr

1.42

Number of tumors: single, multiple 1.96

Number of tumors: single, 2 to 7, 8 or more 1.71

Tumor size: <3 cm, �3 cm 1.34

T category: Ta, T1 1.37

Carcinoma in Situ: no, yes 1.40

Grade: G1, G2, G3 1.29

Grade G3: no, yes 1.42

T1G3: no, yes no CIS, yes CIS 1.48

Recurrence at 3 months: no, yes NA
could not be taken into account. Age and gender
were likewise not retained in the final models, as
they were not significant at the 5% level and their
inclusion did not improve either model’s discrimi-
nation or calibration.

3.3. Time to first recurrence

Based on a median follow-up of 3.9 years and a
maximum follow up of 14.8 years, 1240 of 2596
patients (47.8%) had at least one recurrence. The
median time to first recurrence was 2.7 years.

As indicated in Table 3, the following variables
were identified to be of prognostic importance in the
univariate analysis: prior treatment, prior recur-
rence and prior recurrence rate, number of tumors,
tumor size, T category, grade, and the presence of
CIS.

The variables included in the multivariate model
were coded as (Table 4): prior recurrence rate
(primary, �1 recurrence per year, >1 recurrence
per year), number of tumors (single, 2 to 7, �8),
tumor size (<3 cm, �3 cm), T category (Ta, T1), CIS
(no, yes) and grade (G1, G2, G3). For this model,
Harrell’s bias corrected concordance index c was
0.66 at both one and five years.

Based on the coefficients of these variables in the
multivariate model, a score for each patient was
calculated, from 0 (best prognosis) to 17 (worst
prognosis) as shown in Table 5. Patients were then
divided into four groups according to their score.
Fig. 1 presents the time to first recurrence for each
group.

Table 6 presents the probabilities of recurrence at
one year and five years and their 95% confidence
intervals according to the patient’s score. The
me to progression

ecurrence Progression

p value HR p value

0.089 1.36 0.012

0.986 0.92 0.580

0.013 1.19 0.442

<.0001 1.36 0.036

<.0001 1.19 0.027

<.0001 1.86 <.0001

<.0001 1.48 <.0001

<.0001 1.94 <.0001

<.0001 2.80 <.0001

0.008 4.19 <.0001

<.0001 2.40 <.0001

<.0001 3.88 <.0001

<.0001 4.00 <.0001

NA 3.11 <.0001
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Table 4 – Multivariate analysis of time to first recurrence and time to progression

Recurrence Progression

HR (95% CI) p value HR (95% CI) p value

Tumor status: primary, recurrent – – 1.48 (1.07, 2.03) 0.016

Prior recurrence rate: primary, recurrent �1 rec/yr, recurrent >1 rec/yr 1.35 (1.24, 1.46) <.0001 – –

Number of tumors: single, multiple – – 1.70 (1.29, 2.24) 0.0002

Number of tumors: single, 2 to 7, 8 or more 1.56 (1.42, 1.71) <.0001 – –

Tumor size: <3 cm, �3 cm 1.54 (1.32, 1.80) <.0001 1.89 (1.40, 2.55) <.0001

T Category: Ta, T1 1.21 (1.07, 1.37) 0.003 2.19 (1.67, 2.86) <.0001

Carcinoma in situ: no, yes 1.19 (.924, 1.52) 0.180 3.41 (2.32, 5.01) <.0001

Grade: G1, G2, G3 1.17 (1.07, 1.28) 0.001 – –

Grade G3: no, yes – – 2.67 (1.99, 3.59) <.0001
probability of recurrence for patients with a score of
zero (all good factors) is 15% at one year and 31% at
five years while for patients with a score of 10 or
higher, it is 61% at one year and 78% at five years.

As an example, Table 7 presents the calculation of
the score for a patient with three small (<3 cm in
diameter), recurrent (not more than one per year) Ta
G1 tumors without CIS. This patient has a 38%
chance of recurrence at one year and a 62% chance
of recurrence at five years.

