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Objectives: Examine the understanding of terminologies and management patterns of
bacillus Calmette-Guérin (BCG)-unresponsive nonmuscle invasive bladder cancer (NMIBC)
in six territories in Asia-Pacific.

Methods: This study involved two phases: (1) a survey with 32 urologists and 7 medical
oncologists (MOs) and (2) a factorial experiment and in-depth interviews with 23 urologists
and 2 MOs. All clinicians had >8 years’ experience managing NMIBC patients in Australia,
Hong Kong, Japan, South Korea, Singapore, and Taiwan. Data from Phase 1 were
summarized using descriptive statistics; content and thematic analyses applied in Phase 2.
Results: In phase 1, 35% of clinicians defined BCG-unresponsive as BCG-refractory, -
relapse and -resistant, 6% defined it as BCG-refractory and -relapse; 22% classified BCG-
failure as BCG-refractory, -relapse, -resistant, and when muscle-invasive bladder cancer is
detected. If eligible and willing, 50% (interquartile range [IQR], 50%-80% of BCG-
unresponsive patients would undergo radical cystectomy (RC), and 50% (IQR 20%-50%) of
RC-eligible patients would receive bladder-sparing treatment or surveillance. In phase 2, we
found that 32%, 88%, and 48% of clinicians, respectively, used “BCG-unresponsive,” “BCG-
refractory,” and “BCG-relapse” in clinical practice but with no consistent interpretation of
the terms. Compared with EAU definitions, 8%-60% of clinicians appropriately classified 9
tumor types that are persistent or recurrent after adequate BCG. Fifty percent of clinicians
mentioned a lack of bladder-preserving treatment that outperforms RC in quality of life as a
reason to retreat BCG-unresponsive patients with BCG.

Conclusions: Our study revealed varied understanding and application of BCG-
unresponsive terminologies in practice. There is a need for a uniform and simple
definition of BCG-unresponsive disease in Asia-Pacific.

Key words: BCG vaccine, neoplasm recurrence, patient care management, practice
guidelines as topic, urinary bladder neoplasms.

INTRODUCTION

Bladder cancer is prevalent in Asia-Pacific, with 212 014 new cases diagnosed in 2020."
Approximately 75% of newly diagnosed bladder cancer patients have nonmuscle-invasive
bladder cancer (NMIBC).? The current standard of care is transurethral resection of bladder
tumor, followed by intravesical Bacille Calmette—Guérin (BCG) and intravesical chemother-
apy (IVC). High-risk NMIBC is characterized by frequent recurrence and a high risk of pro-
gression despite adequate treatment.’
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Clinical practice guidelines (Data S1) recommend the use
of various terms to describe patients who fail or do not
respond to BCG, such as BCG failure and BCG-
unresponsive. Differences exist among guidelines on the clas-
sification of BCG failure and definitions of BCG-
unresponsive. The Food and Drug Administration (FDA),*
but not the European Association of Urology (EAU),” explic-
itly deems T1 high-grade disease at first evaluation after an
induction course of BCG as BCG-unresponsive. EAU, Inter-
national Bladder Cancer Group (IBCG) and Japanese Uro-
logical Association (JUA), defines BCG relapse as recurrence
of high-grade tumors after completion of adequate therapy,
despite an initial response.””’ However, IBCG and JUA fur-
ther differentiated this term into early, intermediate, and late
relapse.®’ Variability in the definitions available may result
in a diverse understanding of these terms and disease man-
agement. A consequence of differing understanding of termi-
nology is a variability in patient care, possibly causing
suboptimal treatment.

There is a paucity of research examining the understanding
of terminologies and clinical management related to BCG-
unresponsive NMIBC, especially in Asia-Pacific. This work
sought to examine physicians’ understanding of definitions,
such as those outlined in the EAU guidelines, related to
patients who fail or do not respond to BCG and correspond-
ing management approaches.

METHODS

This study involved a 2-phase mixed-method sequential
explanatory approach. An initial quantitative survey was used
to collect data on characteristics deemed BCG-unresponsive
and management options for BCG-unresponsive patients. We
hypothesized that clinicians could be providing appropriate
treatment but might not be conversant with terminologies
related to BCG-unresponsiveness and failure. A qualitative
approach was used in phase 2 to seek further explanation of
phase 1 results through a factorial experiment and semistruc-
tured interview.

