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ABSTRACT
The International Bladder Cancer Group (IBCG) has proposed a prognostic model for intermediate risk

(IR) non-muscle invasive bladder cancer (NMIBC) for clinical decision-making. We applied the IBCG IR iOZ5 ted 16 Feb
model in a population-based Swedish setting in patients with primary IR NMIBC diagnosed 2013-2014 zggzp € ebruary

in BladderBaSe 2.0. Patients were stratified into low-risk (unifocal and tumour size < 3 cm) and intermedi-
ate-risk (multiple and/or tumour size = 3 cm) for estimation of 1- and 3-year recurrence-free survival (RFS).
Among 710 patients with IR NMIBC, 329 (46%) and 381 (54%) were categorized as low- and intermedi-
ate-risk, respectively. Probabilities of disease recurrence or death at 1 and 3 years in low-risk patients were
19% (95% confidence interval [Cl]: 15-23) and 41% (95% Cl: 35-46), versus 27% (95% Cl: 22-31) and 45%
(95% Cl: 40-50) in the intermediate-risk group. In a sensitivity analysis including only patients receiving
serial adjuvant instillations (n = 152) the corresponding probabilities at 1 and 3 years were 19% (95% Cl:
10-28) and 33% (95% Cl: 22-43) versus 15% (95% Cl: 7-23) and 31% (95% Cl: 20-41), respectively. Thus, no
clinically meaningful difference in recurrence-free survival was observed between International Bladder
Cancer Group low- and intermediate-risk groups in this population-based primary non-muscle invasive
bladder cancer setting.
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Introduction patients treated with transurethral resection (TURB) and serial
adjuvant instillations showed clinically relevant differences in
RFS [2], supporting a stratified approach for clinical decisions
regarding follow-up and adjuvant therapies [3, 4]. We applied

the IBCG IR prognostic model in a population-based setting with

Due to heterogeneity within the intermediate risk (IR) group in
non-muscle invasive bladder cancer (NMIBC), the International
Bladder Cancer Group (IBCG) has proposed a three-group strati-
fication model for IR patients based on the following five risk

factors for recurrence-free survival (RFS): tumour size > 3 cm,
tumour multiplicity, early recurrence (< 1 year), frequent recur-
rences (> one per year), and failure of previous intravesical treat-
ment. The risk categories are grouped as low (no risk factors),
intermediate (one or two risk factors) and high (three or more
risk factors) IR NMIBC [1]. Thus, in primary NMIBC only tumour
size and multiplicity are possible factors. Validation of the IBCG
IR prognostic model in nine academic referral centers with 677

primary IR NMIBC.

Patients and methods

All 3,938 patients diagnosed with NMIBC 2013-2014 in the
Swedish National Register for Urinary Bladder Cancer (SNRUBC)
with information about tumour grade (according to WHO 1999)
[5] in the research database BladderBaSe 2.0 were considered
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for inclusion. These inclusion years were selected as informa-
tion on tumour size and tumour multiplicity was not registered
prior to 2013. The SNRUBC also consists of data on primary
management and a 5-year follow-up form assessing recurrence
and progression at 5 years. In addition to the data from SNRUBC,
information from the Patient Register, the Causes of Death reg-
ister and additional healthcare and demographic registers until
forms BladderBaSe 2.0 [6]. Excluding patients with primary car-
cinoma in situ (CIS), metastases, inadequate information about
follow-up and primary treatment with cystectomy or radiother-
apy, 2,407 patients with information about tumour size and
number of tumours were categorized according to the
European Association of Urology (EAU) 2021 prognostic model
[7]1, of which 710 were IR when excluding 71 grade 3 (WHO
1999) tumours according to the IBCG criteria [3] (Supplementary
figure 1 and Supplementary table 1). Patients were followed
from date of diagnosis to date of recurrence according to the
5-year follow-up form in the SNRUBC, or death, or censored
after 5 years from date of diagnosis at the timepoint of comple-
tion of the 5-year follow-up form. Categorical variables were
reported as numbers and proportions. Age was reported as
medians with interquartile ranges (IQR). We defined a compos-
ite event as the combination of recurrence and death to harmo-
nize methodology with Soria et al. [2] and estimated the
probability of not having the event, that is, RFS by Kaplan-Meier
curves and compared differences by log-rank test. We per-
formed a sensitivity analysis with recurrence and death related
to bladder cancer as event, where patients were censored at
date of death unrelated to bladder cancer (Supplementary fig-
ure 2). Probabilities of RFS were explored in sensitivity analyses
including patients receiving (n = 152) (Supplementary figure 3
and Supplementary table 2) and not receiving adjuvant
serial instillations (n = 558) (Supplementary table 3 and
Supplementary figure 4). For all statistical analyses the R statis-
tical package version 4.1.1 was used.

The Research Ethics Board at Uppsala University, Sweden
approved this study (year of approval and diary number:
2015-277,2019-03574, 2020-05123, and 2022-01747-02).

