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Abstract

Introduction and Objectives. To evaluate long-term overall survival and predictive factors after TURBT and adjuvant 
intravesical Bacillus Calmette-Guérin (BCG) treatment, in patients with T1 bladder cancer.

Materials and Methods. We retrospectively analyzed, 53 patients who underwent transurethral resection of bladder 
tumor (TURBT) for intermediate and high-grade T1 non-muscle invasive bladder cancer (NMIBC) followed by BCG 
instillations at our clinic between 2006 and 2008. Primary end-point was overall survival (OS). Data about survival 
were obtained from the National insurance registry. Survival analysis was performed using the Kaplan Meyer method, 
and the log-rank test was used for univariate comparisons. Univariable and multivariable Cox regression models ad-
dressed the association of prognostic factors with OS.

Results. Median follow-up was 79 months (IQR 58-110 months), 33 (62.3%) patients died. In our study, males were 43 
(81.13%) and females 10 (18.86%), 41 (77.35%) patients had tumors over 3 cm in diameter, 37 (69.81%) with multiple 
tumors at diagnosis and 43 (81.13%) patients with high risk tumors (G3). In univariable analysis, clinico-pathologic 
factors such as age (p=0.003) and recurrence of tumors (p=0.005) were associated with worse OS. In multivariable 
analysis, independent predictors of OS were gender (HR1.06, 95% CI 1.02-1.11, p=0.002), multifocality (HR 3.03, 95% CI 
1.15-7.92, p=0.024) and tumor grade (HR3.59, 95% CI 1.23-10.14, p=0.019). Progression rate was 11.3%%. Recurrence 
rate was 30.2%.  Five year overall survival was 72.2% (95%CI: 58.2-82.2) and at 10-yr 37% (95%CI: 24.4-49.6). Limita-
tions include retrospective design, mono-center study and small sample size.

Conclusions. Our study supports current evidence that BCG therapy with maintenance is an effective and safe ther-
apy for T1 bladder cancer patients and it is a viable option for long-term use in such patients. We found that age and 
recurrence of tumors were associated with poor overall survival. Elderly patients should be strictly monitored and in 
recurrence patients alternative options may be offered. 
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Urothelial bladder cancer (BC) is the 7th most com-
mon cancer worldwide in men and the 17th most com-
mon cancer worldwide in women. About 75% of newly 
diagnosed urothelial bladder cancers are non-muscle 
invasive. [1] Standard treatment for T1 tumors is trans-
urethral resection of the bladder tumor (TURBT) [2, 3] 
followed by adjuvant intravesical treatment with Ba-
cillus Calmette-Guérin (BCG), which reduces the risk of 
recurrence and progression, in high-risk non-muscle in-
vasive bladder cancer (NMIBC) [1, 4] Restaging TURBT for 
patients with high risk superficial bladder cancer seems 
to improve the initial response rate to BCG therapy, re-
duces the frequency of subsequent tumor recurrence 
and appears to delay early tumor progression as shown 
in a study by Harry W. Herr. [5] For NMIBC, it is known 
that there are high rates of intravesical recurrence. Sev-
eral mechanisms for intravesical recurrence have been 
proposed including microscopic persistence of tumor, 
cancer cell implantation, and new tumor formation. 
NMIBC may progress to muscle-invasive cancer during 
repeated episodes of intravesical recurrence. [6]

