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Abstract
Purpose To evaluate the oncological impact of postponing radical cystectomy (RC) to allow further conservative therapies 
prior to progression in a large multicentre retrospective cohort of T1-HG/G3 patients initially treated with BCG.
Methods According to the time of RC, the population was divided into 3 groups: patients who did not progress to muscle-
invasive disease, patients who progressed before radical cystectomy and patients who experienced progression at the time 
of radical cystectomy. Clinical and pathological outcomes were compared across the three groups.
Results Of 2451 patients, 509 (20.8%) underwent RC. Patients with tumors > 3 cm or with CIS had earlier cystectomies 
(HR = 1.79, p = 0.001 and HR = 1.53, p = 0.02, respectively). Patients with tumors > 3 cm, multiple tumors or CIS had 
earlier T3/T4 or N + cystectomies. In patients who progressed, the timing of cystectomy did not affect the risk of T3/T4 or 
N + disease at RC. Patients with T3/T4 or N + disease at RC had a shorter disease-specific survival (HR = 4.38, p < 0.001), 
as did patients with CIS at cystectomy (HR = 2.39, p < 0.001). Patients who progressed prior to cystectomy had a shorter 
disease-specific survival than patients for whom progression was only detected at cystectomy (HR = 0.58, p = 0.024)
Conclusions Patients treated with RC before experiencing progression to muscle-invasive disease harbor better oncologi-
cal and survival outcomes compared to those who progressed before RC and to those upstaged at surgery. Tumor size and 
concomitant CIS at diagnosis are the main predictors of surgical treatment while tumor size, CIS and tumor multiplicity are 
associated with extravesical disease at surgery.
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Introduction

The optimal management of primary T1 bladder cancer 
(BCa) remains a challenge, mainly due to its highly vari-
able behavior [1]. While the majority of T1G3 BCa has a 
clinical response to intravesical Bacillus Calmette–Guerin 
(BCG) therapy resulting in a lowering of the risk of disease 
progression, a subgroup of patients will experience early 
progression to muscle-invasive BCa [1–3]. This accounts for 

the 10–30% rate of cancer-specific mortality in T1G3 BCa 
[4, 5]. Several investigators have tried to identify individual 
risk factors for disease worsening such as patient age, con-
comitant carcinoma in situ (CIS), multifocality, large tumors 
(> 3 cm), lymphovascular invasion (LVI) and histological 
variants [1, 2, 6]. Moreover, despite an increasing uptake of 
repeated transurethral resection (re-TUR) as part of routine 
clinical practice in high-risk patients, pathological upstaging 
at the time of RC is found in about 30% of patients [7, 8]. 
Therefore, some researchers have advocated an immediate 
RC in patients with poor prognostic factors [9]. However, 
some patients with T1G3 BCa without unfavorable features 
will also require RC after an initial conservative treatment 
such as BCG due to the development of multiple recurrences 
or progression to muscle-invasive disease [10]. It has been 
suggested that this delay in performing radical surgery has 
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a negative impact on recurrence-free (RFS), cancer-specific 
(CSS) and overall survival (OS) rates [11].

The optimal timing of RC remains the main challenge in 
T1 high-grade patients treated with BCG. Moreover, identi-
fication of the patients who are likely to benefit from an early 
RC, while deferring a morbid surgery in those who do not 
need it, is essential. The aim of our study is to evaluate the 
oncological impact of postponing RC to allow further con-
servative therapies prior to progression and to better define 
the role of early RC in this category of patients.

Methods

Study population

The study design and patient selection criteria have been 
previously reported by Gontero et al. [2]. Briefly, patients 
with primary T1G3 (WHO 1973)/T1 high-grade (HG) 
(ISUP 1998/WHO 2004) tumors or secondary T1G3/HG 
disease in a previously BCG naïve non-T1G3/HG NMIBC 
tumor were included in this multicenter retrospective study. 
All patients received at least a full induction course of BCG 
between 1990 and 2011. Patients who underwent radical 
cystectomy were specifically retained for the purpose of this 
study and included in the analyses.

