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1 High-Quality Treatment Guidelines

Treatment guidelines considered to be “strongly recommended” by Maisch et al. (1) are summarised in Table S1 or, in the case of the
National Institute for Health and Care Excellence, in Table S2. Additional guidelines are summarised in Table S2.

Table S1 High-Quality Treatment Guidelines

F\
2021 (2)
TURBT

Recommended, followed by pathology
investigation

Single, immediate, postoperative intravesical
CT

For low-risk tumors or small papillary
recurrence detected >1 after TURBT

Second TURBT

Initial TURBT incomplete

No detrusor muscle in the specimen on initial
resection, except for Ta LG/G1 and primary
Cis

T1 tumor

Treatment of primary or BCG-naive tumors:
low-risk tumors

Single CT instillation considered the standard
and complete treatment

AUA/SUO
2016, amended 2020 (3)

Recommended

Consider in low- or intermediate-risk tumors

Initial TURBT incomplete
T1 tumors
Consider for high-risk HG Ta tumors

Consider single CT instillation, no further
treatment

NCCN
2022 (version 2.2022) (4)

Recommended

Recommended, within 24 hours of
TURBT

Initial TURBT incomplete

No muscle in the original specimen in
case of high-grade disease

Large (>3 cm) or multifocal disease
T1 tumor

No further treatment



EAU

Treatment of primary or BCG-naive tumors:
intermediate-risk tumors

1-year full-dose BCG (induction and 3-
weekly instillations at 3, 6, and 12 months) or
Intravesical CT for <1 year (optimal schedule
unknown)

Treatment of primary or BCG-naive tumors:
high- and very high-risk tumors

Full-dose BCG over 1 to 3 years (induction
and 3-weekly instillations at 3, 6, 12, 18, 24,
30, and 36 months)

Weigh benefits of 2" and 3" maintenance
year against costs, side effects, and BCG
shortage

Discuss immediate RC

Treatment following the failure of prior
intravesical CT

Patients can benefit from BCG instillations

AUA/SUO

Consider 6-week induction of intravesical CT
or BCG and, if response, of maintenance
therapy (BCG up to 1 year)

Give 6-week induction of BCG and, if
complete response, 3-year maintenance with
BCG

In intermediate- and high-risk with persistent
or recurrent disease or positive cytology
following intravesical therapy, consider
prostatic urethral biopsy and upper tract
evaluation before additional intravesical
therapy

NCCN

Intravesical therapy preferred
(induction and maintenance with BCG
or CT), no standard regimen for BCG

If very high-risk features: cystectomy
preferred, BCG (induction and
maintenance) as alternative

If no very high-risk features: BCG
(induction and maintenance) preferred,
cystectomy as alternative

As for the treatment of BCG failure
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EAU AUA/SUO NCCN

Treatment following the failure of BCG

RC In intermediate- and high-risk with persistent RC

If not a candidate for RC, offer preservation ~ OF recurrent disease or positive cytology Change of intravesical agent
strategies (e.g., intravesical CT, electromotive ~following intravesical therapy, consider (valrubicin approved for BCG-
administration of chemotherapy, systemic prostatic urethral biopsy and upper tract refractory Cis)

immunotherapy), preferable as part of clinical f}:/aluatlon before additional intravesical Pembrolizumab in select patients
trials erapy

Offer second BCG course after single
induction BCG course in intermediate- and
high-risk with persistent or recurrent Ta or
Cis

If HG T1 after single induction BCG course
and fit for surgery, offer RC

If RC is not an option, consider a clinical trial
or, if unavailable, intravesical CT or systemic
immunotherapy

Abbreviations: BCG, Bacillus Calmette-Guérin; Cis, Carcinoma in situ; CT, Chemotherapy; EMDA, Electromotive Drug Administration; HG, High-Grade; LG, Low-Grade; NMIBC, Non-Muscle-Invasive
Bladder Cancer; RC, Radical Cystectomy; US, United States.
Note: Updated from Shore et al. (5).



2 Treatment Guidelines from Canada and Selected European Countries

Table S2 Canadian and Selected European NMIBC treatment guidelines

Canada France

CUA ccAFU

2021, Bhindi et al. (6) 2020-2022, Rouprét et
al. (7)

TURBT

Recommended Recommended

Single, immediate, postoperative intravesical CT

Should be offered to all
low- and intermediate-
risk patients (for
intermediate risk even if
further adjuvant CT is
planned)

Benefit in high-risk
disease unclear if
intravesical BCG

For low-risk tumors and
is an option in
intermediate-risk disease

planned

Second TURBT if:

Initial TURBT Initial TURBT not
incomplete complete

T1 tumors In high-risk disease (T1
Consider in select HG Ta and/or G3 and/or Cis)

tumors and very-high risk

Germany

S3

2020,
Leitlinienprogramm
Onkologie (8)

Recommended

Can be performed unless
contraindicated, highest
benefit in primary,
unifocal, and low-risk
disease

