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Abstract

The International Bladder Cancer Group (IBCG) scoring system has been proposed
for identifying patients suitable for active surveillance (AS) within the
intermediate-risk (IR) non-muscle-invasive bladder cancer (NMIBC) population.
Given that early recurrence has been associated with higher progression rates,
we aimed to assess whether better integration of recurrence-free survival (RFS)
into the IBCG risk stratification may further improve AS eligibility criteria. We ret-
rospectively identified 241 recurrent IR-NMIBC patients (during the period 2013-
2022) who were eligible for AS at the time of the first transurethral resection of
a bladder tumor. Kaplan-Meier and multivariable Cox regression analyses evalu-
ated the impact of IBCG risk factors and recurrence timing in predicting high-
grade (HG) progression-free survival (PFS), while discrimination was assessed
using Harrell’s concordance index (C-index). Patients who recurred within 6 mo
had significantly worse PFS than those with recurrence at >12 mo from diagnosis
(3-yr PFS: 42% vs 74%, p = 0.007), while no difference in progression rates were
observed for recurrence between 6 and 12 mo or at >12 mo. At a multivariable
analysis, RFS was independently associated with HG progression and outperformed
the IBCG risk group in predictive accuracy (C-index 0.78 vs 0.70). Integration of
both factors in the model resulted in the highest performance (C-index 0.79). The
time to first recurrence adds prognostic information beyond the IBCG criteria when
selecting IR-NMIBC patients eligible for AS. Patients recurring within 6 mo should
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not be considered for surveillance, while those with later recurrences may remain
eligible if no more than one IBCG risk factor is present. Prospective validation of the
AS criteria in the IR cohort at each recurrence will further help refine patients’
selection and follow-up.
Patient summary: In this study, we looked at patients with bladder cancer who
might be monitored (active surveillance) without immediate treatment. We found
that if the cancer comes back within 6 mo, there is a higher chance that it will
become more aggressive.
© 2025 The Authors. Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-

commons.org/licenses/by-nc-nd/4.0/).

Active surveillance (AS) involves close monitoring without
immediate transurethral resection of a bladder tumor
(TURBT) or adjuvant treatment, following the initial diagno-
sis of low-grade tumor disease [1,2]. While AS has increas-
ingly been considered for selected patients, its safety in
intermediate-risk (IR) non-muscle-invasive bladder cancer
(NMIBC) patients remains uncertain, largely due to the
heterogeneity of recurrence and progression rates in this
group [3,4]. To address this, the International Bladder Can-
cer Group (IBCG) has clinically validated a scoring system
for predicting recurrence and progression in IR-NMIBC
[5,6], and this tool has also been proposed for identifying
patients suitable for AS [2,7-9].

Although recurrence within the 1st year is recognized as
arisk factor within the IBCG criteria, we hypothesized that a
more precise assessment of recurrence timing could
improve patient selection for AS. Given that early recur-
rence has been associated with higher progression rates
[10-12], we aimed to assess whether better integration of
recurrence-free survival (RFS) into the IBCG risk stratifica-
tion may further improve AS eligibility criteria.

We relied on a Institute Review Board-approved,
prospectively maintained database collecting data on
patients treated with TURBT at two academic centers. We
focused on patients with a primary diagnosis of low-grade
(World Health Organization 1973: grade [G]1-2) Ta, from
2013 to 2022, who were eligible for AS at the time of first
TURBT [13], according to the Bladder Italian Active Surveil-
lance (BIAS) protocol (absence of hematuria, fewer than five
tumors, maximum diameter <1 c¢m, and negative urinary
cytology) [14]. According to the European Association of
Urology NMIBC guideline recommendations, patients
underwent follow-up with cystoscopic and urinary cytology
at 3 and 9 mo after the first TURBT, and then yearly for the
first 5 yr [3]. Data on subsequent intravesical treatment
were also recorded. We evaluated RFS, defined as any
NMIBC occurred at TURBT during follow-up, high-grade
(HG; G3) progression-free survival (PFS) and muscle-
invasive bladder cancer (MIBC). Recurrence was considered
confirmed only upon TURBT, and RFS was set at the time of
histopathological verification. Patients who did not progress
were censored at the date of the last cystoscopy, or—if they
experienced a nonprogressive recurrence—at the date of the
last TURBT.