Data collection

The following patient and tumor characteristics were col-
lected: age, gender, smoking history and intensity, expo-
sure to chemical compounds, tumor status (primary or 
recurrent), previous intravesical chemotherapy, tumor size 
(< versus > 3 cm), tumor focality (solitary versus multiple), 
presence of concomitant CIS, prostatic urethra involvement 
with or without stromal invasion, the presence of muscle 
in the primary tissue specimen, reTUR and pathology at 
reTUR, BCG dose and total number of instillations. For 
patients undergoing radical surgery, the following data were 
collected: time to radical cystectomy, disease status before 
cystectomy, stage and nodal status at cystectomy, cancer-
specific and overall mortality.

Statistical analysis

Primary end-point of the study was to evaluate the impact 
of timing of cystectomy in T1G3 patients treated with BCG 
on both pathologic stage at cystectomy and disease-specific 
survival outcomes. Cystectomy was classified into 3 groups 
based on its timing relative to progression to muscle-inva-
sive disease: patients undergoing radical cystectomy who did 
not progress to muscle-invasive disease, patients who pro-
gressed to muscle-invasive disease before radical cystectomy 

and patients who experienced progression to muscle-inva-
sive disease at the time of radical cystectomy. The second-
ary end-point was to identify prognostic factors for time to 
radical cystectomy and time to extravesical disease at radical 
cystectomy (T3/T4 disease and/or presence of N + disease 
at radical cystectomy). Univariable and multivariable Cox 
regression analyses (including age, gender, the number of 
tumors, tumor size, concomitant CIS, reTUR and the pres-
ence of muscle, and maintenance BCG) were performed to 
identify factors predicting time to radical cystectomy and 
time to extravesical disease at radical cystectomy, which also 
took into account the timing of progression relative to cys-
tectomy. Cancer-specific survival after radical cystectomy 
was also compared based on disease status at cystectomy and 
the timing of progression relative to cystectomy. Depend-
ing on the analysis, times to events were calculated using 
the Kaplan–Meier estimate taking the date of starting BCG 
or the date of cystectomy as time zero. Patients without an 
event or death prior to the event were censored at the last 
date of follow-up. Categorical variables were reported as 
absolute numbers and percentages and were compared using 
a Chi-square test. Statistical analyses were performed using 
STATA 12 (Stata Corp., College Station, TX, USA). All 
tests were two-sided and p < 0.05 was considered as statisti-
cally significant.

Results

Five-hundred and nine (20.8%) of the 2451 available patients 
underwent radical cystectomy (RC). Baseline patient and 
disease characteristics are reported in Table 1. Patients were 
more likely to have undergone RC if they had tumors ≥ 3 cm 
(25% versus 15%), multifocal tumors (26% versus 15%), 
concomitant CIS (27% vs 19%), no muscle in the TUR (29% 
vs 20%), T1 tumor at reTUR (43% vs 24% for Ta and 16% 
for T0) or did not receive maintenance BCG (24% versus 
15%).

Table 2 presents disease characteristics at RC and sur-
vival according to the timing of RC. Radical surgery was 
performed without sign of progression in 172 (34%) of the 
cases, while progression to muscle-invasive disease was 
observed before cystectomy and only at final cystectomy 
pathology in 226 (44%) and 111 (22%) of the patients, 
respectively. The timing of cystectomy was mainly influ-
enced by T1G3 tumor size and the presence of concomitant 
CIS (Fig. 1).

A multivariable Cox regression analysis showed that 
patients with tumors ≥ 3 cm or with CIS have earlier cys-
tectomies (HR = 1.75, 95% CI 1.40–2.19, p < 0.001 and 
HR = 1.64, 95% CI 1.30–2.07, p < 0.001, respectively).

