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Purpose

The purpose of this study was to assess the correlation of previous bladder cancer history
with the recurrence and progression of patients with high-risk non-muscle-invasive bladder
cancer treated with adjuvant Bacillus Calmette-Guérin (BCG) and to evaluate their natural
history.

Materials and Methods

Patients were divided into two groups based on the existence of previous bladder cancer
(primary, non-primary). A logistic regression analysis was used to identify the possible
differences in the probabilities of recurrence and progression with respect to tumor history,
while potential differences due to gender, tumor size (> 3 cm, < 3 cm), stage (pTa, T1),
concomitant carcinoma in situ (pTis) and number of tumors (single, multiple) were also
assessed. Univariate and multivariate models were employed. In addition, Kaplan-Meier
survival analysis was used to compare recurrence- and progression-free survival between
the groups.

Results

A total of 192 patients were included (144 with primary and 48 with non-primary tumors).
The rates of recurrence and progression for patients with primary tumors were 27.8% and
12.5%, respectively. The corresponding percentages for patients with non-primary tumors
were 77.1% and 33.3%, respectively. The latter group of patients displayed significantly
higher probabilities of recurrence (p=0.000; 95% confidence interval [Cl], 4.067 to 18.804)
and progression (p=0.002; 95% Cl, 1.609 to 7.614) in a univariate logistic regression analy-
sis. Previous bladder cancer history remained significant in the multivariate model account-
ing for history, age, gender, tumor size, number of tumors, stage and concomitant pTis
(p=0.000; 95% Cl, 4.367 to 21.924 and p=0.002; 95% Cl, 1.611 to 8.182 for recurrence
and progression respectively). Kaplan-Meier curves revealed that the non-primary group
hadreduced progression- and recurrence-free survival.

Conclusion

Previous non-muscle-invasive bladder cancer history correlates significantly with recurrence
and progression in patients with high-risk non-muscle-invasive disease treated with adju-
vant BCG.
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Introduction

respond well to intravesical BCG therapy, and their tumors
persist or recur early after BCG treatment, which may
become invasive and /or metastatic. The evaluation of these

Bacillus Calmette—Guérin (BCG) is the most effective
intravesical treatment for high-risk, non-muscle-invasive
bladder cancer patients markedly meliorating their outcome
[1,2]. However, a substantial proportion of patients do not

| http://www.e-crtorg |

patients is challenging due to their heterogeneity and
difficulty in their natural history prognosis [3,4].

Several prognostic parameters, including molecular patho-
logical and immunological ones, have been evaluated in

Copyright © 2015 by the Korean Cancer Association 495

€ This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.4143/crt.2014.050&domain=pdf&date_stamp=2015-07-09

Cancer Res Treat. 2015;47(3):495-500

patients treated with BCG [5]. Some of these factors have
been well studied however many of them have a controver-
sial prognostic role. Traditional prognostic factors, such as
tumor size, stage and grade, concomitant carcinoma in situ
(pTis), tumor recurrence rate, and multiplicity, are broadly
admitted to be clinically inaccurate for the purpose of deter-
mining the prognosis of recurrence and progression in
high-risk, non-muscle-invasive patients treated with BCG.
Therefore, there are many studies that attempt to identify the
subset of patients who will not respond to BCG therapy and
who could benefit from an early aggressive treatment [6-8].

We conducted a retrospective study in order to evaluate
the role of previous non-muscle-invasive bladder cancer his-
tory as a risk factor for recurrence and progression in patients
with high-risk, non-muscle-invasive bladder cancer, and to
define their natural history via estimating the median time
to recurrence and median time to progression.

Materials and Methods

1. Patients and treatment

During the enrollment period, between August 2001 and
December 2010, we included patients with transurethrally
resected, histologically proven, primary or not, single or
multiple, non-muscle-invasive (carcinoma in situ, pTis, pTa,
pT1), high-grade (according to the 2004 World Health
Organization [WHO] classification) bladder cancer. The
follow-up period for each individual patient was calculated
starting from the day of first postoperative follow-up
cystoscopy until last encounter with the patient or death, or
in every other case, December 2011. Patients with a present
or previous history of upper urinary tract carcinoma or
patients with muscle invasive disease were excluded. Within
6 hours after transurethral resection, patients received one
intravesical instillation of epirubicin 50 mg. The instillation
was omitted in every case of postoperative clinically signifi-
cant bleeding, fever, and perforation. In addition, random
multiple biopsies of the bladder were performed in the event
of a Tis lesion suspicion. After 3 weeks of resection (either
first or repeated) all patients received an adjuvant induction
course of 6 weekly intravesical BCG instillations. Further-
more, they received maintenance BCG therapy. As mainte-
nance therapy, we applied a modification of the procedure
proposed by Lamm et al. [9]. Patients received three weekly
intravesical BCG instillations administered at 3, 6, 12, 18, 24,
30, and 36 months after the last inductive instillation. Our
study was approved by the Ethics Committee—Scientific
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Board of the University Hospital of Larissa and it adheres to
the provisions of the Declaration of Helsinki (as revised in
Tokyo 2008).