Phase 1: Quantitative survey

Clinicians from Australia, Hong Kong, Japan, South Korea,
Singapore, and Taiwan with at least 8 years’ experience
managing patients with NMIBC and spending at least 50%
of their time in direct patient care were deemed eligible.
Urologists and medical oncologists were identified from a
commercial panel of clinicians who had previously partici-
pated in similar surveys and were invited to participate in
this survey.

A self-administered survey was developed through a litera-
ture review and discussion with 12 domain experts (co-
authors of this paper). Respondents were given predetermined
options and a free-text option. The questionnaire (Data S2)
consisted of two main sections: (1) clinician understanding of
BCG-unresponsive and BCG failure; and (2) how respon-
dents managed BCG-unresponsive patients. Respondents
could opt out of question(s) not within their expertise. The
questionnaire was translated into local languages and piloted

with two eligible clinicians then implemented via an online
survey platform.

Phase 2: Factorial experiment

A factorial experiment, via semistructured interview, was
conducted with a subset of respondents who completed phase
1. To test their clinical decision-making process, vignettes
were developed that consisted of nine clinical scenarios of
tumor characteristics varying in size, grade, and time of
recurrence after adequate BCG (Data S3). After viewing each
vignette, respondents were asked how they would manage the
case and if they would consider the case BCG-unresponsive
or failure. They were then asked how they would manage a
case deemed “BCG-unresponsive” and what factors they
considered.

Moderators were trained in the experimenting process and
had no knowledge of the respondent’s results from phase 1.
The experiments were conducted via online video conference
and in participants’ native language. Interviews were con-
ducted within 2 months after Phase 1 survey to avoid
recall bias.

Data analysis

Quantitative data from the phase 1 survey were summarized
using descriptive statistics. Data from the phase 2 factorial
experiment were transcribed and translated into English. The
data were analyzed using content and thematic analyses. The-
matic analysis provides an interpretation of participants’
meanings, while content analysis is a direct representation of
participants’ responses and the number of occurrences of con-
tent (keywords) in the data. Responses on management
approaches and understanding of terminologies were com-
pared with the EAU guidelines (Data S1), as clinicians in the
region were likely to be familiar with the EAU guidelines.

RESULTS

A total of 39 respondents participated in phase 1. Among
them, 25 took part in phase 2 (Table 1). Majority of partici-
pants were practicing urologists.

How do physicians classify BCG-unresponsive
and its related terms?

Survey findings

Figure 1 shows how respondents classified “BCG-
unresponsive” and “BCG failure” in their practice. 6%
(n = 2/34) defined “BCG-unresponsive” as BCG-refractory
and -relapsing, while 35% (n = 12/34) of respondents defined
it as BCG-refractory, BCG-relapsing, and BCG-resistant,
18% (n = 6/34) defined it as BCG-refractory and BCG-
resistant, 15% (n = 5/34) defined it as BCG-refractory only,
9% (n = 3/34) defined it as BCG-relapsing only, and 9%
(n = 3/34) defined it as BCG-relapsing and BCG-resistant. Of
the 34 respondents, two indicated that they did not use the
“BCG failure” in their practice. Of remaining respondents,
22% (n = 7/32) classified “BCG failure” as BCG-refractory,
BCG-relapsing, BCG-resistant, and whenever muscle-invasive
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TABLE 1 Characteristics of survey (N =39) and factorial experiment
participants (N = 25).

Phase 1 survey® Phase 2 factorial

(N =39) experiment (N = 25)

Characteristics n (%) n (%)
Country/region

Australia 8 (21) 5 (20)

Hong Kong 3(8) 3(12)

Japan 9 (23) 6 (24)

Korea 8 (21) 5 (20)

Taiwan 6 (13) 3(12)

Singapore 5(15) 3(12)
Specialty®

Urologist 32 (82) 23 (92)

Medical oncologist 7 (18) 2 (8)
Practice

Public only 17 (44) 10 (40)

Private only 20 (51) 13 (52)

Both public and private 2 (5) 2 (8)

“In the survey, responses were obtained from all urologists while medical
oncologists were given the option to opt-out of questions that were not
within their experience or practice. ®In the factorial experiment, medical
oncologists were from Hong Kong (n = 1) and Australia (n = 1).

bladder cancer is detected. Only two respondents considered
BCG-intolerant as BCG-unresponsive and BCG failure (not
shown in Figure 1). Clinicians’ understanding of the defini-
tion of BCG-resistant is shown in Figure S1.