Among the 337 patients who experienced progres-
sion (either before or at surgery), 153 (45%) had locally 
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advanced T3/T4 disease and 72 (21%) had lymph-node 
involvement at RC. There was no difference in the time to 
T3/T4 or N + disease at cystectomy according to whether 
muscle-invasive disease was diagnosed before cystec-
tomy (113 of 226 patients, 50%) or only at cystectomy 
(61 of 111 patients, 55%), HR = 1.19, 95% CI 0.87–1.63, 
p = 0.27 (Fig. 2). Patients with tumors ≥ 3 cm or with mul-
tiple tumors (HR = 1.71, 95% CI 1.22–2.41, p = 0.002 and 
HR = 1.79, 95% CI 1.25–2.56, p = 0.001) and patients with 
tumors ≥ 3 cm or with concomitant CIS (HR = 1.79, 95% 
CI 1.27–2.51, p = 0.001 and HR = 1.53, 95% CI 1.06–2.19, 
p = 0.02) had earlier T3 or T4 or N + cystectomies.

Overall, 196 (39%) of the patients undergoing cystec-
tomy died. Among the 113 (22%) patients who died due to 
bladder cancer, 76 (67%) progressed before RC, 25 (22%) 
had a progression at the pathology specimen of RC, while 
only 12 (11%) did not progress to muscle invasive before 
or at surgery. Time to bladder cancer-specific mortality 

according to the timing of the cystectomy is reported in 
Fig. 3.

In a Cox multivariable analysis including gender, the 
presence of extravesical disease at cystectomy, the presence 
of CIS at cystectomy and the timing of progression relative 
to cystectomy, patients with T3 T4 or N + disease at radical 
cystectomy had a shorter time to death due to bladder cancer 
after cystectomy (HR = 4.38, 95% CI 2.76–6.97, p < 0.001), 
as did patients with CIS at cystectomy (HR = 2.39, 95% 
CI 1.59–3.59, p < 0.001). There was also a suggestion that 
patients who progressed prior to cystectomy had a shorter 
disease-specific survival after cystectomy than patients for 
whom the progression was only detected at cystectomy 
(HR = 0.58, 95% CI 0.36–0.93, p = 0.024). 48% of the 
patients who progressed prior to cystectomy had a reTUR 
as compared to 39% of the patients who progressed at cys-
tectomy. 71% of the patients who had a cystectomy but did 
not progress had a reTUR.

Discussion

In this retrospective study, we evaluated the impact of timing 
of RC in a large multicenter cohort of T1G3 BCa patients 
treated with BCG who finally underwent RC. Moreover, we 
evaluated predictors of RC, of extravesical disease at RC 
and of bladder cancer-specific survival after RC. We found 
that tumor size > 3 cm and the presence of concomitant CIS 
were the most important predictors of RC. Moreover, based 
on our findings, the concomitant presence of both of these 

Table 1  Patient and disease characteristics of the cohort of 2451 
T1G3 bladder cancer patients treated with BCG

Variables Total Radical cystectomy p value
No Yes

Number of patients 2451 1942 509
Median age (IQR), 

years
68 (60–74) 68 (60–75) 67 (61–73)

Gender, n (%) 0.20
 Female 439 (18) 338 (77) 101 (23)
 Male 2012 (72) 1604 (80) 408 (20)

Smoking status, n (%) 0.38
 Never smoker 469 (19) 385 (82) 84 (18)
 Former smoker 618 (25) 490 (79) 128 (21)
 Current smoker 465 (19) 382 (88) 83 (18)

Tumor status, n (%) 0.69
 Primary 2179 (89) 1724 (79) 455 (21)
 Recurrent 272 (11) 218 (80) 54 (20)

Number of T1G3 tumors, n (%) 0.95
 Single 1198 (49) 934 (78) 264 (22)
 Multiple 590 (24) 459 (78) 131 (22)

Total number tumors (even not T1G3), n (%) < 0.001
 Single 964 (39) 823 (85) 141 (15)
 Multiple 1365 (56) 1012 (74) 353 (26)

