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minimally significant reduction in the recurrence rate in the 
intermediate- and high-risk groups.  Conclusion:  From the 
results obtained, we considered it essential to introduce the 
use of EORTC risk tables into our clinical practice to deter-
mine the recurrence and progression of NMIBC. 

 Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 Bladder cancer is the most common tumor of the uri-
nary tract with an approximate incidence of 357,000 new 
cases per year  [1] . The highest incidence is reported in 
North America and Western Europe and the lowest in 
China, Japan, Korea and central Africa  [1, 2] . Up to 85% 
of cases of urinary bladder cancer are confined to the mu-
cosa (stage Ta and carcinoma in situ, CIS) or submuco-
sa (stage T1) on first diagnosis  [3] . Approximately 70%
of patients with non-muscle-invasive bladder cancer 
(NMIBC) present as pTa, 20% as pT1 and 10% as CIS le-
sions  [4] . Standard treatment of NMIBC consists of trans-
urethral resection of the bladder (TURB), with the addi-
tion of intravesical adjuvant chemotherapy or immu-
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 Abstract 

  Objectives:  It was the aim of this study to evaluate the recur-
rence and progression at 1, 3 and 5 years in patients with 
non-muscle-invasive bladder cancer (NMIBC) who under-
went a transurethral resection of bladder cancer following 
intravesical adjuvant chemotherapy or immunotherapy if in-
dicated and to compare them with the European Organiza-
tion for Research and Treatment of Cancer (EORTC) risk ta-
bles.  Patients and Methods:  Between 2002 and 2011, a total 
of 259 patients with NMIBC were treated with transurethral 
resection of bladder cancer. According to the clinical and 
pathological factors used by the EORTC scoring system, the 
patients were divided into four groups, and for each group, 
the probabilities of recurrence and progression were cal-
culated.  Results:  The recurrence and progression rates of 
NMIBC of our patients were similar to those in the EORTC risk 
score system. Moreover, in our sample group, we found a 
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notherapy, if indicated  [5] . Based on prognostic factors 
derived from multivariate analyses, NMIBC can be di-
vided into risk groups  [6] . About 20–30% of these are low-
grade Ta tumors with a low risk of progression. The sec-
ond and largest group has a higher risk of recurrence and 
a low risk of progression. In addition, the third group has 
a high risk of developing muscle-invasive cancer  [5] . Fre-
quent follow-ups and repeated treatments make NMIBC 
the most costly cancer to treat  [7] . Based on a set of rou-
tinely assessed clinical and pathological factors, the Eu-
ropean Organization for Research and Treatment of Can-
cer (EORTC) developed a scoring system and risk tables 
to calculate the probability of recurrence and progression 
at 1 and 5 years in patients suffering from superficial 
bladder cancer  [8] . The aim of this study is to evaluate
the applicability of the EORTC risk tables in registered 
patients with NMIBC and compare it to the predicted 
(EORTC model) against the actual recurrence and pro-
gression rate.

  Patients and Methods 

 Patient Characteristics 
 Between January 2002 and March 2011, a total of 259 patients 

with NMIBC underwent a TURB at the Department of Urology 
at the University of Chieti, Italy, and signed a consent form to en-
ter this study group. Muscle-invasive bladder cancer was treated 
with radical cystectomy and was excluded from the study group, 
while non-muscle-invasive diseases with stage Ta, T1 and Tis ac-
cording to the TNM Classification of Malignant Tumours, 6th 
edition, 2002, were included in this study  [9] . Furthermore, we 
used the histological grading of NMIBC, proposed by the World 
Health Organization in 1973, to describe the tumors as urothelial 
papilloma, highly, moderately and poorly differentiated  [10] . 
Smokers consisted of approximately 68% of the treated popula-
tion with an increased risk of bladder cancer  [11] . For the scoring 
system, we used the EORTC risk tables. In particular, they allowed 
us to estimate the probability of recurrence and progression in 
patients with stage TaT1 bladder cancer based on six different fac-
tors: the number of tumors, tumor size, prior recurrence rate, T 
category, concomitant CIS and tumor grade.

  Transurethral Resection 
 We resected growths  ! 1 cm en bloc, where the specimen con-

tains the complete tumor with part of the underlying bladder 
wall. Larger tumors were resected in different parts that include 
the exophytic section, the underlying bladder wall and the edges 
of the resection area. In cases of high-risk tumors, the patients 
underwent second transurethral resection (re-TUR) after 4–6 
weeks, as recommended by the European Association of Urology 
 [12] . The patients at intermediate risk were treated with a re-TUR 
if the initial resection was incomplete or when the pathologist re-
ported no muscle tissue in the specimen.

