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Objectives: Multiple clinical practice guidelines, conflicting evidence, and physician

perceptions result in variations in risk stratification among patients with non-muscle-

invasive bladder cancer (NMIBC). This study aims to describe the extent of this variation

and its impact on management approaches in the Asia-Pacific region.

Methods: We conducted a cross-sectional survey involving 32 urologists and seven

medical oncologists with ≥8 years of experience managing early-stage bladder cancer

patients across Australia, Hong Kong, Japan, South Korea, Singapore, and Taiwan. The

physicians completed an anonymous questionnaire that assessed their risk stratification

and respective management approaches, based on 19 NMIBC characteristics. For each

NMIBC characteristic, they were required to select one risk group, and their most

preferred management approach.

Results: Our results demonstrated a higher consensus on risk classification versus

management approaches. More than 50% of the respondents agreed on the risk

classification of all NMIBC characteristics, but 42% or fewer chose the same treatment

option as their preferred choice for all but two characteristics—existence of variant

histology (55%) and persistent high-grade T1 disease on repeat resection (52%). Across

territories, there was the greatest variation in preferred treatment options (i.e., no

treatment, intravesical chemotherapy, or Bacillus Calmette-Gu�erin [BCG] treatment) for

intermediate-risk patients and the highest consensus on the treatment of very high-risk

patients, namely radical cystectomy.

Conclusions: Our study revealed considerable variation in risk stratification and

management of NMIBC in the region. It is critical to develop practical algorithms to

facilitate the recognition of NMIBC and standardize the treatment of NMIBC patients.
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INTRODUCTION

Bladder cancer is among the top 10 most prevalent cancers in the world, with over 200 000
new cases diagnosed in the Asia-Pacific region in 2020.1 Non-muscle-invasive bladder cancer
(NMIBC) is the most common form of bladder cancer and is characterized by frequent recur-
rence and an increased risk of progression.

Despite the availability of multiple clinical practice guidelines and consensus statements for
the diagnosis and management of NMIBC patients,2–6 treatment decisions in clinical practice
are frequently complicated by various patient-related factors that influence patient prognosis
and, hence, the suitability of various treatment regimens. Furthermore, discrepancies among
various clinical guidelines contribute to considerable variations in the management of this
disease.7 For instance, although a risk-stratified approach for the management of NMIBC is
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recommended, the characteristics that define the various risk
categories differ among guidelines.4,5 Differences in disease
management are compounded by disparities in the availability
of treatment regimens across the Asia-Pacific region.

While the NCCN-Asia consensus statement on bladder
cancer provides a brief overview of the different resources
available for the management of bladder cancer in various
Asian countries,2 there are limited data on the treatment land-
scape, clinical regimens, and consideration factors used by
clinicians across the Asia-Pacific region. The information on
current treatment approaches for NMIBC contained in this
study will help inform adherence to recommended strategies
and identify management gaps. This study describes the treat-
ment patterns employed by physicians for the management of
NMIBC in the Asia-Pacific region. A part of the results of
this study was previously presented at the 19th Urological
Association of Asia Congress 2022 and published as an
abstract.8

METHODS

Design of questionnaire

A questionnaire was developed based on a consultative pro-
cess involving 12 key opinion leaders who have extensive
clinical experience in the management of early-stage bladder
cancer and are also the authors of this paper. The online
questionnaire was pretested by two urologists to identify
issues or ambiguities in the survey. The questionnaire con-
tained closed-ended questions about NMIBC management,
such as the use of immediate postoperative chemotherapy.
We also assessed their risk classification and management of
19 NMIBC characteristics of different risk categories. For
each NMIBC characteristic, they were required to select one
risk group and their most preferred management approach. A
sample of the questionnaire is presented in the supplementary
material. Respondents could refrain from responding if the
question was not within their expertise or if they did not have
sufficient experience. The questionnaire was translated into
local languages and administered online.

Eligibility criteria and respondents

Practicing urologists and medical oncologists from six terri-
tories in Asia-Pacific (Australia, Hong Kong, Japan, South
Korea, Singapore, and Taiwan) were identified from a com-
mercial panel of clinicians who previously participated in
similar surveys and were invited to participate. To be eligible,
the respondents had to have at least 8 years’ experience in
managing patients with early-stage bladder cancer and had
spent at least 50% of time in direct patient care. As there was
no a priori hypothesis, no sample size calculation was
required. The respondents were only made aware of the study
sponsor at the end of data collection.