Qualitative findings

Given the varied responses to definitions of BCG-
unresponsiveness and -failure in phase 1, clinicians’ under-
standing of BCG-refractory, —relapsing, and —resistant were
explored in phase 2. Figure 2 shows clinicians’ classification
of noninvasive (Ta) high-grade (HG) papillary carcinoma, HG
carcinoma that has invaded into the lamina propria (T1), carci-
noma in situ (CIS) tumors that recur at 3 or 6 months after
adequate BCG or the appearance of tumors within or beyond
12 months after last BCG exposure as BCG-refractory, BCG-
relapse, and BCG-unresponsive. BCG-unresponsive was the

(a) Definition of BCG-unresponsive
among clinicians in survey (N=34)2¢

terminology least used to classify all tumor types. Compared
with EAU guidelines, up to 60% of clinicians appropriately
classified tumor characteristics as BCG-refractory, while 40%
of clinicians also classified these tumors as BCG-relapse. 24%
of clinicians classified the appearance of an HG tumor during
BCG maintenance as BCG-relapse, and 16% classified it as
BCG-refractory. 56% of clinicians appropriately classified
appearance of Ta, T1, and CIS tumors within and beyond

12 months of last BCG exposure as BCG-relapse (Figure 2).

We found in phase 2 that one-third of participants applied
“BCG-unresponsive” (32%, n = 8/25), “BCG failure” (36%,
n = 9/25), while 88% (n = 22/25) applied “BCG-refractory”
in practice. Those who used “BCG-unresponsive” in practice
equated it to “BCG-refractory” (n = 9/25). Some (n = 4/25)
thought it equated to “BCG-relapse,” “development of CIS”
(within 12 months of adequate BCG exposure) (n = 2/25),
and “worsening of disease” (n = 2/25). One spelled out that
“BCG-unresponsive disease is defined by several criteria

approved by the FDA.”

Nine participants (n = 9/25) pointed out that BCG failure
is an umbrella term to describe when disease cannot be con-
trolled with BCG, including intolerance. Some (n = 4/25)
acknowledged they were unable to distinguish BCG failure
from BCG-relapse, BCG-refractory, and BCG-unresponsive.
Upon further probing, 80% (n = 20/25) mentioned that

“BCG-unresponsive and BCG failure” are interchangeable.

BCG failure is a broad term that encompasses BCG-
unresponsive and other terms.
~ Urologist 2, Australia

I mean, how could I explain that “BCG-unresponsive”
is different from “BCG-refractory” or “BCG-failure”?
They’re all similar terms.

~ Urologist 5, South Korea

1 think it just means exactly the same thing (between
unresponsive and failure). Depending on the clinical
situation, you can pretty much use in the same way.
~ Medical Oncologist 3, Australia

(b) classification of BCG failure
among clinicians in survey (N=32)b.c

BCG-

MIBC is
BCG-refractory refractory detected
15% 16% i) 6%
0% 6%
6% 18% 6% 22% 0%
35%
° 6% 3%
BCG-relapsing BCG-resistant
g 9% 0 9% 9% 0%
BCG- BCG-
relapsing resistant FIGURE 1 Definition of (a) BCG-unresponsive

"N=5 clinicians did not respond
bN=5 clinicians did not respond and 2 indicated that BCG-failure terminology not used in practice
°BCG-intolerant not showed in figure (N=2)

34 © 2023 Merck Sharp & Dohme, LLC and The Authors. International Journal of Urology

(N=34) and (b) classification of BCG failure
(N =32) among clinicians in the survey. BCG,
bacillus Calmette-Guérin; MIBC, muscle-invasive

bladder cancer.
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Classification of tumor types as BCG-refractory, -relapse and -unresponsive by clinicians in phase 2 (N=25)