3.4. Time to progression

Two hundred seventy-nine of 2596 patients (11%)
progressed to muscle invasive disease.
Table 5 – Weights used to calculate the recurrence and
progression scores

Factor Recurrence Progression

Number of tumors

Single 0 0

2 to 7 3 3

�8 6 3

Tumor size

<3 cm 0 0

�3 cm 3 3

Prior recurrence rate

Primary 0 0

�1 rec/yr 2 2

>1 rec/yr 4 2

T category

Ta 0 0

T1 1 4

CIS

No 0 0

Yes 1 6

Grade

G1 0 0

G2 1 0

G3 2 5

Total score 0–17 0–23
The following variables were identified to be of
prognostic importance in the univariate analysis
(Table 3): age, prior recurrence and prior recurrence
rate, number of tumors, tumor size, T category, the
presence of concomitant CIS, and grade.

The variables included in the multivariate model
were coded as (Table 4): tumor status (primary,
recurrent), number of tumors (single, multiple),
tumor size (<3 cm, �3 cm), T category (Ta, T1), CIS
(no, yes) and grade (G1/G2, G3). For this model,
Harrell’s bias corrected concordance index c was
0.74 at one year and 0.75 at five years.

A score was calculated for each patient, from 0
(best prognosis) to 23 (worst prognosis), as shown in
Table 5. Patients were then divided into four groups
according to their score. Fig. 2 presents the time to
progression for each group.

Table 6 gives the probabilities of progression at
one year and five years and their 95% confidence
intervals according to the patient’s score. The
probability of progression for patients with a score
of zero (all good factors) is 0.2% at one year and 0.8%
Fig. 1 – Time to first recurrence by recurrence score.

O = Observed number of recurrences, N = Number of

patients.
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Table 6 – Probability of recurrence and progression
according to total score

Recurrence
score

Prob recurrence
1 year (95% CI)

Prob recurrence
5 years (95% CI)

0 15% (10%, 19%) 31% (24%, 37%)

1–4 24% (21%, 26%) 46% (42%, 49%)

5–9 38% (35%, 41%) 62% (58%, 65%)

10–17 61% (55%, 67%) 78% (73%, 84%)

Progression
score

Prob progression
1 year (95% CI)

Prob progression
5 years (95% CI)

0 0.2% (0%, 0.7%) 0.8% (0%, 1.7%)

2–6 1.0% (.4%, 1.6%) 6% (5%, 8%)

7–13 5% (4%, 7%) 17% (14%, 20%)

14–23 17% (10%, 24%) 45% (35%, 55%)

Table 7 – Calculation of the total score (hypothetical
example) Patient with 3 small (less than 3 cm diameter),
recurrent (not more than 1 per year), Ta G1 tumors
without CIS

Factor Recurrence Score Progression Score

Number of tumors

Single 0 0

2 to 7 3 3 3 3

�8 6 3

Tumor size

<3 cm 0 0 0 0

�3 cm 3 3

Prior recurrence rate

Primary 0 0

�1 rec/yr 2 2 2 2

>1 rec/yr 4 2

T category

Ta 0 0 0 0

T1 1 4

CIS

No 0 0 0 0

Yes 1 6

Grade

G1 0 0 0 0

G2 1 0

G3 2 5

Total – 5 – 5

Recurrence
score

Prob recurrence
1 year (95% CI)

Prob recurrence
5 years (95% CI)

5 38% (35%, 41%) 62% (58%, 65%)

Progression
score

Prob progression
1 year (95% CI)

Prob progression
5 years (95% CI)

5 1% (.4%, 1.6%) 6% (5%, 8%)
at five years; for patients with a score of 14 or more, it
is 17% at one year and 45% at five years.

The patient in Table 7, who has small, recurrent,
Ta G1 tumors, has a 1% chance of progression at one
year and a 6% chance of progression at five years.

Fig. 3 presents the time to progression in T1 G3
patients according to their score. The prognosis of
patients with T1 G3 tumors is not homogeneous, but
worsens as their score increases; the probability of
progression ranges from 4% to 20% at one year and
from 20% to 48% at five years.

The most important prognostic factor in patients
with T1 G3 tumors is the presence of concomitant
CIS. Fig. 4 shows that in T1 G3 patients without CIS,
the probability of progression is 10% at one year and
29% at five years; in T1 G3 patients with CIS, the
corresponding figures are 29% and 74%, respectively.