Data analysis and interpretation

Descriptive analysis, namely count and frequencies, was per-
formed. Questions in which proportions were indicated for

corresponding options were analyzed by rank to determine
the most frequently used options. Due to the opt-out options,
the total number of responses varied depending on the ques-
tion. No statistical tests were conducted beyond descriptive
statistics, as no hypothesis was tested.

RESULTS

Characteristics of respondents

Of 55 clinicians who were approached and responded, 40
participated in the study. One respondent was excluded due
to involvement as an advisor of the study and 39 respondents
were included in the analysis. A majority of the participants
were urologists (82%), as shown in Table 1.

Use of immediate postoperative intravesical
chemotherapy regimen

Approximately 64% of respondents (21/33) indicated that
they would consider immediate intravesical chemotherapy
(IVC) after transurethral resection of the bladder tumor
(TURBT), i.e. single instillation of IVC within 24 h of
TURBT, in majority of newly diagnosed NMIBC patients.
33% of respondents (11/33) would consider IVC use in a
smaller proportion of their patients, whereas one participant
indicated equal proportions of patients would or would not
receive immediate post-TURBT IVC. Three respondents from
Korea and one from Australia indicated that immediate IVC
was not used in any of their patients. In those who used IVC,
the most preferred chemotherapy agent in this setting was
mitomycin (59%), followed by epirubicin (21%) (Table 2).

Risk stratification and management

Among 36 respondents, 56% used the European Organization
for Research and Treatment of Cancer (EORTC) risk table;
25% assessed patients’ risk of progression subjectively, 3%
used the Spanish Urology Association for Oncological Treat-
ment (CUETO) risk table and 14% used other tools (Table S1).
Three respondents did not perform risk classification.

TABLE 1 Characteristics of respondents (N = 39).

Characteristics n (%)

Country/region

Australia 8 (21)

Hong Kong 3 (8)

Japan 9 (23)

Korea 8 (21)

Taiwan 6 (15)

Singapore 5 (13)

Specialty

Urologist 32 (82)

Medical oncologist 7 (18)

Practice

Public only 17 (44)

Private only 20 (51)

Both public and private 2 (5)
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Figure 1 shows respondents’ risk classification of 19
NMIBC characteristics, while Figure 2 shows corresponding
preferred treatment options. There was a higher consensus on
risk classification of NMIBC characteristics versus manage-
ment approaches for NMIBC. More than 50% of the respon-
dents selected the same risk category for all characteristics. In
contrast, only two characteristics—persistently high-grade T1
disease on repeat resection and existence of variant histology
(Figure 2, #17 and #19)—were treated using the same
approach (radical cystectomy [RC]) by more than 50% of the
respondents.

In general, except for multiple and recurrent large (>3 cm)
tumors, low-grade Ta non-muscle invasive tumors were con-
sidered intermediate-risk (Figure 1). Multiple recurrences of
large (>3 cm) low-grade Ta, low-grade T1, high-grade Ta
and T1 (without carcinoma in situ [CIS]), and CIS alone
were considered high-risk prognostic factors, and CIS with
high-grade T1, existence of lymphovascular invasion, and
variant histology were considered very high-risk factors. The
respondents were more likely to suggest no treatment for
low-risk and intermediate-risk patients, intravesical Bacillus
Calmette-Gu�erin (BCG) for high-risk patients, and RC for
very high-risk patients (Figure 2).

For the first recurrence of single, recurrent low-grade Ta
tumors (both ≤3 cm and >3 cm), main management
approaches included observation only, induction BCG with
one-year maintenance, and induction IVC with maintenance
(Figure 2, #7 and #8).

Administering IVC with maintenance and rechallenging
with BCG were preferred management approaches for multi-
ple recurrences of single low-grade Ta (both ≤3 cm and
>3 cm), after receiving adequate BCG (Figure 2, #9 and
#10). For very-high risk characteristics, induction BCG with
maintenance and RC were preferred.

Reasons for using adjuvant IVC

For intermediate-risk patients, 51% of the respondents used
adjuvant IVC, that is, immediate post-TURBT IVC and/or
later repeat instillations, because of the noninferior efficacy of
IVC versus BCG (Figure 3). In contrast, patient ineligibility
for BCG was the key reason for using adjuvant IVC for
high-risk (60%) and very high-risk (57%) patients.