Classified as BCG refractory and BCG unresponsive by EAU guidelines

Classified as BCG relapse,
BCG unresponsive
by EAU guidelines

Classified as BCG relapse
by EAU guidelines

60%

56%
52%
48% 48% 48% 48%
44% 44%
32%
28% 28% 28%

T1 HG at 3mth after Ta HG at 3mth after CIS at 3 mth after
adequate BCG adequate BCG adequate BCG

% of participants

adequate BCG

mBCG refractory

T1 HG at 6mth after Ta HG at 6mth after
adequate BCG

mBCG relapse

56% 56%

44%44%

28%
24% 24%
16%
12% 12%
8%
I 4% 4%
|

CIS at 6 mth after
adequate BCG

HG during
maintenance

Appearance of TTHG, Appearance of TTHG,
Ta HG, CIS <12 mth Ta HG, CIS >12 mth
after last BCG after last BCG
exposure exposure

BCG unresponsive

FIGURE 2 Classification of tumor types as BCG-refractory, -relapse, and -unresponsive by clinicians in phase 2 (N = 25). BCG, bacillus Calmette-Guérin; CIS, carci-
noma in situ; HG, high-grade; mth, month. Participants could select more than one option in the survey.

Two participants elaborated the differences.

Any time there’s either recurrence or progression afier
you've had time where it was clear, then that’s failure.
If it never got better and you kept on getting recurrence
and you never had a period where there was clear
cystoscopy, then it’s unresponsive.

~ Urologist 6, Australia

1t’s called ‘BCG-unresponsive’ when the patient’s body
condition has never been fine on endoscopy despite the
use of BCG. However, if it’s okay for a while and then
recurs after 3, 6, or 9 months, you can think of it as a
BCG failure.

~ Urologist 2, South Korea

Twenty-seven percent (n = 6/22) of participants who used
“BCG-refractory” in their practice defined it as when the
tumor does not respond to BCG within 3 to 6 months, and
23% (n = 5/22) defined it as recurrence of the tumor within
3 to 12 months after BCG treatment.

Twenty percent (n = 5/25) of participants were not able to dif-
ferentiate refractory from relapse, expressing that the terms had
little implications on clinical practice. Forty percent (n = 10/25)
of participants distinguished between early and late relapse,
defining early relapse as a recurrence within 12 months of last
BCG administration. Two participants used the term “relapse” in
practice but did not distinguish between early or late.

As for early relapse and late relapse. .. I don’t think I
have divided them like that much. But it’s said that if

the condition relapsed at the Ist cycle after BCG, it’s

known that the risk of progression is higher. So, I can
distinguish them like that.

~ Urologist 1, South Korea

1 think it is difficult to distinguish between refractory
and relapse.
~ Urologist 3, Taiwan

(My) impression that it (relapse) is similar to refractory.
Early is considered within three months. I do not use
that term because it is very close in meaning.

~ Urologist 1, Japan

How do clinicians manage tumor persistence
or recurrence after BCG?

Survey findings

Respondents indicated that 50% (interquartile range [IQR]
50%—-80%) of their BCG-unresponsive patients received RC
if they were eligible and willing to undergo RC. 50% (IQR
20-50%) of BCG-unresponsive patients who are eligible for
RC would receive bladder-sparing treatment options or
undergo further surveillance (Table S1). For BCG-
unresponsive patients who are eligible but unwilling to
undergo RC (Figure S2), respondents most frequently gave
BCG re-treatment (34%), and IVC (26%) immediately, post
BCG unresponsive. Twenty-three percent of respondents
would not provide further treatment. 80% of respondents
would choose RC after first line of pharmacological treatment
in BCG-unresponsive patients.