  Intravesical Treatment 
 Within 6 h of the TURB procedure, all patients without con-

traindications were given a single postoperative intravesical in-
stillation of mitomycin C 40 mg. The induction treatment of Ba-
cillus Calmette-Guerin (BCG) therapy for patients with interme-
diate, high risk and CIS began 3–4 weeks after TURB and consists 
of six weekly instillations and then at least 12 months of mainte-
nance intravesical therapy. We followed the same procedure for 
treatment with mitomycin C 40 mg for medium-risk patients. In 
each case, for every intravesical instillation, we used a urine test 
in order to exclude inflammatory phenomena, and 3–4 weeks af-
ter the induction cycle, we subjected patients to urinary cytology 
and cystoscopy controls before progressing to the maintenance 
cycle.

  Follow-Up 
 In patients with tumors at intermediate and high risk of pro-

gression, our follow-up procedure consists of urinary cytology 
and cystoscopy every 3 months for 2 years, every 4 months in the 
third year, every 6 months until the fifth year, and annually there-
after. In subjects with diseases at a high risk of progression, an 
imaging of the upper tract (computed tomography scanning) was 
included in the annual follow-up. In low-risk patients, cystosco-
pies were done at months 3 and 9, and annually for 5 years  [10] .

  EORTC Risk Tables 
 The scores for progression and recurrence risks were calcu-

lated according to the EORTC risk tables  [8] , a simple scoring 
system based on six clinical and pathological factors (the number 
of tumors, tumor size, prior recurrence rate, T stage, presence of 
concomitant CIS, and tumor grade). Based on the coefficients of 
the variables in the multivariate model, a score for each level of 
each variable was obtained. The total scores for recurrence and 
progression ranged from 0 to 17 and from 0 to 23 subsequently. 
Patients were finally divided into eight groups according to their 
score, and for each group, the probabilities of recurrence and pro-
gression were calculated. Using the  �  2  test and Fisher’s exact test 
for our statistical analyses, where sample sizes were small, we 
compared the predicted (EORTC model) against the actual recur-
rence and progression rate.

  Results 

 A group of 259 patients with NMIBC were included in 
our study. In particular, the study group consisted of 202 
men (78%) and 57 women (22%), with a median age of 71 
years (range 43–90). Their median follow-up duration 
was 72 months (range 12–99). One hundred and ninety-
three patients presented with hematuria (74.5%), 42 with 
lower urinary tract symptoms (16.2%), and 24 with other 
generic symptoms (9.3%). Patients with CIS were includ-
ed in the analysis, and all the patients underwent a TURB 
of the initial NMIBC.

  Within 6 h of the TURB procedure, 73% of all pa-
tients were given a single postoperative intravesical in-
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stillation of mitomycin C 40 mg. It was not possible to 
treat the other patients for hematuria (81%) and for overt 
or possible bladder perforation (19%). 57% of patients at 
intermediate risk were treated postoperatively with in-
duction and maintenance of intravesical chemotherapy 
and 23% with intravesical BCG. 87.5% of patients at high 
risk were treated postoperatively with induction and 
maintenance of intravesical BCG therapy. 18% of all pa-
tients at intermediate and high risk failed to complete 
treatment because of urinary tract symptoms, hematu-
ria, bacterial cystitis, prostatitis, urethral infections and 
also flu symptoms and fevers. In 2 patients, there was a 
treatment failure with the comparison of higher grade 
and stage during treatment with BCG, and therefore, we 
suspended immunotherapy treatment and subjected pa-
tients to a re-TUR, which showed no disease progres-
sion.

  We treated 57 of 259 patients (22%) with a re-TUR, of 
which 19 were at intermediate risk and 38 at high risk. It 
was not possible to treat 14 patients at high risk for vari-
ous reasons, mainly for the presence of bladder divertic-
uli, in particular in older men with benign prostatic en-
largement, and other causes of thin bladder wall after the 
first resection at high risk of perforation. Three patients 
at intermediate risk underwent a re-TUR because we were 
not sure that the initial resection was complete, in par-
ticular in multiple tumors, and 16 because the histologi-
cal specimen of the initial resection contained no muscle. 
Tumors were understaged by re-TUR in 23% of 57 pa-
tients and upstaged in 5%. The second stage and grade 
was used for calculation, and in case of positive histology 
from re-TUR and substage, patients with invasive disease 
at re-TUR were excluded from our work (then treated 
with radical cystectomy).

