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Abstract

Introduction: To identify patients who should be considered for
early radical cystectomy, we evaluated the clinical and pathologi-
cal variables affecting the outcome of patients with high-risk non-
muscle invasive bladder cancer (NMIBC) who underwent re-staging
transurethral resection (re-TUR).

Methods: We reviewed the clinical data of 453 patients treated for
urothelial carcinoma between 2006 and 2010. In total, 94 patients
underwent re-TUR after their initial TUR. Of these, 72 were not
upstaged to muscle invasive disease and were therefore included
in our study.

Results: On re-TUR, 31 patients had no residual tumour (TO) and 41
patients had residual NMIBC. A statistically significant difference
was noted between patients with pTO and patients with residual
NMIBC on re-TUR in regard to tumour recurrence and progression
(39% vs. 83%, p < 0.001) (6% vs. 34%, p = 0.005), respectively.
On multivariate analysis, tumour stage on re-TUR and the regimen
of intravesical bacillus Calmette-Guérin (BCG) therapy (induction
vs. maintenance) remained independent predicting factors for
recurrence-free survival (RFS) (p = 0.001, hazard ratio [HR]: 1.77),
(p <0.001 HR: 0.16) and progression-free survival (PFS) (p = 0.014,
HR: 2.11), (p = 0.008, HR: 0.097), respectively.

Conclusions: The presence of TO on re-TUR is associated with bet-
ter RFS and PFS and could be a predictive factor for candidates for
conservative management. Patients with persistent NMIBC on re-
TUR require close follow-up and, in some cases, could be consid-
ered for early cystectomy. Maintenance intravesical BCG therapy
can improve RFS and PFS in patients with high-risk NMIBC. This
study is limited by its retrospective nature and the relatively small
number of patients in the cohort.

Introduction

Bladder cancer is the second most common urologic malig-
nancy. About 70% of bladder tumours are non-muscle inva-
sive at presentation. Of these, 70% are confined to the blad-

der mucosa (Ta), 25% are invading the lamina propria (T1)
and 5% are carcinoma in situ (CIS).!

The optimal management of non-muscle invasive bladder
cancer (NMIBC) is based on 3 criteria: (1) complete trans-
urethral resection (TUR), (2) effective intravesical treatment
in association with early detection of conservative treatment
failure, and (3) timely intervention in the form of radical
cystectomy.? Re-staging TUR (re-TUR) to manage high-risk
NMIBC is now widely accepted because it improves clinical
staging, detects more tumours than initial TUR and reduces
the rate of early recurrence.?

Recent data support the concept that performing radical cys-
tectomy in patients with high-risk NMIBC before, rather than
after, progression to muscle-invasive tumour improves survival.
Thus, an approach using reliable risk stratification to identify
candidates at high risk for progression and candidates for early
cystectomy is required.? Since the role of biological markers is
not well-defined, it has been suggested that risk stratification
should be based on clinical and pathological features.*

Adverse prognostic features that have been associated
with a high risk of progression include number of tumours
(>3 lesions), tumour size (>3 cm), hydronephrosis, invasion
of the lamina propria (T1), depth of sub-mucosal invasion
(T1a vs. T1b), high-grade, concomitant CIS, T1 disease on
re-TUR, tumour recurrence on first follow-up cystoscopy, T1
recurrence and superficial prostatic urethral recurrence.>'°

To identify patients who should be considered for early
radical cystectomy, we evaluated the clinical and patho-
logical variables that may affect the outcome of patients
with high-risk NMIBC who underwent re-TUR. Outcome
was defined in terms of recurrence-free survival (RFS) and
progression-free survival (PFS).

Methods

We reviewed the clinical data of 453 patients with bladder
urothelial carcinoma treated between 2006 and 2010 to
identify patients with newly diagnosed NMIBC who under-
went re-TUR. Of these, 94 patients underwent re-TUR within
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3 months after their initial TUR due to either incomplete
resection, absence of muscularis propria, or second-look
TUR. Depending on the clinical and pathological adverse
prognostic features, intravesical chemotherapy and/or bacil-
lus Calmette-Guérin (BCG) therapy were administered after
re-TUR. Intravesical chemotherapy (mitomycin, doxorubi-
cin, or epirubicin) used in 37% of patients, was in the form
of a single intravesical instillation within the 24-hour post-
re-TUR period. Generally immediate postoperative chemo-
therapy was given in patients where complete resection
appeared to have been performed and BCG was not planned.
BCG therapy was either as a conventional 6-week induction
course alone or induction course followed by maintenance
therapy, which entailed 3 instillations at 3 months post-re-
TUR, then semi-annually thereafter for 3 years.