The prognostic importance of recurrence at the
first follow-up cystoscopy on the time to progression
was also assessed. One hundred eighty-one of 2070
Fig. 2 – Time to progression by progression score.

O = Observed number of progressions, N = Number of

patients.
patients (8.7%) without a recurrence at three months
progressed compared to 80 of 313 patients (25.6%)
with a recurrence at three months. In a multivariate
model, its importance was similar to that of the two
most important prognostic factors for progression,
the presence of CIS and the presence of grade 3
tumors.
4. Discussion

The most important prognostic factors for recur-
rence are the number of tumors, their size, and the
prior recurrence rate. The most important prognos-
tic factors for progression are the T category, grade,
and the presence of CIS, factors that represent the
biological aggressiveness of the disease.

Previousstudies have identifiedthesesame factors
to be of prognostic importance for recurrence or
progression. However, there is currently no simple
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Fig. 3 – Time to progression in T1 G3 patients by

progression score. O = Observed number of progressions,

N = Number of patients.

Fig. 4 – Time to progression in T1 G3 patients by carcinoma

in situ. O = Observed number of progressions, N = Number

of patients.
scoring system based on universally assessed clinical
and pathological factors that allows urologists to
easily predict the risk of short- and long-term
recurrence and progression to muscle invasive
disease. The present study provides such a system.

The separation of recurrence and progression
enables us to discuss the implications of both
endpoints with the patient. For tumors with a high
risk of recurrence but a low risk of progression (i.e.,
multiple recurrent Ta G1 tumors), either intravesical
chemotherapy or BCG might be given. However, the
choice is somewhat subjective. How important is a
probability of recurrence of 35% at one year? What are
the risks of BCG side effects? The clinician can decide
between intravesical chemotherapy and intravesical
BCG for each patient based on the circumstances.

For other tumors that have a high risk of both
recurrence and progression (i.e., multiple recurrent
T1 G3 tumors), intravesical BCG with maintenance
might initially be tried. However, a high risk of
progression may also be an argument to convince a
patient that an early cystectomy should be per-
formed. But how high a probability is required? Is a
15% chance of progression at one year a sufficient
reason to perform a cystectomy? Although the 95%
confidence intervals for progression in the patients
with the highest progression scores are wider than
for the other prognostic groups, clearly these
patients do very poorly.

The poor prognosis of T1 G3 patients has been the
subject of a number of recent publications [23–30]
that discuss the appropriateness of intravesical
treatment as opposed to immediate cystectomy.
As suggested by some authors [11,23–26,31], Fig. 3
confirms that the prognosis of T1 G3 patients is not
uniform but that the risk of progression depends on
the patients’ other characteristics. In particular the
presence of concomitant CIS confers a particularly
poor prognosis, with one year and five years
progression probabilities of 29% and 74%, respec-
tively (Fig. 4). In such patients a cystectomy should
be seriously considered very early in their treatment
since progression in patients with a history of
superficial bladder cancer is associated with a very
poor prognosis [32].

This analysis has concentrated on the use of
clinical and pathological factors that are commonly
assessed and have been found to be of prognostic
importance in previous publications. However,
other factors may also be considered. In T1 patients,
the depth of lamina propria invasion; i.e., whether
the tumor is superficial to, into, or beyond the
muscularis mucosae (T1a, T1b, T1c), has been
related to the risk of progression to muscle invasive
disease [31,33]. The depth of lamina propria invasion
was not collected in the EORTC studies. In two
multivariate analyses of time to progression, blad-
der neck involvement [34] and involvement of the
trigone or the posterior wall [5] were associated with
a worse prognosis. Recently, lymphovascular inva-
sion [35] and micropapillary transitional cell carci-
noma [36] have both been shown to be associated
with a very poor prognosis; early cystectomy was
advocated in each case.