2. Assessment

Whenever the biopsy specimen lacked muscle or the resec-
tion was incomplete, a transurethral resection was repeated
within 4-6 weeks. More than 80% of our pathological speci-
mens were evaluated by the same uropathologist. All
patients underwent a cystoscopy every 3 months for the first
2 years, every 6 months for the next 3 years, and annually
thereafter. Any visible lesion had to be resected. When
cystoscopy was performed, a cytology examination was
additionally performed. Patients had an imaging examina-
tion of the upper urinary tract (intravenous urogram) every
two years.

Recurrence was established only by a histologic report. We
considered a progression as every change from Ta to at least
T1, and from T1 to at least T2 stage, as well as the presence
of Tis at any point in histologic reports derived from patients
with no previous Tis diagnosis. Patients were classified in
the following two groups: group A, patients with primary
tumors; and group B, patients with non-primary tumors,
who had a positive history of histologically diagnosed
high-risk, non-muscle-invasive bladder cancer, in our insti-
tution or not, prior to the beginning of the enrollment period.

Primary end point of our study was the evaluation of
differences in the potential prognostic factors associated with
recurrence and progression (age, gender, bladder cancer
history, stage, number of tumors, concomitant Tis, and
tumor size) for all patients, and the secondary point was the
investigation of the natural history of these tumors by calcu-
lating the median time to recurrence and progression.

3. Statistical analysis

Alogistic regression analysis was used in order to identify
the possible differences in the probabilities of recurrence and
progression with respect to tumor history (primary, non-
primary). The potential differences due to gender, tumor size
(>3 cm, <3 cm), stage (Ta, T1), concomitant Tis, and number
of tumors (single, multiple) were assessed, following the
same approach both in univariate and multivariate models.
Kaplan-Meier survival analysis was employed to compare
recurrence- and progression-free survival between the
primary and non-primary tumors. A statistical analysis was
implemented using the SPSS ver. 19 (IBM Co., Armonk, NY).
Two-sided p-values < 0.05 were considered to be statistically
significant.
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Table 1. Frequency distribution of primary and non-primary tumors with respect to all studied variables

History

Total Chi-squared (p-value)

Non-primary

Gender (male/female) 118/26 42/6 160/32 0.371
No. of tumors (single/multiple) 63/81 24/24 87/105 0.451
Size of tumor (>3 cm/< 3 cm) 113/31 32/16 145/47 0.099
Stage (Ta/T1) 32/112 15/33 47/145 0.208
Concomitant Tis (no/yes) 97 /47 32/16 129/63 0.929
Table 2. Multivariate logistic regression analysis for recurrence

p-value Odds ratio 95% CI
History 0.000 9.785 4.367-21.924
Age 0.632 0.992 0.959-1.026
Gender 0.695 0.824 0.312-2.172
No. of tumors (single/multiple) 0.750 1.113 0.576-2.150
Size of tumor (>3 cm/< 3 cm) 0.322 0.654 0.283-1.514
Stage (Ta/T1) 0.348 1.460 0.663-3.217
Concomitant Tis (no/yes) 0.433 1.315 0.663-2.611

CI, confidence interval.

Results

1. Patients

A total of 192 patients were enrolled in our study; 160 of
whom (83.3%) were male and 32 (16.7%) were female. The
mean age at diagnosis was 69.5 years, and the mean follow-
up was 33.5 months. Taking into consideration of the previ-
ous history of high-risk, non-muscle-invasive bladder cancer
histologically diagnosed, 144 patients (75%) had primary
tumors and 48 patients (25%) had non-primary tumors. In
total, 163 patients (84.9%) received a single postoperative
intravesical instillation of epirubicin 50 mg. The instillation
was omitted in 29 patients (15.1%) due to postoperative clin-
ically significant bleeding or fever. We proceeded to take
random multiple biopsies from the bladder wall of 44
patients (22.9%), due to a suspicion for the presence of carci-
noma in situ lesion. A transurethral resection was repeated
within 4-6 weeks after the first one in 29 patients (15.1%)
since the biopsied specimen did not contain muscle or the
initial transurethral resection was incomplete (4 patients
from group A and 1 patient from group B). In groups A and
B, 121 patients (84%) and 39 patients (81.3%), respectively,
completed at least one induction course of BCG (6 consecu-
tive weekly instillations). The frequency distribution of the
primary and non-primary tumors with respect to the demo-

graphic and pathological features of the 192 subjects enrolled
in our study is presented in Table 1.