T1G3 tumor size, n (%) < 0.001
 < 3 cm 1137 (46) 965 (85) 172 (15)
 ≥ 3 cm 560 (23) 422 (75) 138 (25)

Concomitant CIS, n (%) < 0.001
 No 1852 (76) 1504 (81) 348 (19)
 Yes 599 (24) 438 (73) 161 (27)

BCG maintenance, n (%) < 0.001
 No 1515 (62) 1148 (76) 367 (24)
 Yes 936 (38) 794 (85) 142 (15)

Table 2  Disease characteristics at cystectomy and survival according 
to the timing of cystectomy among the cohort of 509 T1G3 patients 
treated with BCG who underwent radical cystectomy

Variables Cyst, no prog Prog < Cyst Prog = Cyst p value

Number of 
patients

172 (34) 226 (44) 111 (22)

Nodal status at cystectomy, n (%) < 0.001
 N0 64 (37) 122 (54) 68 (61)
 N+ 0 48 (21) 24 (22)
 Missing 108 (63) 56 (25) 19 (17)

Survival status, n (%) < 0.001
 Alive 139 (82) 107 (47) 67 (60)
 Dead 33 (18) 119 (53) 44 (40)

Cause of death, n (%)
 Bladder cancer 12 (7) 76 (34) 25 (23)
 Other malig-

nancies
3 (2) 13 (6) 8 (7)

 Treatment 
related

2 (1) 8 (4) 0

 Chronic disease 5 (3) 8 (4) 6 (5)
 Unknown 11 (6) 14 (6) 5 (4)
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factors identified the patients who were the most likely to 
undergo surgery. Factors predicting the occurrence of RC 
in T1G3 patients have been rarely reported in literature. 
Actually, most published trials have investigated predictors 
of progression to muscle-invasive disease, reporting age, 
gender, tumor size, concomitant CIS and lympho-vascular 
invasion as the main factors [1, 2]. Independent of the risk 
of progression, understanding predictive factors of radical 

treatment will be helpful in the decision-making process and 
in patient counseling.

We showed that tumor size > 3 cm, concomitant CIS and 
the presence of multiple tumors were the most important 
predictors of extravesical disease at RC in this large series 
of T1G3 treated with BCG. Since locally advanced disease 
and lymph-node involvement are strictly related to unfa-
vorable oncological and survival outcomes [12, 13], a more 

Fig. 1  Time to cystectomy 
based on tumor size (greater 
than or equal to 3 cm) and the 
presence of concomitant CIS 
among the cohort of T1G3 
patients treated with BCG. GE 
greater than or equal to, CIS 
concomitant carcinoma in situ. 
Time zero is the date of starting 
BCG p < 0.001

Fig. 2  Time to T3/T4 or 
N + disease at cystectomy 
according to the timing of 
cystectomy (progression before 
cystectomy, progression at 
cystectomy) among the cohort 
of T1G3 patients treated with 
BCG who finally underwent 
radical cystectomy. Prog < Cyst 
progression before cystectomy, 
Prog = Cyst progression at cys-
tectomy. Time zero is the date 
of starting BCG p = 0.27
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aggressive strategy should be taken into consideration in 
T1G3 patients presenting these characteristics at diagnosis.

Our findings partially reflect the published literature. 
Previously, Palou et al. in a single-institution retrospec-
tive analysis identified the presence of CIS in the prostatic 
urethra and female gender as prognostic factors for time to 
recurrence, progression, and cancer-specific mortality in 
T1G3 patients treated with induction BCG [14]. Similarly, 
Shariat et al. reported the presence of concomitant CIS as 
the only pre-cystectomy factor able to predict disease recur-
rence after surgery and mortality [15]. Finally, in one of the 
largest meta-analyses performed in T1 high-grade NMIBC 
patients, depth of invasion into lamina propria, the presence 
of lympho-vascular invasion and the presence of CIS were 
found to be the main predictors of intravesical recurrence, 
progression and cancer-specific survival [1].