Molecular markers such as p53, Ki-67, NMP22, and
Cox-2 have some promise; however, they have not
been sufficiently validated to be used day to day at
this time [13,26,33,37–40].
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The tables in this paper provide a simple tool that
uses commonly assessed factors to determine a
patient’s risk of recurrence and progression. How-
ever, these trials date from the pre-BCG mainte-
nance era and approximately 20% of the patients
initially received no intravesical treatment [41].
Likewise, fewer than 10% of the patients received
an immediate instillation of chemotherapy after
TUR [42] and a second look TUR was not yet
practiced in high-risk patients [43]. This has several
consequences:

First, the characteristics and prognoses of patients
who nowadays recur at three months despite an
immediate postoperative instillation and a second
look TUR will probably not be the same as those
encountered in this study. Also, recurrence at three
months is not assessed at the same time as the
other factors but after the induction instillations. For
these reasons it was not included in the multivariate
model for progression.

Second, the recurrence and progression rates
reported here may be higher than those found in
current clinical practice, especially in high-risk
patients where maintenance BCG, which reduces
the percentage of patients who recur and progress
by about 15% and 4%, respectively, is now often
applied [44,45]. There are conflicting reports about
whether the prognostic importance of the factors
identified here would remain the same after treat-
ment with BCG [3,7,10,31,46–47].

Despite these limitations, these tables provide the
clinician and the patient with a good starting point
for discussing the pros and cons of the therapeutic
options. Clinicians are therefore encouraged to
apply these tables retrospectively to provide an
external validation of these results, and prospec-
tively to aid in the treatment decision process.

Electronic versions of these risk calculators and
tables for Windows 2000 and XP, Palm and Windows
handheld devices can be downloaded at http://
www.eortc.be/tools/bladdercalculator.
5. Conclusions

Based on the six clinical and pathological factors
presented in this paper, a superficial bladder cancer
patient’s short- and long-term probabilities of
recurrence and progression can easily be calculated
with a simple scoring system. Armed with these
probabilities, the clinician can discuss the options
with the patient to determine the most appropriate
treatment: one immediate instillation only, intra-
vesical chemotherapy, intravesical BCG with main-
tenance, or cystectomy. In this way the treatment
and the frequency of follow-up can be tailored to the
patient’s prognosis and wishes.
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Lobel B. Intravesical bacillus Calmette-Guerin treatment

improves patient survival in T1G3 bladder tumors. Eur

Urol 2002;41:635–42.

[30] Serretta V, Pavone C, Ingargiola GB, Daricello G, Allegro R,

Pavone-Macaluso M. TUR and adjuvant intravesical che-

motherapy in T1G3 bladder tumors: recurrence, progres-

sion and survival in 137 selected patients followed up to

20 years. Eur Urol 2004;45:730–6.

[31] Orsola A, Trias I, Raventos CX, Espanol I, Cecchini L, Bucar

S, et al. Initial high-grade T1 urothelial cell carcinoma:

Feasibility and prognostic significance of lamina propria

invasion microstaging (T1a/b/c) in BCG treated and BCG

non-treated patients. Eur Urol 2005;48:231–8.

[32] Schrier BP, Hollander MP, van Rhijn BWG, Kiemeney

LALM, Witjes JA. Prognosis of muscle-invasive bladder

cancer: difference between primary and progressive

tumors and implications for therapy. Eur Urol 2004;45:

292–6.

[33] Bernardini S, Billerey C, Martin M, Adessi GL, Wallerand H,

Bittard H. The predictive value of muscularis mucosae

invasion and p53 over expression on progression of stage

T1 bladder carcinoma. J Urol 2001;165:42–6.

[34] Fujii Y, Fukui I, Kihara K, Tsujii T, Ischizaka K, Kageyama

Y, et al. Significance of bladder neck involvement on

progression in superficial bladder cancer. Eur Urol

1998;33:464–8.

[35] Lee CT, Montie JE, Zhang YX, Dunn RL, Wood DP. Lym-

phovascular invasion is an independent predictor of sur-

vival in cT1 bladder cancer. J Urol 2005;173:246, abstract

911.

[36] Kamat AM, Gee JR, Dinney CPN, Grossman HB, Swanson

DA, Millikan RE, et al. The case for early cystectomy in non

muscle-invasive micropapillary transitional cell carci-

noma of the bladder. J Urol 2005;173:247, abstract 915.



e u r o p e a n u r o l o g y 4 9 ( 2 0 0 6 ) 4 6 6 – 4 7 7 475
[37] Kausch I, Bohle A. Molecular aspects of bladder cancer: III.