Results

In 710 patients with primary IR NMIBC, 152 (21%) patients were
treated with adjuvant serial instillations. Additional patient and
treatment characteristics are shown in Table 1. According to the
IBCG model, 329 (46%) and 381 (54%) patients were low-IR and
intermediate-IR risk (patients with primary NMIBC cannot be
categorized as high-IR). During median 4.2 (IQR: 1.1-5.0) years of
follow-up, 128 low-risk IR and 139 intermediate-risk IR patients
experienced recurrence and 18 low-risk IR and 21 intermedi-
ate-risk IR patients died. The difference in RFS was not statisti-
cally significant (p = 0.2) (Figure 1). Probabilities of recurrence or
death at 1 and 3 years after diagnosis were 19% (95% Confidence
Interval [CI]: 15-23) and 41% (95% Cl: 35-46) in low-risk IR, ver-
sus 27% (95% Cl: 22-31) and 45% (95% Cl: 40-50) in patients
with intermediate-risk IR. Using recurrence and death related to
bladder cancer as event, no statistically significant differences

Table 1. Baseline characteristics for all 710 patients with primary
intermediate risk (IR) non-muscle invasive bladder cancer and stratified by
risk category.

Group Low-IR Intermediate-IR Total
n (%) n (%) n (%)

Number of patients 329 381 710

Median age [interquartile 71[65-79] 75 [69-81] 73 [67-80]

range] years

Sex

Female 71(10) 100 (14) 171 (24)

Male 258 (36) 281 (40) 539 (76)

Tumour size

<3 cm 329 (46) 193 (27) 522 (74)

>3 cm 0(0) 188 (26) 188 (26)

Multiplicity

Single 329 (46) 147 (21) 476 (67)

Multiple 0(0) 234 (33) 234 (33)

Tumour stage

Ta 306 (43) 378 (53) 684 (96)

T1 23 (3) 3(0.4) 26 (4)

Grade (WHO 1999)

LMP 0(0) 4(0.6) 4(0.6)

G1 2(0.3) 146 (21) 148 (21)

G2 327 (46) 231(33) 558 (79)

Single postoperative 13(2) 25 (4) 38 (6)

instillation

Adjuvant serial 72 (10) 80 (11) 152 (21)

instillations*

BCG 34 (5) 35(5) 69 (10)

Serial chemotherapy 38 (5) 45 (6 83(11)

instillations

WHO: World Health Organization; LMP: low malignant potential; BCG:
Bacillus Calmette-Guérin. *One patient with missing information.

were observed between low and intermediate IR primary NMIBC
(Supplementary figure 2).

In a sensitivity analysis comprising only patients receiving
serialadjuvantinstillations (Supplementary table 2), corresponding
probabilities of recurrence or death at 1 and 3 years were 19%
(95% ClI: 10-28) and 33% (95% Cl: 22-43%) versus 15% (95% Cl:
7-23) and 31% (95% Cl: 20-41), respectively (Supplementary
figure 3).

Discussion

The IBCG prognostic model for IR NMIBC predicted similar RFS
in low- and intermediate-risk primary IR NMIBC at 3 years after
diagnosis and in patients with serial adjuvant instillations.

The five risk factors for recurrence suggested by the IBCG were
based on a collaborative review of randomized clinical trials,
systematic reviews and meta-analyses [1]. The current study
population with primary IR NMIBC is likely more homogenous
than patients in the previous validation study [2] and represents a
real-life setting including patients from a variety of hospitals
nation-wide. Regarding grade, this study applied the WHO 1999
grading system, as opposed to WHO 1973 or 2004/2022 systems
used in previous studies [1, 2]. As the different grading systems
have shown different recurrence-predictive capabilities, that is,
the four-tier combination of WHO 1973 and 2004/2022 (a proxy
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Figure 1. Recurrence-free survival (RFS) for all 710 patients with primary intermediate risk (IR) non-muscle invasive bladder cancer stratified in low- and
intermediate-IR (log-rank test p = 0.2). Event is defined as recurrence or death as a composite endpoint.

for WHO1999) predicted recurrence [8], whereas WHO 1973
grading system did not [9]. Likely, the more precise definition of
grade 2 by the WHO 1999 system compared to WHO 1973,
suggests that IR tumours in this setting could be a more
homogenous group, further contributing to similar RFS in the
low- and intermediate-risk IR categories in this study.

Excluding patients with missing data on tumour size and
tumour multiplicity could have influenced the generalizability of
our results if these excluded patients inherently had a higher
propensity to recur. Yet, we did not detect any large differences in
patient characteristics among those with missing data and the
main study population (Supplementary table 1). Another
limitation is the low proportion of patients treated with serial
adjuvant chemotherapy instillations, due to paucity of such
practice in several hospitals in Sweden during the years of 2013
and 2014. Still, as the results did not change in the sensitivity
analysis including only patients receiving adjuvant serial
instillations, it is unlikely that this feature influenced the internal
validity of the study. As a consequence of similar RFS in low- and
intermediate-risk primary IR NMIBC, no formal assessment of
calibration and discrimination of the IBCG prognostic model was
undertaken.

Thus, prediction of recurrence based on only clinical factors
in the IBCG model in primary IR NMIBC seems inadequate
when applied in a larger cohort outside referral centers. In line
with this, in the large cohort where the EAU 2021 prognostic
model for progression was constructed, a model for prediction
of RFS could not be identified [10]. Factors not measured in the
IBCG model that could affect RFS include how well the TURB

surgery is performed and biological characteristics such as
the tumour’s molecular subtype and grade. Furthermore, a
recent publication shows promising results for an artificial
intelligence-based model for progression including patients
with IR NMIBC [11].

In conclusion, this study does not support the use of the
International Bladder Cancer Group prognostic model to predict
recurrence-free survival in patients with primary intermediate
risk non-muscle invasive bladder cancer. The International
Bladder Cancer Group model seems to lack information for
clinical decision-making in terms of a stratified use of adjuvant
instillations (serial chemotherapy or Bacillus Calmette-Guérin) or
intensity of follow-up [3].
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