  The EORTC scoring system takes into account clini-
cal and pathological factors: the number of tumors, tu-
mor size, prior recurrence rate, T category, presence of 
concomitant CIS, and tumor grade  [8] .  Table 1  shows the 
tumor characteristics, divided by the six variables used 
to calculate recurrence and progression scores. Patients 
were divided into four groups of recurrence risk accord-
ing to the score: the first group – patients with a low risk; 
the second group – patients with an intermediate risk 
and a score value between 1 and 4; the third group – pa-
tients with an intermediate risk and a score value be-
tween 5 and 9; the fourth group – patients with a high 
risk. Additionally, patients were divided into four groups 
of progression risk: group A – patients with a low risk; 
group B – patients with an intermediate risk and a score 
value between 2 and 6; group C – patients with an in-

termediate risk and a score value between 7 and 13;
group D – patients with a high risk. In  table 2 , our pa-
tients’ recurrence rates are summarized and compared 
with the EORTC recurrence predictions. There were 56 
patients (21.6%) with recurrence of the tumor at the 1st 
year, 77 (29.7%) at 3 years and 93 (35.9%) at 5 years. In 
particular, recurrence rates of 7.9% at 1 year as well as
3 years and of 18.4% at 5 years were documented in pa-
tients with a low risk. In patients with an intermediate 
risk in the second group, recurrence rates of 20.5% at the 
1st year, 28.6% at 3 years and of 32.2% at 5 years were re-
ported. In patients with an intermediate risk in the third 
group, recurrence rates of 25% at year 1, 36.9% at year
3 and of 44.6% at year 5 were reported. In addition, re-
currence rates of 41.2% at the 1st year, 47% at 3 years and 
of 52.9% at 5 years were documented in patients with a 
high risk. In  table 3 , our patients’ progression rates are 
listed and compared with the EORTC progression pre-
dictions. We had a progression incidence of 10 patients 
(3.9%) after 1 year, 20 patients (7.7%) after 3 years and 25 
patients (9.6%) after 5 years. In those patients with a low-
risk disease, there was only a progression rate of 1.9% at 
5 years. In patients with an intermediate risk of the B 
group, there was a progression rate of 2.5% at the 1st year, 
5.8% at 3 years and 7.5% at 5 years. In addition, progres-
sion rates of 4.7% at the 1st year, 7.8% at 3 years and 12.5% 
at 5 years were documented in patients with an interme-

Table 1.  Tumor characteristics

Tumor characteristics Number of patients

Bladder tumor
Primary 185 (71.4%)
Recurrent 74 (28.6%)

Tumor size
<3 cm 227 (87.6%)
≥3 cm 32 (12.4%)

Number of tumors
1 131 (50.6%)
2–7 115 (44.4%)
≥8 13 (5%)

Concomitant carcinoma in situ 7 (2.7%)
Tumor stage

Ta 161 (62.2%)
T1 98 (37.8%)

Tumor grade
1 94 (36.3%)
2 114 (44%)
3 51 (19.7%)
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diate risk in group C. Progression rates of 17.4% at 1 year, 
26.1% at 3 years and 39.1% at 5 years were documented 
in patients with a high risk. The statistical analysis re-
ported a significant difference of the 5% level between 
the EORTC patients and our study group. These were the 
patients with a low risk of recurrence rate at 3 years and 
those with an intermediate risk of recurrence rate of the 
second and third groups at 5 years, as well as patients 
with a high risk of a recurrence rate at 3 and 5 years. 
However, the most important significant difference was 
at 3 years in patients with an intermediate risk of a recur-
rence rate of the third group (p  !  0.01). The other results 
were not significant at the 5% level.

  Discussion 

 The natural history of NMIBC is such that in any in-
dividual case it is difficult to predict the progression and 
outcome of the disease. The most important variables 
for recurrence are multiplicity, tumor size and prior re-
currence rate as opposed to CIS presence, grade 3 and 
stage T1, which are the best predictors of progression. 

Sylvester et al.  [8]  calculated the probability of recur-
rence and progression using data from 2,596 patients, 
and the EORTC scoring system was introduced in 2008 
in the European Association of Urology guidelines on 
TaT1 bladder cancer. In our study, the recurrence and 
progression rates of NMIBC in a group of 259 patients 
were similar to the EORTC risk score system but we have 
reported a minimal reduction in the recurrence rate in 
the low-risk group at 3 years, and equally, in the inter-
mediate and high-risk groups at 3 and 5 years when 
compared to the EORTC tables. The most important 
difference may be explained by a lower number of pa-
tients in this study, in particular for the low-risk group. 
Furthermore, Sylvester et al.  [8]  treated most patients 
with the now rarely employed intravesical chemothera-
py regimens. We treated the intermediate-risk patients 
with additional intravesical chemotherapy (drug op-
tional) for 1 year or with an intravesical BCG instillation 
for at least 1 year and high-risk patients only with a 
maintenance BCG schedule for at least 1 year. Böhle et 
al.  [13]  found that BCG instillation was essential in pre-
venting recurrence in patients with intermediate- and 
high-risk NMIBC as opposed to treatment with mito-