Prognostic markers of bladder cancer. Eur Urol 2002;41:

15–29.

[38] Schmitz-Drager BJ, Goebell PJ, Ebert T, Fradet Y. p53

immunohistochemistry as a prognostic marker in bladder

cancer. Playground for urology scientists? Eur Urol

2000;38:691–700.

[39] Kim SI, Kwon SM, Kim YS, Hong SJ. Association of

cyclooxygenase-2 expression with prognosis of stage T1

grade 3 bladder cancer. Urol 2002;60:816–21.

[40] Moore K, Blackburn F, Hovington H, Harel F, Larue H,

Lacombe L, et al. Expression of cyclooxygenase-2 is asso-

ciated with stage, grade and recurrence-free survival in

superficial bladder cancer. J Urol 2005;173:248, abstract 919.

[41] Pawinski A, Sylvester R, Kurth KH, Bouffioux C, van der

Meijden A, Parmar MKB, et al. A combined analysis of

European Organization for Research and Treatment of

Cancer and Medical Research Council randomized clinical

trials for the prophylactic treatment of stage TaT1 bladder

cancer. J Urol 1996;156:1934–41.

[42] Sylvester RJ, Oosterlinck W, van der Meijden APM. A

single immediate postoperative instillation of che-

motherapy decreases the risk of recurrence in patients
Editorial Comment
E. Solsona, Valencia, Spain
solsona@pulso.com

This is an excellent article that analyzes two of
the most important therapeutic problems of non-
muscle-invasive bladder cancer such as the poor
definition of risk groups and the separation of
recurrence and progression risks for these patients.
Although differentiation in three risk groups is very
practical from a clinical point of view and implies
different therapeutic strategies for each, there are
borderline patients for whom suitable therapy is
difficult to establish. For instance, the behaviour of
patients included in the intermediate risk group
associated with good prognostic factors can be
similar to thatofpatients in the low-risk group. They
could be treated with one immediate instillation of a
chemotherapic agent only. Conversely, patients
with recurrent or multiple tumours included in
the intermediate-risk group could be moved to the
high-risk group according to the number of recur-
rences per year or the number of tumours. However,
the precise cut-off remains unknown. Moreover, in
these patients, indicating when intravesical che-
motherapy or BCG should be recommended is dif-
ficult. On the other hand, the risk groups associate
recurrence and progression rates in the same group,
whereas in some cases there is obviously a clear
dissociation between both factors.
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The present work, to some extent, sorts out both
problems by creating two tables that are probably
less precise than nomograms, but that are extre-
mely useful for general use. Nevertheless, these
tables should be retrospectively and prospectively
validated according to geographic area.

Despite the obvious advantages of the tables
proposed by the authors, some concerns arise.
Most of the patients were treated with intravesical
chemotherapy and a small percentage with BCG.
The question of whether the prognostic factors
identified in this article would be the same if a
greater percentage of patients had been treated
with BCG is open. Certainly, the most accepted
indication for intravesical BCG is for high-risk
patients and is debatable in intermediate risk
patients. Thus, this issue should be analysed in
other series for the homologation of the risk groups
that the authors rightfully propose.

Along the same line, patients with T1G3
tumours associated with carcinoma in situ in this
article have a progression rate at one and five years
of 29% and 74%, respectively. In these cases the
authors suggest that a radical cystectomy should
be strongly considered as initial treatment. How-
ever, we do not know the impact of BCG on these
progression rates. Recent articles confirm the poor
prognosis of T1 tumours associated with carci-
noma in situ when patients are treated with BCG
[1,2]. Nonetheless, this issue should also be



e u r o p e a n u r o l o g y 4 9 ( 2 0 0 6 ) 4 6 6 – 4 7 7476

validated in other large studies. Another hypoth-
esis is that progression might be significantly
reduced in patients treated with BCG at one year
but not necessarily at five years, according to the
data from Sylvester’s meta-analysis [3]. This would
lead to a more conservative initial management.
The clinical response would then be evaluated at
three months (first cystoscpopy) as an additional
factor in decision-making for radical cystectomy.
All these comments are simply speculative. More
studies should be undertaken to confirm the
outcome of the present work, which is an impor-
tant contribution to the international literature for
non-muscle-invasive bladder cancer.
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Editorial Comment
Pierre I. Karakiewicz, Montreal, Québec, Canada
prost8@videotron.ca