2. Recurrence

The 3-year-recurrence rate for patients with history of
primary tumor (group A) was 27.8%; while for patients with
non-primary tumors (group B) was 77.1%. The latter group
of patients exhibited significantly higher probabilities of
recurrence (p=0.000; 95% confidence interval [CI], 4.067 to
18.804) in the univariate logistic regression analysis. Bladder
cancer history remained significant in the multivariate model
(Table 2), accounting for history, age, gender, size of tumor,
number of tumors, stage and concomitant Tis (p=0.000; 95%
CI, 4.367 to 21.924). The median time to recurrence for non-
primary patients was 11.9 months (range, 3.3 to 39.6 months)
versus 21.2 months (range, 5.3 to 87.8 months) for primary
ones. Kaplan-Meier curves revealed that the group of
patients with non-primary tumors had a statistically signifi-
cant reduced recurrence-free survival (log rank p-value=
0.000) (Fig. 1).

3. Progression

The 3-year-progression rate for patients with history of
primary tumor (group A) was 12.5%, and the corresponding
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Fig. 1. Kaplan-Meier survival curves for the difference in
recurrence free survival between patients with primary
(blue) and non-primary (green) tumors.

percentage for patients with non-primary tumors (group B)
was 33.3%. Patients in group B displayed significantly higher
probabilities of progression (p=0.002; 95% CI, 1.609 to 7.614)
in a univariate logistic regression analysis. Bladder cancer
history remained significant in the multivariate model
(Table 3), accounting for history, age, gender, size of tumor,
number of tumors, stage and concomitant Tis (p=0.002; 95%
CL, 1.611 to 8.182). The median time to progression was 16.8
months (range, 5.3 to 97.2 months) for primary and 20.2
months (range, 4.4 to 41.4 months) for non-primary patients.
Kaplan-Meier curves revealed that the group of patients with
non-primary tumors had a statistically significant reduced
progression-free survival (log rank p-value=0.004) compared
to the group of patients with primary tumors (Fig. 2).
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Fig. 2. Kaplan-Meier survival curves for the difference in
progression free survival between patients with primary
(blue) and non-primary (green) tumors.

Discussion

In the literature, a few studies have evaluated the prognos-
tic value of non-muscle-invasive bladder cancer history in
high-risk patients treated with adjuvant BCG, and their
results are conflicting. Fernandez-Gomez et al. [7] high-
lighted the importance of a previous bladder cancer history
in the prognosis of patients with non-muscle-invasive blad-
der cancer treated with adjuvant BCG in regards to recur-
rence and progression. This multivariate analysis of four
randomized CUETO trials included data from 1,062 patients
with primary and relapsing high- and intermediate-risk
tumors, showing a notable correlation between prior bladder
cancer resections and recurrence [7]. Furthermore, Takashi
et al. [10] evaluated the prognostic significance of various
clinicopathological factors that affect recurrence and progres-

Table 3. Multivariate logistic regression analysis for progression

p-value
History 0.002
Age 0.675
Gender 0.842
No. of tumors (single/multiple) 0.465
Size of tumor (>3 cm/< 3 cm) 0.251
Stage (Ta/T1) 0.438
Concomitant Tis (no/yes) 0.561

Odds ratio 95% CI
3.630 1.611-8.182
1.008 0.970-1.048
1.114 0.388-3.200
1.344 0.608-2.968
1.662 0.698-3.954
1.461 0.561-3.807
1.275 0.562-2.893

CI, confidence interval.
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sion in 146 patients with superficial bladder cancer undergo-
ing BCG therapy and reported that patients with a past
history of bladder cancer experienced significantly earlier
recurrence than those without such history [10]. In the same
way, Losa et al. [11] found a connection between previous
resections and recurrence in patients with non-muscle-inva-
sive bladder tumor treated with adjuvant BCG immunother-
apy.