Patients were followed with cystoscopy and urine cytol-
ogy every 3 to 4 months in the first year, then every 4 to
6 months for the following 3 years and then annually. In
case of tumour recurrence, patients either underwent TUR
followed by intravesical BCG therapy or radical cystectomy
according to their clinical and pathological risk factors.

The end points of the study were RFS and PFS. Tumour
recurrence was defined as the presence of any tumour during
follow-up cystoscopy. Tumour progression was defined as
progression to muscle invasive disease. Patients who under-
went radical cystectomy for NMIBC and were not upstaged
to muscle invasive disease were censored because they were
no longer at risk of local progression.

Associations between categorical variables and tumour
recurrence or progression were determined by the Chi-
square test. Differences in variables with a continuous
distribution across dichotomous categories were assessed
using the Mann-Whitney test. RFS and PFS were calculated
from the time of re-TUR using Kaplan-Meier method and
compared with the log-rank test. Multivariate analyses were
done using the Cox proportional hazards regression model to
determine independent predictive factors of RFS and PFS. All
reported p values were two-sided, and statistical significance
was set at < 0.05. All statistical tests were done using SPSS
v.16.0 (SAS Institute, Cary, NC).

Results

Of the 94 patients who underwent re-TUR, 29 had Ta
tumours (8: Ta low grade, 21: Ta high grade) and 65 had
T1 tumours (1: T1 low grade, 64: T1 high grade) on their
initial TUR. On re-TUR, 52% of patients (49/94) had residual
NMIBC and 14% (13/94) were upstaged to muscle invasive
disease. The incidence of upstaging to muscle invasive dis-
ease on re-TUR was higher in T1 tumours than Ta tumours
(17% vs. 7%, p = 0.193), while the incidence of TO (no
residual tumour) on re-TUR was higher in Ta tumours than
in T1 tumours (48% vs. 28%, p = 0.052).

Predicting recurrence and PFS in NMIBC

Patients whose tumours were upstaged to muscle invasive
disease on re-TUR (n = 13) or whose follow-up data were
incomplete (n = 9) were excluded from further analysis.

Our study cohort consisted of 72 patients, including 56
males and 16 females, with median age 67 years (Table
1). On initial TUR, 25 patients had Ta (7: Ta low grade,
18: Ta high grade) and 47 had T1 high-grade tumours.
Ninety percent of patients had high-grade tumours and 8%
had concomitant CIS. The median follow-up period was
32.5 months. Twenty-seven patients out of the 72 (37%)
received a single instillation of intravesical chemotherapy
within 24 hours post-re-TUR. In total, 60 patients (83%)
received intravesical BCG therapy either as an induction
course alone (n = 33) or maintenance course (n = 27).
Twelve patients received more than 1 course of BCG and
14 (2: induction course alone, 12: maintenance course) did
not complete their BCG course due to adverse effects or
intolerance.

Tumour recurrence occurred in 64% of patients (46/72)
and it was associated with multifocality of the tumour on ini-
tial TUR (p = 0.005), higher T stage on re-TUR (p = 0.001),
and regimen of intravesical BCG therapy (induction alone
vs. maintenance) (p < 0.001). On the other hand, tumour
progression to muscle invasive disease occurred in 22%
of patients (16/72) and was associated with hydronephro-
sis (p = 0.005), higher T stage on initial TUR (p = 0.034),
higher T stage on re-TUR (p = 0.005), and regimen of intra-
vesical BCG therapy (induction alone vs. maintenance)
(p = 0.015). A statistically significant difference was noted
between patients with TO on re-TUR and patients with resid-
ual NMIBC on re-TUR in regard to tumour recurrence and
progression (39% vs. 83%, p < 0.001) (6% vs. 34%, p =
0.005), respectively (Table 2).