I wish to congratulate the authors for their
important contribution to standardized classifica-
tion of the risk of recurrence and progression in
patients with non-muscle invasive bladder cancer.
The compiled data from more than 2500 patients
with Ta, T1, or Tis bladder cancer were used to
develop a stratification scheme. The latter relies on
six risk factors: tumor focality, size, T-stage, grade,
presence of concomitant carcinoma in situ, and
prior rate of recurrence. Each risk factor has two to
three intensity levels and contributes to the
cumulative recurrence and progression score.
The internally validated recurrence predictions
are 66% accurate at one and five years; progression
predictions are 74% and 75% accurate, respectively.
This stratification scheme allows the practicing
urologist to easily determine the risk of recurrence
and progression; however, even though highly
detailed information was used, 34% of recurrence

predictions and 24–25% of progression predictions
will incorrectly discriminate between the presence
and absence of the outcome of interest. These
results are comparable to a previously published
nomogram, where recurrence predictions were 75%
accurate, when age, gender, and cytology were used
and 81% accurate, when NMP22 was added [1]. The
two models are complementary, as the current
model is ideally suited for baseline predictions and
the nomogram is ideally suited for risk assessment
at variable times during follow-up. Both tools are
clearly superior to clinical ‘‘guesstimates’’ and their
use should be strongly encouraged in patient
counseling, clinical practice, and clinical trials.
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Editorial Comment
Mark S. Soloway, Miami, FL, USA
MSoloway@med.miami.edu

Patients seem to like numbers in this informa-
tion age. Nomograms and the so-called lookup
tables as we have here are useful aids to help us
convey prognostic information to our patients. In
this article the authors have arduously queried
their extensive European Organization for
Research and Treatment of Cancer data set and
provided some information in tabular form that
will tell our patients with Ta and T1 urothelial

tumors of the bladder their chances of recurrence
and progression given some key data such as
number of tumors, grade, and carcinoma in situ.
This will be useful in terms of decisions about
adjuvant therapy and, more importantly, aban-
doning a bladder preservation approach. Of
course there are other variables such as patient
comorbidity and risks of major surgery that will
be used to make any final decision. One caveat is
that accurate information is required that pre-
supposes excellence in the endoscopic resection
and pathologic interpretation of the submitted
material.
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Editorial Comment
H. Barton Grossman, Houston, TX, USA
hbgrossman@mdanderson.org

As pointed out in this manuscript, tumor
recurrence and progression in patients with non-
muscle invasive bladder cancer are distinct events
that require different rules for prognostication. The
population used for these analyses consisted of
patients enrolled in seven EORTC studies. Most
(54%) had primary tumors, and 78% received
intravesical therapy, mainly chemotherapy.
Immediate single-dose chemotherapy after trans-
urethral resection (TUR) was used infrequently.
The treatment of patients with Ta and T1 bladder
cancer continues to evolve. Advances since these
patients were treated include BCG maintenance,
second look TUR, more frequent use of periopera-
tive chemotherapy, and increased awareness of
adverse pathologic features such as invasion of the

muscularis mucosae, lymphovascular invasion,
and micropapillary histology. Four groups of
patients were defined based on recurrence or
progression score. Patients with low risk of
recurrence can be defined and will benefit from
less intensive follow-up and therapy. The risk of
progression in the four groups at one year ranged
from 0.2% to 17%, which approaches two orders of
magnitude. Currently, most patients at high risk of
progression receive BCG with maintenance. As
stated in the manuscript, how high a risk is
required for immediate cystectomy is unclear.
Perhaps new biomarkers will more precisely reveal
when intravesical therapy should be avoided and
replaced with immediate cystectomy. Although far
from perfect, these tables provide useful informa-
tion. As newer forms of therapy and validated
biomarkers become incorporated into clinical
practice, these prognostic tables will need to be
revised.
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