BCG instillations and schedule

The most commonly used definition of adequate BCG is six
out of six instillations (42%) for the initial induction cycle,
two out of three instillations (48%) for maintenance, and six
out of six instillations (33%) for the second induction cycle
(Table S2).

Regarding the use of BCG maintenance, the first-year
maintenance therapy was prioritized over the second- and
third-year maintenance therapy during BCG shortage
(Figure S1). This is demonstrated by the smaller difference in
the median number of weekly instillations during BCG short-
age relative to no BCG shortage across all risk groups in the
first year, compared with that in the second and third years.
The number of weekly instillations at three, six, and
12 months was reduced for intermediate-risk patients during
BCG shortage but remained the same for high-risk and very
high-risk patients. This suggests that during BCG shortage,
physicians were more likely to ration the use of BCG for
intermediate-risk patients and maintain the same number of
weekly instillations at three, six, and 12 months at full dose
for high- and very high-risk patients (Figure S2).

DISCUSSION

In this study, considerable practice variations were observed
among clinicians in the Asia-Pacific region regarding man-
agement of NMIBC tumors. There was greater concordance
in risk classification versus management of NMIBC. This
was possibly due to factors beyond risk classification, such as
patient tolerance to BCG, BCG supply, and physician confi-
dence in the completeness of TURBT. In addition, a wider
range of treatment approaches was proposed for intermediate-
risk patients when compared to high-risk and very high-risk
patients, possibly reflecting how intermediate-risk patients
represent a heterogeneous population. This study also shows
that clinicians prioritize higher-risk patients for use of BCG
in times of BCG shortages, an observation that is in line with
consensus recommendations.9

Variability in risk classification was greatest in our study
for high-grade Ta, low-grade T1, recurrences of low-grade
Ta, and recurrences of multiple, large low-grade tumors. Sim-
ilarly, a survey conducted in Europe among 498 physicians
also demonstrated higher variability in the risk stratification
of T1, multiple and recurrent TaG1-2, and recurrent tumors.10

Variations in risk classification may result from the use of
different risk classification tools or guidelines. In practice, the
management of T1 tumors is commonly guided by pathologi-
cal findings from a second TURBT.11 When considering
treatment of NMIBC, it is necessary to consider that repeat
TURBT may affect the accurate diagnosis and risk of recur-
rence. Prevalence and consensus regarding new TURBT tech-
niques such as second TURBT and photodynamic diagnosis-
assisted TURBT should be examined in the future. The tim-
ing of recurrence and prior treatments used were not
accounted for in our study, which might have affected treat-
ment decisions. The respondents were also polled on their
preferred treatment options, which might not have translated
into their clinical practice, such as the discontinuation of

TABLE 2 Preferred chemotherapy agents among respondents who

would generally use immediate intravesical chemotherapy (IVC) post-

TURBT in newly diagnosed NMIBC patients.

Preferred chemotherapy agents among respondents who would

generally use single instillation of IVC post-TURBT (N = 29)a n (%)

Mitomycin C 17 (59)

Epirubicin 6 (21)

Gemcitabine 4 (14)

Pirarubicin 2 (7)

Abbreviations: IVC, intravesical chemotherapy; TURBT, transurethral

resection of the bladder tumor. a6 physicians did not respond to this

question and 4 respondents indicated that they do not use immediate

postoperative IVC in any of their patients.
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BCG therapy due to complications despite the preference for
maintenance treatment. Clinicians’ compliance with guideline
recommendations in this study shows that there is variation
among clinicians in adopting different recommendations for
the same risk stratification and disease characteristics.

A review of current literature and clinical practice guidelines
on intermediate-risk NMIBC found that this is a heterogeneous
group, typically comprising patients excluded from being clas-
sified as low-risk or high-risk NMIBC.12 Furthermore, there is
a lack of studies investigating therapies and outcomes in
intermediate-risk patients. This could explain the diverse treat-
ment approaches selected by the respondents in our study.
Although the International Bladder Cancer Group has intro-
duced a simpler algorithm to sub-stratify this group of patients
into “similar to low-risk,” “intermediate-risk,” and “similar to
high-risk,” based on the number of risk factors, such an
approach adds to the complexity of risk classification.