On the other hand, there are many studies that failed to
demonstrate any association between prior bladder cancer
history and recurrence; however, they found a significant
correlation with progression. For instance, Alkhateeb et al.
[12] compared the outcome of 95 primary and 96 non-
primary high-risk, non-muscle-invasive bladder cancer
patients. This study focused its results on pT1 tumors, as they
believed that patients with a history of prior resections for
Ta or Tis, before progressing to T1, had a higher risk for
progression after adjuvant BCG than patients with primary
tumors [12]. Recently, a large retrospective study by Thomas
et al. [13] with a long follow-up (59 months) compared the
clinical outcomes of 1,061 patients with primary, progressive,
and recurrent high-risk tumors. They showed that the latter
had higher progression, disease-specific mortality, and the
overall mortality rates than those with primary cancers [13].
Finally, Martinez-Pineiro et al. [14] and Hurle et al. [15] in a
multivariate analysis also found that patients with previous
tumor resections are at higher risk for progression.

The differences of our study in comparison to the literature
are that firstly, we showed a statistically significant associa-
tion of non-primary tumors with both recurrence and
progression; and secondly, our group of patients consisted
of those with only high-risk non-muscle-invasive tumors
treated with BCG. Our study evaluated the prognostic
significance of non-primary tumors of the urinary bladder
because we believe that these patients have a different prog-
nosis than those with primary tumors. Indeed, we found that
patients who were presented with a history of non-primary
tumors at diagnosis of non-muscle-invasive, high-risk blad-
der cancer had a significantly higher frequency of recurrence
and progression compared to those with no previous history.
Furthermore, we tried to explore the natural history of the
disease in these patients because they form a subset with a
clinical course, which is difficult to be prognosed. To this
end, we determined median time to recurrence and median
time to progression for patients with primary bladder cancer
tumors (group A) and non-primary tumors (group B).

Among all prognostic factors we have evaluated, positive
bladder cancer history at diagnosis of non-muscle-invasive
high-risk disease seems to be the most important factor to
take into account in the evaluation of patients treated with
BCG, postoperatively. Other parameters associated with
recurrence and progression, such as age, gender, stage,

concomitant Tis, number of tumors, and tumor size (>3 cm
or < 3 cm), appear to be less helpful for the natural history
prognosis of the disease in this particular patient group. This
observation may help in identifying patients who need a
more aggressive treatment, most probably an early cystec-
tomy, due to their higher likelihood of recurrence and
progression.

The mechanism that leads bladder cancer to recur and
progress more quickly in patients with prior resections
remains elusive. Schrier et al. [16] gave an explanation for
this situation; based on the assumption that in high-risk,
non-muscle-invasive bladder cancer, there are cells sensitive
and non-sensitive to BCG treatment. Thus, BCG intravesical
therapy may destroy the sensitive cells, leaving the refractory
and more aggressive ones to grow [16]. Therefore, according
to that hypothesis, patients with a history of resections
progress earlier, because most of them, as well as in our
study, have been exposed at least one cycle of BCG. Another
hypothesis comes from El-Abbady et al. [17], who observed
that patients with previous resections had a more aggressive
local spread into the bladder. As a consequence, the relapsing
tumors may not be treated appropriately, and thereafter,
may progress faster than the non-relapsing tumors.

Limitations of our study seem to be its retrospective nature
which is an inherent weak point, and the duration of the
follow-up period. Indeed the mean follow-up period was
33.5 months, which is relatively short. Nevertheless, our
follow-up indicates the trend of recurrence and progression
for this specific group of patients. Based on our findings, as
well as the results from other studies, we believe that in
patients with a positive history of bladder cancer, before BCG
treatment, recurrence and progression begin earlier and
more often, when compared to those with a negative history.
This fact must be taken into account in the management of
patients with high-risk, non-muscle-invasive bladder cancer.
Previous studies have proposed several prognostic factors of
response to adjuvant BCG; however, a practical marker with
good independent prognostic value has not been identified
yet. Therefore, our study indicates the importance of prior
history of non-muscle-invasive bladder cancer as a risk
factor for progression and recurrence. Using real life data,
our observation can become useful to many urologists in
identifying patients who will not respond to BCG therapy.

Conclusion

A few studies have reported the prognostic factors for
high-risk, non-muscle-invasive bladder cancer patients
treated only with adjuvant BCG. Our analysis, in determin-
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ing progression-free survival, recurrence-free survival,
median time to progression, and median time to recurrence,
revealed that patients with previous relapses recur and
progress earlier in comparison to those with primarily
diagnosed high-risk tumors. Additionally, a prior, non-
muscle-invasive bladder-tumor history may play a signifi-
cant role in the evaluation of patients receiving postoperative
BCG immunotherapy. The latter observation is important,
because it could be used, in combination with other prognos-
tic factors, in counseling patients who are at high risk for

progression, and to whom BCG treatment does not seem to
offer clinical benefit.
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