Qualitative findings

Given the wide variation in clinicians’ understanding of
“BCG-unresponsive”, we sought to explore clinical decisions
based on different BCG-unresponsive tumor characteristics
using a factorial experiment in phase 2. Figure 3 shows the
proportion of participants who would respectively manage the
tumors with RC, BCG re-treatment, and IVC. BCG-
retreatment was preferred for TaHG, CIS tumors that recurred
at 3 months, and TaHG tumors that recurred at 6 months

© 2023 Merck Sharp & Dohme, LLC and The Authors. International Journal of Urology published by John Wiley & Sons Australia, Ltd on behalf of The Japanese Urological Association. 35
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(i) Use of radical cystectomy, BCG-retreatment and intravesical chemotherapy among clinicians in phase 2 (N=25) to manage various tumor types

72%
64% 64% 64% 64%
" 60% ’ 60% i ’
2
=
48%
3 ’ 44% 44% 44%
o
£ 36%
5 a 32%
4"/
s 20% 20% 20% 16 o 20% ’ 20%
o o
= . 2%
T1HG at 3mth after TaHG at 3mth after CIS at Sm?.h after adequate T1HG at 6mth after Ta HG at 6mth after CIS at Gm?.h after adequate HG during maintenance
adequate BCG adequate BCG adequate BCG adequate BCG
(i) Use of radical cystectomy, BCG-retreatment and intravesical chemotherapy among clinicians in phase 2 (N=25) to manage various tumor types
72%
68% = .
60% 64%
2 56%
G
S 44% 44%
5
o 28% 28% 28% 28%
—
<)
0, 0,
< 1 6% 12% 16%
S 4°/
] — ° 0% 0%

Appearance of Ta HG <12 mth Appearance of T1 HG <12 mth Appearance of CIS <12mths Appearance of Ta HG >12 mth Appearance of T1 HG >12 mth Appearance of CIS >12 mth

after last BCG exposure after last BCG exposure

m Radical cystectomy

after last BCG exposure

m BCG re-treatment

after last BCG exposure after last BCG exposure after last BCG exposure

m ntravesical chemotherapy

FIGURE 3 Use of radical cystectomy, BCG-retreatment, and intravesical chemotherapy among clinicians in phase 2 (N = 25) to manage various tumor types. BCG,
bacillus Calmette-Guérin; CIS, carcinoma in situ; HG, high-grade; mth, month. Participants could select more than one option.

after adequate BCG exposure. RC was preferred for TIHG
that recurred at 3 or 6 months, CIS tumors that recurred
6 months after adequate BCG exposure, and HG tumors that
appear during maintenance. More participants would manage
the appearance of TIHG and CIS tumors within 12 months
of last BCG exposure with RC than with BCG re-treatment.
A similar proportion of participants would use RC and BCG
re-treatment for TaHG tumors that appear within 12 months
of the last BCG exposure. Participants preferred BCG re-
treatment over RC for TaHG, TIHG, and CIS after
12 months of the last BCG exposure.

We found that those who supported BCG re-treatment jus-
tified it as a standard of care and that current evidence sup-
ports the use of BCG (n = 10/25, 40%). When probed why
BCG re-treatment is still provided among BCG-unresponsive
patients, many cited a lack of effective alternative bladder-
preserving treatment options (n = 13/25, 52%), the low cost
of BCG compared to other treatments (n = 3/25, 12%), and
outperforming RC in terms of quality of life, giving hope for
those who refused RC (n = 7/25, 28%).

I would do it (BCG re-treatment) since there is no other
option other than BCG. Anyway, it is scientifically
proven to be effective. Though it cannot get rid of the
tumor, BCG could delay the tumor from recurring or
growing.

~ Urologist 3, South Korea

You are committing them to a therapy, which they 've
already had, so it’s an easier sell. You've selected a
population that is already compliant with BCG, so

you're giving them something they already know and
oftentimes these are patients who want to keep their
bladders or aren't fit to have a cystectomy. It’s a sample
population that’s slightly skewed toward re-induction.

~ Urologist 2, Australia

Most common reasons for use of IVC in BCG-
unresponsive patients include nonresponse to BCG despite a
few induction courses (n = 9/14), intolerance to BCG (n = 4/
14), shortage of BCG (n = 2/14), patient preference (n = 2/
14), or perceived efficacy of IVC for tumors without very
high-risk features (n = 1/14).