The overall median RFS was 13 months (95% confidence
interval Cl], 8-19) while overall median PFS was not reached
(mean: 57 months; 95% Cl 50-63). On univariate survival
analysis using the Kaplan-Meier method and log-rank test for
comparison, a shorter RFS was found in patients with mul-
tiple tumours on initial TUR (p = 0.008, log-rank = 6.928),
hydronephrosis (p = 0.035, log-rank= 4.454), higher T
stage on re-TUR (p < 0.001, log-rank = 25.717), no early
intravesical chemotherapy versus early intravesical chemo-
therapy (p = 0.035, log-rank = 4.461) and induction BCG vs.
maintenance BCG therapy (p < 0.001, log-rank = 20.885)
(Fig. 1, part B). Likewise, a shorter PFS was found in patients
with hydronephrosis (p = 0.007, log-rank = 7.269), higher T
stage on initial TUR (p = 0.032, log-rank = 4.607), higher T
stage on re-TUR (p = 0.001, log-rank = 17.1) and induction
BCG versus maintenance BCG therapy (p = 0.009, log-rank
= 6.740) (Fig. 1, part D).

We also noted that patients with pTO on re-TUR had bet-
ter RFS and PFS compared to patients with residual NMIBC
on re-TUR (p < 0.0001, log-rank = 21.545) (p = 0.004, log-
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Table 1. Patients characteristics
Median age (range)

67 years (48-88)

Gender

Male 56 (78%)
Female 16 (22%)
Pathology of initial TUR

Ta low grade 7 (10%)
Ta high grade 18 (25%)
T1 high grade 47 (65%)
Size of tumour

<3cm 44 (61%)
>3 cm 28 (49%)
Multifocal tumour

Yes 34 (47%)
No 38 (53%)
Concomitant CIS

Yes 6 (8%)
No 66 (92%)
Regimen of intravesical BCG therapy

Induction alone 33 (55%)
Maintenance 27 (45%)
Early intravesical chemotherapy

Yes 27 (37%)
No 45 (63%)

Median follow-up period (range) 32.5 months (4-72)

TUR: transurethral resection; CIS: carcinoma in situ; BCG: bacillus Calmette-Guérin.

rank = 8.337), respectively (Fig. 1, parts A and C).

On multivariate analysis of predictive factors for RFS and
PFS using the Cox proportional hazards regression model,
only T stage on re-TUR and regimen of intra-vesical BCG
therapy remained independent prognostic factors for RFS (p
=0.001, hazard ratio [HR]: 1.776), (p < 0.001, HR: 0.165),
respectively and PFS (p = 0.014, HR: 2.114), (p = 0.008,
HR: 0.097), respectively (Table 3).

Discussion

The management of high-risk NMIBC remains a subject of
controversy. Although several attempts have been made to
identify patients at high risk for progression who should
undergo early cystectomy, the question as to when to switch
from conservative therapy to radical cystectomy remains
largely unanswered. In the present retrospective study, we
evaluated the clinical and pathological variables that affect
RFS and PFS in patients with high-risk NMIBC who under-
went re-TUR to help identify candidates for either conserva-
tive management or radical cystectomy.

In the study cohort, re-TUR detected residual NMIBC in
52% of patients and improved clinical staging in 14% of
patients whose tumours were upstaged to muscle invasive
disease. The incidence of residual tumours on re-TUR was
higher in patients with T1 than in patients with Ta (p = 0.05).

Table 2. Tumour recurrence and progression in relation to
pathology of initial TUR and re-TUR

No. Recurrence, Progression,

patients no. (%) no. (%)
Pathology of initial TUR
Ta (LG:7, HG: 18) 25 14 (56%) 2% (8%)
T1 (HG) 47 32 (68%) 14 (30%)
Pathology of re-TUR
T0 31 12 (39%) 2 (6%)
Ta (LG: 3, HG: 15) 18 16 (89%) 5% (28%)
CIs 4 2 (50%) 0
T1 (HG) 19 16 (84%) 9 (47%)
peeualiiEcon M 34 (83%) 14 (34%)
re-TUR
Total 72 46 (64%) 16 (22%)

*All Ta progressions were high grade. re-TUR: re-staging transurethral resection; NMIBC:
non-muscle invasive bladder cancer; LG: low grade; HG: high grade.