At first, BCG was administered each week for 6 or 8 
weeks, and this induction therapy was used as a stan-
dard treatment but to present day the optimal number 
of induction instillations and the frequency and dura-
tion of maintenance instillations is not fully known. It 
is known that it can be different for each individual pa-
tient [7]. The EORTC has shown that when BCG is given 
at full dose, 3 years’ maintenance (three-weekly instil-
lations 3, 6, 12, 18, 24, 30 and 36 months) reduces the 
recurrence rate compared to one year in high- but not 
in intermediate-risk patients. [8] From the point of view 
of cost and benefits, in a study evaluating the econom-
ics of bladder cancer, published in 2014, found that the 
health care costs associated with the administration of 
BCG have not been rigorously evaluated, but available 
studies have suggested that induction and mainte-
nance with BCG therapy can achieve cost savings by 
decreasing the risks of local recurrence and related 
treatments. [9] In a single-institution cohort a cost-ef-
fectiveness study evaluated the total costs of BCG in-
stillation and treatment-related complications versus 
those attributable to recurrences, finding costs to be 
decreased by $3900 per 5-yr recurrence-free interval 
from the administration of BCG intravesical therapy. [10] 
It is well known that was a shortage of BCG in the last 
few years (2012-2015), with a temporary unavailability. 

[11, 12] The aim of our study was to analyze the outcome 
of patients with T1 non-muscle invasive bladder can-

cer (NMIBC) who received adjuvant BCG treatment in 
terms of overall survival (OS).

Materials and Methods
The study was approved by the local Ethical Com-

mittee. We retrospectively reviewed patients that un-
derwent TURBT followed by BCG instillations at our 
clinic between 2006 and 2008. Inclusion criteria were 
primary NMIBC and T1 stage at diagnosis. A total of 53 
patients that met the inclusion criteria were included 
for analysis. All included patients received BCG intra-
vesical therapy according to protocols. The patient data 
have been collected from hospital medical records. 
Data collected included patient demographics such as 
age and gender at diagnosis, clinical and histological 
tumor characteristics at initial TURBT. 

The TNM classification of 2002 American Joint Com-
mittee on Cancer – Union for International Cancer Con-
trol (AJCC-UICC), the Tumor-Node-Metastasis (TNM) 
classification and the 1998 WHO/International Society 
of Urologic Pathology (ISUP) consensus was used for 
the classification of grading and staging. TURBT was 
performed with curative intent followed by 6 weeks 
induction course of intravesical BCG instillations. Me-
dian follow-up was 79 (IQR 58-110) months. Follow-up 
was made by clinical examination and cystoscopy at 3 
months in the first two years and another cystoscopy 
at 6 months in the next 3 years and then annually after 
that. Firstly, end-point was set at the time until the first 
recurrence; secondly, end-point was timed until pro-
gression, and thirdly end-point was the death of any 
cause (from National Health Insurance Registry). 

Statistical analysis
Data were labeled as nominal or quantitative vari-

ables. Nominal variables were characterized using 
frequencies. Quantitative variables were tested for 
normality of distribution by applying the Kolmogor-
ov-Smirnov test and were described by mean ± stan-
dard deviation or median and quartiles. Kruskal–Wallis 
test was used to evaluate differences in medians be-
tween groups. The frequencies of nominal variables 
were compared with the chi-square test. Survival anal-
ysis was performed using the Kaplan Meyer method, 
and the log-rank test was used for univariate compar-
isons. Univariable and multivariable Cox regression 
models addressed the association of prognostic factors 
with OS after TURBT. All p values were two-sided, and 
statistical significance was defined as a p < 0.05. Statis-
tical analyses were performed using Stata 11.0 statisti-
cal software (Stata Corp., College Station, TX, USA). 
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Results 
Demographics and patient characteristic are shown 

in [Table 1]. The median age of patients was 67 (40-91). 
Adjuvant intravesical BCG instillations were performed. 
Maintenance instillations with BCG were performed in 
all patients. None of the patients interrupt the treat-
ment because of side effects. Most of them had tumors 
over 3 cm in diameter, 41 (77.35%) patients and also 
multiple tumors at diagnosis 37 (69.81%) patients. G2 
grade tumors had ten patients (18.86%) and G3 43 pa-
tients (81.13%). The recurrence respectively progres-
sion EORTC score was 1-4 in ten patients (18.86%), 5-9 in 
42 patients (79.24%) and 10-17 in one patient (1.88%), 
respectively 1-6 in two patients (3.77%), 7-13 in 25 pa-
tients (47.16%) and 14-23 in 26 patients (49.05%). 