Of the 575 patients with Ta low-grade bladder cancer
initially eligible for AS, 241 (42%) experienced at least one
recurrence and were included in the study. In this context,

AS is considered to begin at the time of recurrence, when
the clinical decision is made regarding whether to observe
or resect the recurrent tumor. For statistical analyses, the
IBCG score was applied at the time of recurrence, consider-
ing frequent recurrence (more than one recurrence per
year), early recurrence (<12 mo), multifocal disease, and
failure of previous intravesical treatment. Patients were
stratified further according to the number of IBCG risk fac-
tors: 0, 1-2, and >2, based on previously published method-
ology [8,9]. We estimated the risk of progression (HG
progression [HGP]) of disease based on the IBCG risk cate-
gories and RFS, using Kaplan-Meier curves. The observation
period was defined from the first recurrence to either pro-
gression at TURBT or last cystoscopy for patients without
progression. A multivariable Cox regression analysis tested
the impact of the IBCG risk group (0, 1-2, and > 2) and
RFS in predicting HGP, adjusted for age, sex, and tumor
grade (G1 vs G2) at diagnosis. Restricted cubic spline was
used to visually present the predicted hazard ratio (HR)
for HGP at the increase of RFS and the number of positive
IBCG factors. To compare the predictive value of RFS and
IBCG risk groups, we developed two separate models—one
including RFS and the other including the IBCG risk group,
and discrimination of each model was evaluated using Har-
rell’s concordance index (C-index). C-index also calculated
overall discrimination when incorporating both RFS and
the IBCG risk group into a combined model. All statistical
analyses were performed using RStudio (Posit PBC, Boston,
MA, USA).

Overall clinicopathological characteristics are depicted
in Supplementary Table 1. The median (interquartile range)
follow-up for patients free from progression was 43 (27-
84) mo. The majority of patients showed one to two IBCG
risk factors (66%) and recurred after 12 mo from diagnosis
(57%). There were overall 73 cases of progression, of which
nine progressed to MIBC. The median (interquartile range)
time to progression was 38 (20-76) mo for patients with
zero IBCG risk factors, 24 (10-50) mo for those with one
to two risk factors, and 14 (9-58) mo for those with more
than two risk factors. At Kaplan-Meier curves, patients
who recurred within the first 6 mo (3-yr PFS: 42%, 95% con-
fidence interval [CI]: 24-71%) exhibited worse PFS than
those who recurred >12 mo after diagnosis (3-yr PFS: 74%,
95% Cl: 65-85%, p = 0.007; Fig. 1A), while those who
recurred between 6 and 12 mo (3-yr PFS: 70%, 95% CI:
58-83%) showed similar progression rates to those recur-
ring at >12 mo (p = 0.9; Fig. 1A). Both patients with one to
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Fig. 1 - (A) Kaplan-Meier curves depicting high-grade progression of 241 intermediate-risk non-muscle-invasive bladder cancer patients, stratified for
recurrence timing. (B) Kaplan-Meier curves depicting high-grade progression of 241 intermediate-risk non-muscle-invasive bladder cancer, stratified for the
number of International Bladder Cancer Group (IBCG) risk factors. Bold values indicate statistically significant (p < 0.05).
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Table 1 - Multivariable logistic regression model assessing the added value of IBCG risk groups and recurrence-free survival in predicting high-

grade progression *"

Cox regression models HR 95% CI p value® C-index (95% CI)
Recurrence-free survival only 0.96 (0.95-0.98) <0.001 0.78 (0.74-0.83)
RES categories
6-12 vs <6 mo 0.41 (0.22-0.78) 0.007 0.72 (0.67-0.78)
>12 vs <6 mo 0.15 (0.08-0.29) <0.001
IBCG risk factors only
IBCG 1-2 vs IBCG 0 4.52 (1.79-11.39) 0.001 0.70 (0.64-0.76)
IBCG >2 vs IBCG 0 6.87 (2.43-19.41) <0.001
Combined IBCG vs RFS
RFS 0.97 (0.96-0.98) <0.001 0.79 (0.74-0.83)
IBCG 1-2 vs IBCG 0 3.01 (1.16-7.77) 0.023
IBCG >2 vs IBCG 0 2.74 (0.91-8.25) 0.07
Combined IBCG vs RFS categories
6-12 vs <6 mo 0.30 (0.15-0.60) <0.001 0.79 (0.74-0.85)
>12 vs <6 mo 0.16 (0.08-0.31) <0.001
IBCG 1-2 vs IBCG O 2.31 (1.12-4.79) 0.016
IBCG >2 vs IBCG 0 2.70 (0.89-8.23) 0.08
IBCG single factor vs RFS categories
6-12 vs <6 mo 0.32 (0.16-0.63) 0.001 0.81 (0.76-0.86)
>12 vs <6 mo 0.13 (0.07-0.26) <0.001
Failure of previous intravesical treatment 0.93 (0.52-1.63) 0.8
Multifocal disease at recurrence 1.07 (0.66-1.74) 0.8
Frequent recurrence 2.15 (1.32-3.50) 0.002