Although guidelines recommend BCG should be given in a
maintenance schedule for high-risk patients,5 our study

revealed that approximately a third of respondents selected
induction BCG only, induction BCG with one-year mainte-
nance and induction BCG with three-year maintenance for
these patients. This could be due to conflicting evidence on the
effectiveness of BCG maintenance therapy of varying duration.
A network meta-analysis of approximately 2000 patients found
that longer BCG maintenance therapy of up to 3 years was not
superior to shorter one-year maintenance therapy in reducing
tumor recurrence and the progression rate of NMIBC; how-
ever, maintenance therapy overall was better than induction-
only BCG therapy while not increasing side effects.13 On the
other hand, in a randomized controlled trial (RCT) conducted
among 1355 patients, EORTC showed that when BCG was
given at full dose, three-year maintenance reduces the recur-
rence rate when compared to one-year maintenance in high-
risk, but not intermediate-risk patients.14 There was no signifi-
cant difference in the progression rate or overall survival (OS).
A retrospective non-randomized comparative study also found
that non-maintenance eight-dose induction BCG was inferior

FIGURE 1 Most commonly selected risk categories for indicated NMIBC characteristics, in comparison with the EAU risk classification, among urologists and med-

ical oncologists (N = 35) in Asia Pacific. Four physicians did not respond to this question.
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to six-dose induction BCG plus 36-month maintenance BCG
in high-risk and very-high risk patients in recurrence risk
reduction. Nevertheless, the former might be an alternative
remedy in the era of BCG shortages.15

Our findings showed that less than five clinicians preferred
providing IVC to high-risk and very high-risk patients with pri-
mary tumors. This corroborates the findings of a survey con-
ducted among European physicians, in which IVC was given
to 9%–30% of high-risk patients.10 Another study involving
774 high-risk patients in North America and Europe also found
that only 12.5% received IVC.16 The key reasons for preferring
IVC over BCG for primary tumors were in line with our under-
standing (ie, BCG shortage and ineligibility to BCG). Surpris-
ingly, our study also revealed clinicians’ perception of
noninferior efficacy of IVC in high-risk and very high-risk
NMIBC and thus its role in the treatment of these patients. A
recent systematic review of 12 RCTs comparing BCG versus
mitomycin C in patients with intermediate-risk and high-risk
NMIBC tumors found that BCG might have improved time-to-
recurrence but might not have impacted time-to-mortality from
any cause, or time-to-progression among 2932 participants.17

However, the certainty of this evidence remains low due to
selection bias and the lack of blinding in these studies.

In our study, more respondents preferred RC to induction
BCG with maintenance for very high-risk patients. While this
is in agreement with clinical practice guidelines,2–6 it is unclear
if this translates into a higher proportion of patients receiving
RC in clinical practice. The BRAVO feasibility study was the
first head-to-head trial investigating the efficacy of RC versus
bladder-sparing treatment options.18 At study follow-up, all
patients in the RC arm were free of disease, while two patients
in the BCG arm had metastatic disease. However, the study
was underpowered to draw any definitive conclusions. A meta-
analysis of cohort studies comprising 1735 patients demon-
strated that compared with RC, the bladder preservation group
had improved 10-year OS (odds ratio 0.62 [95% confidence
interval 0.43–0.88, p = 0.007, I2 = 0%]).19 The authors con-
cluded that bladder preservation is a superior treatment modal-
ity compared to RC, especially for older patients and for those
with T1G3 or lower-grade tumors. Conversely, RC could be a
better option for younger patients. In clinical practice, other
than effectiveness, the clinician also weighs other factors, such
as patients’ willingness to accept RC, their quality of life after
surgery (especially for elderly patients), side effects, and cost.
Patient factors including age, gender should also be considered
in the management of patients with NMIBC and based on the

FIGURE 2 Most commonly preferred management options for NMIBC characteristics among urologists and medical oncologists (N = 33) in Asia-Pacific. Other

options included second TURBT, pirarubicin and management dependent on variant histology. Six physicians did not respond to this survey question. BCG, Bacillus

Calmette-Guerin; IVC, intravesical chemotherapy.
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risk–benefit assessment, an individualized risk-adaptive
approach can be developed.