Among our study population, we identified recur-
rence in 16 patients (30.2%) and progression in six 
patients (11.3%) during a median follow-up period of 
32 months (IQR 25-38). During a median follow-up of 
79 months, 33 (62.3%) patients died. Clinic-pathologic 
factors such as age (p=0.003) and recurrence of tumors 
(p=0.005) were associated with worse OS [Table 2]. 

In multivariable analysis, independent predictors 
of OS were gender (HR1.06, 95% CI 1.02-1.11, p=0.002), 
multifocality (HR 3.03, 95% CI 1.15-7.92, p=0.024) and tu-
mor grade (HR3.59, 95% CI 1.23-10.14, p=0.019) [Table 3].

In the all cohort, five years OS was 72.2% (95%CI: 
58.2-82.2) and at 10-yr 37% (95%CI: 24.4-49.6) [Figure 1].

According to gender, the Kaplan-Meier estimate 
shows a slight difference in OS between males and fe-
males at five years, 70.44% (95%CI: 54.6-81.4), respec-
tively 80% (95%CI: 40.8-94.6) and at 10 years, 31.80% 
(95%CI: 18.8-45.6), respectively 60% (95%CI: 25.2-82.7) 
[Figure 2].

In terms of tumors aggressiveness, intermediate 
and high grade, Kaplan-Meier estimates were 90.9% Figure 1
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(95%CI: 50.8-98.6) at five years for G2, and 67.4% 
(95%CI: 53.7-81.2) for G3 and 45.4% (95%CI: 16.6-70.7) 
for G2, and 34.8% (95%CI: 21.2-48.9) for G3 at ten years, 
for OS [Figure3].

The OS estimates according to the number of tu-
mors at diagnosis, single, respectively multiple was 75% 
(95%CI: 46.3-89.8), respectively 70.34% (95%CI: 52.8-
82.3) at five years and 43.7% (95%CI: 19.8-65.5), respec-
tively 35.1% (95%CI: 20.4-50.2) at ten years [Figure 4]. 

Discussions
In this study, we report long-term overall survival 

rates in T1 bladder cancer patients after BCG instilla-
tion. Results from our study complete the few data that 
is available regarding long-term survivorship in inter-
mediate and high-grade T1 bladder cancer. We provide 
updated information on rates for recurrence, progres-
sion, overall survival and association of clinic-patholog-
ical factors with deaths of any cause in this group of 
patients with NMIBC. In this small series of NMIBC treat-
ed conservatively with BCG instillations, with a median 
follow-up of 79 months, 11.3% of patients progressed, 
30,2% of patients had recurrence and with a 62.3% of 
patients died of any cause during follow-up. Several 
other trials, including a large multicenter retrospective 
study confirmed that for T1 NMIBC patients, BCG instil-
lations can be the first line treatment [13, 14, 15]. 

Sfakianos in 2014 showed that restaging with a sec-
ond TURBT is highly indicated because otherwise the 
risk of recurrence significantly increases. Intravesical 
instillation of BCG is known to improve overall surviv-
al and bladder cancer-specific survival,[16] even better 
when compared to epirubicin (with data from a re-
cent trial) that demonstrates fewer distant metastases, 
time to first recurrence, overall survival and BC-specif-
ic survival, [17] and following of this results, the current 
European Association of Urology (EAU) guidelines on 
NMIBC in patients with high-risk tumors also recom-
mend full dose intravesical BCG therapy for 1–3 years. 