CI = confidence interval; HR = hazard ratio; IBCG = International Bladder Cancer Group; RFS = recurrence-free survival.
2 The model was adjusted for the same covariates (age, sex, and grading at diagnosis).

> Number of observations = 241. Number of events = 73.
€ Bold values indicate statistically significant (p < 0.05).

two (3-yr PFS: 63%, 95% Cl: 55-73%, p = 0.009) or more than
two (3-yr PFS: 64%, 95% CI: 50-83%, p = 0.032) IBCG risk fac-
tors had higher progression rates than those with zero (3-yr
PFS: 86%, 95% Cl: 76-96%) IBCG risk factors (Fig. 1B). At
multivariable Cox regression analyses (Table 1), patients
with RFS of <6 mo showed HRs for progression, when com-
pared with both those who recurred between 6 and 12 mo
and those with recurrence at later than 12 mo. Conversely,
IBCG risk factors showed a robust increase in progression
until two risk factors, while subsequent addition of further
risk factors did not result in an increase of HGP (Supplemen-
tary Fig. 1B). Specifically, time and frequency of recurrence
were the two most important predictors of progression
among the IBCG criteria (Table 1). The Cox model integrat-
ing RFS showed higher discrimination (C-index: 0.78, 95%
CI: 0.74-0.83) than the model using the IBCG criteria (C-
index: 0.71, 95% CI: 0.65-0.78). Discrimination was similar
in the overall model integrating the IBCG criteria and RFS,
both when considering RFS as continuous or categorical
(C-index: 0.79, 95% CI: 0.74-0.85; Table 1).

We demonstrated that the time to first recurrence had
the highest discrimination in predicting HGP, and its inte-
gration into the IBCG scoring system and existing guideline
algorithms might better refine AS eligibility criteria. For
instance, very early recurrence (<6 mo) identified patients
at a higher risk of progression, while those who experienced
recurrence between 6 and 12 mo had a progression risk
comparable with those who remained recurrence free for
at least 12 mo. For these reasons, we believe that the IBCG
early recurrence criteria could be refined to improve strati-
fication of patients at a very high risk of progression, ideally
those with RFS of <6 mo. Future studies should definitively
address whether patients with very early recurrence should
be excluded from AS, regardless of the IBCG risk score, while

those with mid-to-late recurrence might still be preferred
to undergo AS following the IBCG criteria.

Although our study expands upon the previous litera-
ture, it is not without limitations. First, because our cohort
was exposed to regular TURBT at any recurrence, we cannot
draw definite conclusions regarding long-term safety and
efficacy of AS. Second, only a small proportion of our
patients underwent an early single intravesical instillation
of mitomycin after TURBT, and even a smaller percentage
received an induction course after recurrence. Although this
reflects the low-risk nature of the population at initial diag-
nosis (all patients initially included were eligible for AS,
which inherently selected individuals without significant
risk features warranting an induction course) for intravesi-
cal therapy. However, the decision to withhold further
induction courses resulted in slightly higher progression
rates than those previously reported in the literature [9]
and may have affected the discriminatory accuracy of the
IBCG criteria, as prior failure of intravesical treatments is a
significant risk factor within the IBCG scoring system. Third,
the lack of pathological data from subsequent TURBT made
it impossible to verify which patients remained eligible for
AS at the time of recurrence, in terms of both the number
and the maximum size of recurrent tumors. Prospective val-
idation of the BIAS criteria in the IR cohort at each recur-
rence will further help refine patients’ selection and
follow-up—not only to maintain the oncological safety of
AS, but also to support its implementation, preserve quality
of life, and avoid overtreatment in patients with multiple
comorbidities.
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