Our study is dependent on self-report by clinicians and
may be limited by clinicians reporting different practices
than those used, providing a better representation of their
attitudes than practiced. The small sample size is not statis-
tically representative of all clinicians in Asia-Pacific, but the
coverage of the relevant medical specialties and work set-
tings suggests that this study is still informative regarding
management approaches to NMIBC tumors in this region.
Another limitation is the low participation rate, as the physi-
cians selected may not be fully representative of their terri-
tories. However, to the best of our knowledge, this study is
one of the few providing insights into the management of
NMIBC patients in the region. This study was conducted in
six territories in Asia-Pacific, taking into the prevalence of
BCG and other treatment agents. The results of our study
could help inform a larger-scale region-wide survey in the
future. One of the main strengths of this study is the
detailed information collected from physicians’ perspective,
including perceived risk assessment and suggested manage-
ment approaches. This allowed the identification of action-
able items, such as producing more robust evidence that
might improve the management of NMIBC in real-world
settings.

Our analysis of the clinician perspective in the manage-
ment of NMIBC showed considerable variations in practice
across the Asia-Pacific region. Since therapeutic decisions are
largely based on risk stratification, it is critical to develop
practical algorithms to facilitate the recognition of NMIBC
and to standardize the treatment of NMIBC patients at risk of
progression.
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Editorial Comment

Editorial comment—Risk stratification and management of nonmuscle-invasive bladder
cancer: A physician survey in six Asia-Pacific territories

International clinical guidelines strongly recommend using a
risk stratification approach for the management of nonmuscle
invasive bladder cancer (NMIBC). Actually, stratifying
patients into different subgroups based on their own risk of
disease progression to muscle-invasive disease is of funda-
mental importance to guide decision-making regarding treat-
ment and follow-up. Currently, all major guidelines (EAU,
AUA, NCCN, and IBCN) agree on the importance of
NMIBC risk stratification, with only slight variations still
existing, particularly concerning the definition of intermedi-
ate-risk (IR) disease and the risk stratification of Ta high-
grade (HG) tumors.1,2

Nevertheless, the translation of guideline recommendations
into clinical practice remains an unsolved issue. Currently,
NMIBC management is still characterized by significant vari-
ations across countries, centers, and physicians, thus possibly
leading to a detrimental impact on long-term oncological out-
comes. In this study,3 the authors aimed to report the treat-
ment patterns employed for the management of NMIBC in
the Asia-Pacific region and to evaluate the presence of a con-
sensus on NMIBC risk stratification and treatment. Specifi-
cally, 32 urologists and 7 medical oncologists with more than
8 years of experience managing early stage bladder cancer
patients from Australia, Hong Kong, Japan, South Korea,
Singapore, and Taiwan participated in this “ad hoc” survey.
A consensus on risk stratification was reached, with more
than 50% of the respondents selecting the same category of
risk for all 19 proposed NMIBC characteristics.

Conversely, the results of this survey highlighted the pres-
ence of significant variations across physicians in terms of
NMIBC treatment strategies. As highlighted by the authors,
these discrepancies may be a combined result of multiple fac-
tors such as reduced BCG tolerance and supply as well as
the physician’s confidence in the completeness of the resec-
tion. Furthermore, it should be underlined that a wide range
of treatment options were proposed for IR patients, confirm-
ing the heterogeneity of this prognostic group.

Nevertheless, these findings are not surprising and mirror
those previously documented in the literature. In 2016, van
Rhijn et al. reported a low adherence to guideline recommen-
dations, ranging from 0.5% to 65%, across various treatment
topics, from single instillation to repeated resection to BCG
therapy.4 A recent survey conducted by the Society of Uro-
logic Oncology (SUO) among 747 members aimed at asses-
sing the incorporation of AUA NMIBC guidelines into
clinical practice, revealing a higher, albeit still suboptimal,
adherence, ranging from 58% to 76% for managing low-risk
and high-risk diseases, respectively.5

In conclusions, the results of this survey affirm the high
heterogeneity that characterizes the management of NMIBC
worldwide, despite the established adoption of a risk stratifi-
cation approach. This underscores the necessity to enhance
the applicability of guideline recommendations through the
adoption of an evidence-based, standardized approach aimed
at improving decision-making regarding stratification, treat-
ment, and follow-up.
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