[18] We performed TURBT and intravesical BCG instilla-
tions at full dose and the maintenance therapy, as pro-
vided by the guidelines, in all our patients. 41 (77.35%) 
patients had tumors over 3 cm in size being a bad 
prognostic for recurrence as showed by Zachos et al. 
in 2014 who conducted a retrospective study to deter-
mine the significance of tumor size of 144 patients with 
high risk NMIBC after TURBT and BCG immunotherapy 
and found that tumor sized over 3 cm is associated 
with recurrence and also appeared to be prognostic 
for recurrence. [19] In 2006, Sylvester et al. stated that 
for patients with Ta, T1 bladder cancer, in a combined 
analysis of over 2500 patients that the probabilities of 
recurrence and progression at 5 years, ranges from 31% 
to 78% and from less than 1% to 45%, which is in line 
to our findings, meaning that during follow-up, 30.2% 
of them had recurrence and 11.3% patients progressed 
to muscle-invasive BC. [20]  Gontero, in a multicenter 
retrospective study, assessed the prognostic factors 
in patient who received BCG instillations, in the mul-
tivariable analysis showed that the most important 

Figure 2

Figure 3

Figure 4
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comitant carcinoma in situ (CIS) and for overall survival 
were age and tumor size, meaning that association of 
clinic-pathological factors such as age, tumor size has 
a risk of progression and they require more aggressive 
treatment, and tumor multiplicity predicted only re-
currence, [21] correlated to what we found in our study 
about gender, but in contrast to what is known, our 
results show that along age, female gender, also the 
number of tumors seems to be an independent factor 
for OS. This finding is in line with that of a large series 
of NMIBC patients treated with BCG that also included 
T1G3 [15], suggesting that BCG may be less effective in 
elderly patients. [22] Our results show that female gen-
der, and also the number of tumors seems to be an in-
dependent factor for overall survival. The overall 5-year 
OS rate of 72.2% is somewhat close to what Malm-
ström, Per-Uno, et al stated in 2009, [23] and an overall 
survival rate in our study is 37.7% at ten years. In our 
multivariable analysis, independent predictors of OS 
were gender as the 2012 article, published in the Euro-
pean Urology by Palou, 146 patients with primary stage 
T1 bladder cancer, following the controversy that exists 
over the most important prognostic factors in T1 high-
grade NMIBC patients treated with BCG that also found 
that female gender and CIS in the prostatic urethra are 
associated with increased risk of recurrence, progres-
sion and disease related death [24], and we also found 
that multifocality and tumor grade are independent 
factors for OS, which is according to what is known in-
cluding the latest publication by Otto et al. [25]

The overall 5-year progression rate of 11.3% found 
in our study is less to what the EORTC nomograms and 
risk group study showed in 2016, with a 5-year dis-
ease-progression rate of 19.8%, but our sample size is 
smaller, thus our results cannot reflect results from a 
larger study. [26] Gender difference incidence seems to 
be independent from other exposure risk, with women 
having more advanced tumors at diagnosis and with a 
long-term higher mortality reported in the largest re-
view [27], which differs from our findings in OS between 
males and females at five years and at 10 years that fa-
vors women.

G3 grade is associated with poor prognosis and 
poor overall survival in our study that is in accordance 
with EORTC Nomograms. [26] It is known that multi-
plicity is a significant independent predictor for recur-
rence [28] and progression with OS estimates according 
to multiple numbers of tumors being 70.34% at five 
years and 35.1% at ten years, compared to solitary tu-

mor, recording to our analysis.
Several limitations of this study have to be ad-

dressed. Firstly, its retrospective nature might lead to 
selection bias. Secondly, other variables that could be 
considered confounders have not been analyzed in this 
study (surgeon, quality of TUR, comorbidity, lympho-
vascular invasion, markers of inflammatory response). 
Thirdly, we do not have long-term data regarding can-
cer-specific survival as we did not have access to death 
certificates of the patients. Despite the limitations, our 
study fulfilled its aim to investigate the OS in primary 
T1 NMIBC patients and we provide accurate results that 
could be used as a reference for a Romanian popula-
tion of T1 NMIBC patients.

Conclusions
Our study supports current evidence that BCG ther-

apy with maintenance is an effective and safe therapy 
for T1 bladder cancer patients and it is a viable option 
for long-term use in such patients. We found that age 
and recurrence of tumors were associated with poor 
overall survival. Elderly patients should be strictly mon-
itored and in recurrence patients alternative options 
may be offered. 
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