Initial TURBT
incomplete

No detrusor muscle in
the specimen (except in
TaLG)

Germany, Austria,
Switzerland

Onkopedia
2019, de Wit et al. (9)

2015, NICE (10)

Recommended Recommended

Offer to all bladder
cancer cases at the time
of first TURBT

Can be considered in
low-risk patients

No detrusor muscle in
the specimen

High-risk disease
identified in first
TURBT

Initial TURBT
incomplete

No detrusor muscle in
the specimen (except Ta)

T1 tumors



Supplementary Material

Germany, Austria,

Germany Switzerland

S3 Onkopedia
Not required if initial disease if not directly T1 tumors High-risk, except Cis
TURBT indicates RC proceeding to RC HG tumors (except Cis)

Treatment of primary or BCG-naive tumors: low-risk tumors

Single CT instillation Single CT instillation Single CT instillation

Single CT instillation Single CT instillation
can be considered



Germany, Austria,

Germany Switzerland

S3 Onkopedia

Treatment of primary or BCG-naive tumors: intermediate-risk tumors

Consider adjuvant Intravesical CT BCG (6-week induction  Intravesical CT Offer >6 doses of
induction of intravesical  (induction and 1-year and 1-year maintenance  (mitomycin-C) or BCG intravesical mitomycin-C
CT (with subsequent maintenance) is usually  with three weekly over 1 to 3 years

maintenance up to offered as first-line due instillations at 3, 6, and

1 year) or induction to better tolerability and 12 months)

BCG with maintenance  higher effectiveness Maintenance therapy

therapy (1 year, weekly  relative to BCG with intravesical CT is

instillations for 3weeks  BcG (6-week induction  an alternative to BCG

at 3, 6, 12 months) and 1-year maintenance)

If second-line BCG;
consider reduced dosing
during induction in case
of BCG shortage

Stratification possible for
recurrent LG Ta, into
low-intermediate (treat
as low-risk) and high-
intermediate (treat as
high-risk) based on
tumor number and size,
time to recurrence, and
recurrence frequency

Treatment of primary or BCG-naive tumors: high- and very high-risk tumors

BCG with induction BCG (6-week induction  Early RC (including as Intravesical BCG over 1  RC or BCG (induction
(weekly for 6 weeks) and and 3-year maintenance) an alternative to BCG in  to 3 years and maintenance)
maintenance (weekly solitary Cis) Also, consider early RC

instillations for 3 weeks



Germany, Austria,

Germany Switzerland
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after 3, 6, 12, 18, 24, 30,
and 36 months)

Consider dosing
reductions and/or
shortening maintenance
to 1 year in case of BCG
shortage

Offer upfront RC to
patients with large-
volume, diffuse,
endoscopically
unresectable NMIBC or
HG T1 with additional
adverse tumor pathology

first-line treatment in

Treatment following the failure of prior
intravesical CT

Offer induction and
maintenance BCG

Induction and
maintenance BCG

RC can be proposed as

very-high risk disease

S3 Onkopedia

If no early RC, use BCG
(with maintenance of 1
to 3 years [three weekly
instillations after 3, 6,
12, 18, 24, 30,

36 months]) if complete
remission after the
induction phase)

Not specified Not specified

Not specified



Germany

Germany, Austria,
Switzerland

Treatment following the failure of BCG

RC with pelvic lymph
node dissection in
surgically fit patients

Consider second-line
bladder-preserving
therapy before RC in
BCG-unresponsive Cis
or HG Ta (including
pembrolizumab,
intravesical oportuzumab
monatox, nadofaragene
firadenovec, and BCG
plus N-803 for BCG-
unresponsive Cis).
Alternatives include
sequential intravesical
gemcitabine/docetaxel
(induction and
maintenance) or other
combination or single
agent intravesical
therapy if RC is not an
option.

Abbreviations: BCG, Bacillus Calmette-Guérin; ccAFU, Comité de Cancérologie de I’ Association Frangaise d’Urologie; Cis, Carcinoma in situ; CT, Chemotherapy; CUA, Canadian Urological Association; HG,

Chemohyperthermia can
be considered in case of
BCG failure (or
shortage) but has inferior
oncologic outcomes

S3

RC (in high-risk
patients)

Onkopedia

RC (in high-risk
patients)

Offer multimodal
primary bladder-sparing
therapy if RC is not
feasible or refused

Refer patient to specialist
urology multidisciplinary
team

Consider fulguration for
recurrent disease without
prior intermediate- or
high-risk disease, a
disease-free interval of
>6 months, solitary
papillary recurrence,
tumor diameter <3 mm

High-Grade; LG, Low-Grade; NICE, National Institute for Health and Care Excellence; NMIBC, Non-Muscle-Invasive Bladder Cancer; RC, Radical Cystectomy; UK, United Kingdom.
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3 Treatment Compliance Rate