BCG comes first for patients with CIS. I think the rest of
patients should receive IVC.
~ Urologist 4, South Korea

Chemotherapy is widely given to patients who want it.
~ Urologist 2, Japan

If there’s signs of early BCG failure, then we're more
likely to aim for IVC over re-induction.
~ Urologist 2, Australia

DISCUSSION

Our study revealed wide variations in clinicians’ understand-
ing of terminologies related to BCG treatment, with discrep-
ancies between their understanding and that stated in
guidelines. Some clinicians did not apply these terminologies,
as they felt there was limited practical implication of these
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terms on patient management. Management of patients with
BCG-unresponsive tumors also varied with tumor type, tim-
ing of recurrence from the last BCG exposure, and patient
willingness to undergo RC.

Clinical practice guidelines aim to standardize and opti-
mize patient care and put forward recommendations informed
by a systematic review of evidence. Terminologies used in
guidelines are thus crucial to defining applicable patient
populations and guiding management approaches.

BCG-unresponsive is a concept developed to identify patients
unlikely to respond to further BCG therapy and to homogenize
the inclusion criteria for clinical trials.® However, with the het-
erogeneous nature of the disease, variations exist in how BCG-
unresponsive is defined by the FDA and various guidelines.”'?
According to EAU guidelines, BCG-unresponsive NMIBC
includes BCG-refractory and early-relapsing tumors.” The
inclusion of a diverse population has rendered this terminology
nondiscriminative and difficult to apply in research and clinical
practice.'® Variations in clinicians’ understanding of BCG-
unresponsive observed in our study could be due to the applica-
tion of different guidelines in the regions and practice differ-
ences such as intervals of patient assessment after BCG
administration and differing access to BCG due to cost or BCG
shortage. At the time of this survey, no treatment was approved
for BCG-unresponsive high-risk NMIBC in Asia-Pacific, and
the concept was consequently less meaningful and applicable to
clinicians. Ongoing phase 3 trials evaluating the safety and effi-
cacy of immuno-oncology drugs for BCG-unresponsive
NMIBC may hold promising alternatives for these patients.'*
Treatment patterns for BCG-unresponsive NMIBC may further
vary across the region depending on the approval and reim-
bursement of novel treatment options.*

Controversies in terminologies and the resultant lack of
understanding could have led to variability in the treatment
approaches identified in our study, implying suboptimal treat-
ment and an even greater burden on patients. Notably, although
guidelines recommend these patients be managed with RC and
not additional BCG,'® RC and BCG re-treatment were
approaches commonly mentioned by participants. In practice,
RC is often refused by patients due to the risk of complications
and poor quality of life.">'” There remains mixed evidence on
the efficacy of BCG rechallenge and IVC for BCG-
unresponsive disease, further complicated by the heterogeneity
in clinical trial designs.'® Consistent with recent literature on
real-world treatment panems,19’20 our study found that aside
from IVC, BCG rechallenge, radiation therapy, and surveillance
were main alternative approaches for BCG-unresponsive
patients. This could be attributed to limited bladder-sparing
options that are effective and tolerable, highlighting an unmet
need for effective treatments that delay disease progression.
Ongoing trials on novel bladder-sparing agents and delivery
mechanisms would be timely for BCG-unresponsive patients
who are ineligible or unwilling to undergo RC.*'

This study should be interpreted within the following limi-
tations. The study was based on physicians’ experiences and
preferences and was not designed to consider individual
patient characteristics. We were unable to validate clinicians’
responses with their treatment patterns. These findings are
exploratory, given the small number of clinicians surveyed,

and are not intended to guide treatment decisions. Nonethe-
less, to our knowledge, this is the first study assessing clini-
cians’ level of understanding of terminologies related to
BCG-unresponsive NMIBC and one of the few comparing
treatment approaches for BCG-unresponsive diseases against
an established clinical practice guideline.”> While it is chal-
lenging to capture all clinical scenarios in a questionnaire, a
qualitative component allowed us to comprehend the nuances
of clinicians’ understanding in this therapeutic area.

Our study revealed a varied understanding of BCG-
unresponsive terminologies in practice, highlighting the diffi-
culty in applying definitions and recommendations in existing
guidelines. The need for a uniform and concise definition of
BCG-unresponsive disease in the APAC region increases as
novel therapies emerge. Efforts to standardize BCG-
unresponsive disease identification and management could
pave the way for more interventions that improve patient out-
comes and quality of life.
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