We found that RC patients who did not experience pro-
gression to muscle-invasive disease experienced better 
disease-specific survival outcomes compared to those who 
progressed during follow-up before receiving surgery or to 
those who were diagnosed with muscle-invasive tumor at 
RC. The latter represent the cohort of patients who were 
upstaged at RC (in our study 22%).

Upstaging to muscle-invasive disease is, unfortunately, 
a common finding in NMIBC patients, especially in T1G3 
tumors. Several retrospective studies reported upstaging 
rates at final pathology varying from 20 to 68% depending 
on the series [16–18].

Finally, we found, as expected, that patients with T3T4 or 
N + disease at radical cystectomy had a shorter time to death 
due to bladder cancer after cystectomy, as did patients with 
CIS at cystectomy. In addition, our data also suggest that 

patients who progress prior to cystectomy have a shorter 
disease-specific survival after cystectomy than patients for 
whom the progression is only detected at cystectomy.

Our results are consistent with the literature and reinforce 
the need for the surgical treatment of T1G3 patients before 
progression to muscle-invasive disease. Actually, it is well 
known that tumor progression is responsible for an unfa-
vorable prognosis, even when treated with RC [19] and that 
patients undergoing early cystectomy with pathological T1 
disease have a significantly higher 10-year disease-free sur-
vival than those with clinical T1 disease who are upstaged 
on pathological analysis (92% vs 64%) [20, 21]. Moreover, 
early cystectomy seems to provide better 5- and 10-year 
cancer-specific survival rates compared to deferred surgery 
[7, 10]. However, these advantages must be weighed against 
the morbidity/mortality of RC and the risk of overtreatment.

Therefore, we believe that our findings have a clinical 
impact since they can help to identify those patients who, 
despite an initial conservative strategy, are more likely to 
finally receive RC and also to experience worse oncological 
outcomes. This, in combination with the impact of the tim-
ing of RC on outcomes, reinforces the need to quickly and 
timely select patients for early RC without uselessly delaying 
a potentially life-saving treatment.

Despite its strengths, our study is not devoid of limita-
tions, mainly due to its retrospective nature. First, disease 
status just before cystectomy, some pathological character-
istics (like T substaging and lymphovascular invasion) and 
the use of neoadjuvant chemotherapy were not available for 
all patients included in the study. Moreover, as previously 
reported [2], accuracy in reporting prognostic factors such 
as tumor size and number of tumors suffered from miss-
ing data and lack of standardized assessment. This lack of 
standardization is due to both the retrospective nature of 
the study and the large recruitment interval. Moreover, a 
second trans-urethral resection of the bladder (TUR-B) was 
performed in only 258 (51%) of the 509 patients and this 
could have limited the conclusions. No central pathology 
review was performed. Finally, this cohort may represent a 
selected population of T1G3 patients with initial favorable 
characteristics since all of them received BCG as first treat-
ment. However, this could also be a strength of our work 
since it makes our cohort more homogeneous and reflects 
more the everyday clinical practice, making our conclusions 
more generalizable and widely applicable.

Conclusions

A non-negligible rate of T1G3 BCa patients initially treated 
with BCG will finally undergo RC. Patients treated with RC 
before experiencing tumor progression to muscle-invasive 
disease harbor better oncological and survival outcomes 

Fig. 3  Kaplan Meier curve according to time cancer-specific death 
based on the timing of cystectomy (no progression, progression 
before cystectomy, progression at cystectomy) among the cohort of 
T1G3 patients treated with BCG who finally underwent radical cys-
tectomy. Cyst_NoProg no progression, Prog<Cyst progression before 
cystectomy, Prog=Cyst progression at cystectomy
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compared to those who progressed before RC and to those 
upstaged at surgery. Tumor size and concomitant CIS at 
diagnosis are the main predictors of surgical treatment while 
tumor size, CIS and tumor multiplicity are associated with 
extravesical disease at surgery. Identification of predictive 
factors can be helpful during patient counseling and in the 
treatment decision process to select patients for early RC.
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