Likewise, the incidence of tumour upstaging in patients with
T1 was higher than in patients with Ta (p = 0.19). These rates
of residual tumour and upstaging on re-TUR are within the
range reported in literature 26% to 83% and 9% to 49%
respectively;'" they point to the importance of re-TUR in the
management of NMIBC especially in T1 and/or HG tumours.

It is worth mentioning that the presence of residual tumour
on re-TUR was associated with higher risks of tumour recur-
rence and progression compared to patients with TO on re-
TUR. We found that 83% of patients with residual tumour on
re-TUR developed recurrence compared to 39% of patients
with TO (p < 0.001). Furthermore, 34% of patients with
residual tumour on re-TUR progressed to muscle-invasive
disease compared to 6% of patients with TO (p < 0.007).
Patients with TO on re-TUR had a significantly longer RFS
and PFS compared to patients with residual tumour on re-
TUR (p < 0.001, p = 0.004, respectively). Similar results
were reported in a previous study in which tumour-free sta-
tus at repeat TUR was associated with fewer recurrences,
longer times to tumour recurrence and less progression.'?
These findings underscore the importance of complete resec-
tion of all visible or suspicious lesions on the outcome of
patients with NMIBC.

The major finding in this study is that in multivariate anal-
ysis, T stage on re-TUR and the regimen of intra-vesical BCG
therapy (induction vs. maintenance) were the only inde-
pendent prognostic factors for RFS (p = 0.001, HR: 1.776),
(p < 0.001 HR: 0.165) respectively and PFS (p = 0.014, HR:
2.114), (p = 0.008, HR: 0.097).

In a prospective study including 710 patients with NMIBC,
pathology on re-staging TUR and response to treatment at
first follow-up cystoscopy were the only independent pre-
dicting variables for first tumour recurrence and they were
also the most significant predicting factors for tumour pro-
gression.? It should be noted that maintenance intravesi-
cal BCG therapy was not allowed in this study. A recently
published study reported that maintenance intravesical BCG
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Table 3. Multivariate analysis of predictive factors for RFS and PFS

RFS PFS
Variables Categories Hazard ratio* value Hazard ratio* =
(95% Cl) i (95% Cl) P
. 2.406 1.419
Hydronephrosis Yes vs. No (0.733.7.896) 0.148 (0.305-6.599) 0.656
Multifocality of tumours Yes vs. No 0.957 0.912 N/A N/A
¥ ' (0.436-2.097) '
T stage on initial TUR Ta, T1 N/A N/A Gl 0.108
¢} ' (0.820-7.385) ’
1.776 2.114
T stage on re-TUR TO, Ta, CIS, T1 (1.279-2.464) 0.001 (1.163-3.845) 0.014
Immediate intravesical 0.854
chemotherapy Vs v e (0.370-1.970) vt AR A
Regimen of intravesical BCG Induction alone vs. 0.165 <0.001 0.097 0.008
therapy maintenance (0.064-0.424) ’ (0.017-0.542) ’

*Hazard ratio according to Cox regression analysis. TUR: transurethral resection; RFS: recurrence-free survival; PFS: progression-free survival; BCG: bacillus Calmette-Guérin.

therapy in patients with high recurrence or progression risk
improved the rates of 5-year RFS and PFS compared to
induction therapy only (100% vs. 18%, p = 0.009) (100%

vs. 69%, p = 0.047) respectively.’ The limitations of our
study are its retrospective nature and the relatively small
number of patients in the cohort.
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Fig. 1. Kaplan-Meier curves of recurrence-free survival and progression-free survival. A and C: T0 vs. residual non-muscle invasive bladder cancer on re-
transurethral resection (log-rank test result: 21.545, 8.337, respectively). B and D: Regimen of bacillus Calmette-Guérin (BCG) therapy (induction vs. maintenance)

(log-rank test result: 20.885, 6.740. respectively).
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The presence of TO on re-TUR is associated with a favour-
able RFS and PFS and could be useful in selecting patients
for bladder preservation management. The presence of
residual tumour on re-staging TUR requires close follow-
up and in some case early cystectomy should be consid-
ered. Maintenance intra-vesical BCG therapy was found to
improve the RFS and PFS in patient with high risk NMIBC.
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