Table 2. R ecurrence of all patients versus EORTC predicting recurrence

Group Patients EORTC I
recurrence

Year 1 EORTC III
recurrence

Year 3 EORTC V
recurrence

Year 5

1 38 15% risk [0] 7.9% (3) 25% 7.9% (3) 31% 18.4% (7)
2 112 24% risk [1–4] 20.5% (23) 40% 28.6% (32) 46% 32.2% (36)
3 92 38% risk [5–9] 25.0% (23) 56% 36.9% (34) 62% 44.6% (41)
4 17 61% risk [10–17] 41.2% (7) 75% 47.0% (8) 78% 52.9% (9)

Figures in brackets are score values; figures in parentheses are number of patients.

Table 3. P rogression of all patients versus EORTC predicting progression

Group Patients EORTC I
progression

Year 1 EORTC III 
progression

Year 3 EORTC V 
progression

Year 5

A 52 0.2% risk [0] 0 0.8% 0 0.8% 1.9% (1)
B 120 1% risk [2–6] 2.5% (3) 4% 5.8% (7) 6% 7.5% (9)
C 64 5% risk [7–13] 4.7% (3) 11% 7.8% (5) 17% 12.5% (8)
D 23 17% risk [14–23] 17.4% (4) 30% 26.1% (6) 45% 39.1% (9)

Figures in brackets are score values; figures in parentheses are number of patients.
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mycin C. Moreover, we performed a re-TUR within 4–6 
weeks after the initial complete resection for patients 
with high-risk disease and after the initial incomplete 
TURB for patients with intermediate risk. Divrik et al. 
 [14]  observed that a re-TUR had significantly decreased 
the recurrence and progression rates in patients with 
newly diagnosed T1 disease. Currently, the EORTC 
scoring system is the most important method to predict 
NMIBC prognoses and new molec ular markers and 
gene expression profiling such as p53, Ki-67, DNA ploi-
dy and S-phase fraction, fibroblast growth factor recep-
tor/MIB-1, galectin-3 and nuclear matrix protein 22 
(NMP-22). The markers are taken into consideration by 
many authors but have not yet been sufficiently validat-
ed in clinical practice, and only the combination with 
the EORTC risk score has improved the prediction of 
recurrence and progression. Rodriguez et al.  [15]  in a 
multivariate analysis established the prognostic factors 
of recurrence and progression in stage T1 transitional 
cell bladder carcinoma. A microscopic pattern and p53 
expression were the variables which best predict pro-
gression. Multifocality and ki67 expression  1 27% were 
the main prognostic factors for recurrence. In the study 
by Baak et al.  [16]  the DNA ploidy and S-phase fraction 
by flow cytometry and highly automated ultrafast image 
cytometry, in biopsies of TaT1 urothelial cell carcino-
mas of the urinary bladder, predicted recurrence and 
stage progression more accurately than stage, grade and 
other classic prognostic factors, independently of treat-

ment modality. Bas et al.  [17]  proposed the molecular 
grade, based on the fibroblast growth factor receptor 3 
gene mutation status and MIB-1 expression, as an alter-
native to the pathologic grade in bladder cancer. They 
proved that molecular grading composed of three mo-
lecular grades was more reproducible than pathologic 
grade assessment, making molecular grading an impor-
tant tool to assess prognosis in NMIBC. Kramer et al. 
 [18]  analyzed the altered expression of function of galec-
tin-3 in 162 randomly selected NMIBC specimens (pTa, 
n = 91; pT1, n = 71) using the tissue microarray tech-
nique. Galectin-3 is a glycoprotein involved in various 
physiological cellular processes and in the pathogenesis 
and further progression of various human cancer enti-
ties. They demonstrated that loss of galectin-3 was an 
important variable to identify a subgroup of Ta bladder 
cancer patients at high risk for the development of re-
current disease. Gupta et al.  [19]  tested an NMP-22 in a 
group of 145 patients with superficial transitional cell 
bladder cancer. They found that the patients with posi-
tive NMP-22 findings experienced significantly more 
recurrences compared with those with negative NMP-
22 findings.

  In conclusion, we considered it essential to introduce 
EORTC risk tables into our clinical practice to determine 
the recurrence and progression of NMIBC, considering 
any small differences caused by the use of new intravesi-
cal adjuvant therapy patterns, in particular BCG immu-
notherapy.
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