Table S3 Treatment Compliance Rates

Study, study design

Single, immediate
CT instillation

Intravesical therapy,
intermediate-risk
NMIBC

Second TURBT

Intravesical
BCG, high-risk
NMIBC

RC, highest risk
NMIBC

Choo et al. (11), online
survey of 701 members
of three Asian urology

societies

Hendricksen et al. (12),
online survey of 498
urologists and
urooncologists from nine
European countries

Jeglinischi et al. (13),
clinical record review of
159 French patients (30%
low, 18% intermediate,
44% high, 8% very high
risk)

Mariappan et al. (14),
data covering 2,689
patients from
collaborating centers in
Scotland (4,246
consecutive patients in
all of Scotland)

>90% of time: 48%
Selectively: 42%
Never: 10%

IR: 60%
HR: 53%

Not reported

Scotland: 67, 68, and
67%; study cohort:
76, 69, and 74%; in
quality performance
indicator years 1 to 3

In pT1 or high-
grade NMIBC:
>50% of the
time: 49% >10%
of the time: 79%

Not reported

HR: 80% 57% (CT or BCG for

1 year)

HR: 37% (of
those indicated
for second
TURBT)

14% (all CT)

Not reported Not reported

Maintenance
therapy:

>90% of the
time: 30%
>50% of the
time: 12%

For 1 year: 38%

Not reported

Not reported

For 3 years: 41%

39% (with an
average of 8.1
instillations per
patient)

Not reported

8% (of those
indicated for RC)

Not reported

10



Study, study design

Single, immediate
CT instillation

Second TURBT

Intravesical therapy,
intermediate-risk

Intravesical
BCG, high-risk

RC, highest risk
NMIBC

Miyake et al. (15),
retrospective, hospital
claims-based study of
6,140 patients in Japan
with >1 BCG
prescription and >1

record at >12 weeks after

the initial BCG dose

Reis et al. (16), survey of

476 attendants of the
Brazilian Congress of
Urology

Sountoulides et al. (17),
clinical audit of 101
incident bladder cancer
cases in the UK

Tobert et al. (18),
database review of 847
US patients with high-
grade NMIBC

Wang et al. (19), online
survey of 814 Chinese
urologists

Not reported

HR: 4.6%

49.3%

28.2%

Not reported

Not reported

67.6%

54.3%

Not reported

After incomplete
initial TURBT:
67.4%

No detrusor
muscle in
specimen: 74.0%

NMIBC

NMIBC

Completed BCG induction: 75%
Did not complete BCG induction: 75%

Not reported

Not reported

>6 BCGQG instillations: 56%

93.0% (induction and

maintenance)

HR: 78.8%
(75.6% [of entire
sample] reporting
use of
maintenance
therapy)

Not reported

Induction and
maintenance:

IR: 67.6%
HR: 80.7%

Not reported

Not reported
(9.7% in high-risk
disease)

Not reported

Not reported

High-grade T1
with histological
variation: 50.0%
High-grade T1
with lymphatic
infiltration,

11
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sinale. immediate Intravesical therapy, Intravesical RC. hiahest risk
Study, study design CT%nétillation Second TURBT intermediate-risk BCG, high-risk NI\/iIBg:
NMIBC NMIBC

In T1 tumors: multiple/large

44.4% lesions, or CIS:

In G3/high- 79.1%

grade tumors High-grade T1

except for CIS: after second

54.9% TURBT: 68.5%
High-grade
NMIBC with

recurrence within
3 months: 68.1%

High-risk NMIBC
with BCG failure:
66.1%

Abbreviations: BCG, Bacillus Calmette-Guérin; CIS, Carcinoma In Situ; CT, Chemotherapy; HR, High Risk; IR, Intermediate Risk; NMIBC, Non-Muscle-Invasive Bladder Cancer; RC, Radical Cystectomy;
SUO, Saciety of Urologic Oncology.

4 Reasons for Non-Compliance with Treatment Guidelines

Table S4 Reasons for Non-Compliance with Treatment Guidelines

Study, study design Reasons for/factors influencing non-compliance

Lack of knowledge and/or training

Balakrishnan et al. (20), Treatment in a community cancer center is associated with a higher risk of non-guideline-
analysis of cT1 bladder cancer cases ~ cOmpliant therapy than in an academic center.
from the US National Cancer Database

12



Study, study design Reasons for/factors influencing non-compliance

Choo et al. (11) e Second TURBT if no detrusor muscle in the first TURBT specimen is more likely in
academic teaching than in private or non-teaching hospitals and more likely for surgeons
with shorter than with longer practice (no statistically significant difference for either group
regarding the second TURBT for T1 grade or high-grade disease)

¢ Single immediate chemotherapy instillation more likely in academic teaching than in private
or non-teaching hospitals for T1 and high-grade disease (no statistically significant
difference for other indications)

e Reported country-specific differences (between Japan, Korea, and Taiwan) that could not
readily be explained

Jeglinschi et al. (13) Guideline deviation based on a decision by treating urologist without reasons specified (of all
guideline deviations in the risk group):

¢ Intermediate-risk patients not receiving second TURBT: 100% (one patient)
¢ High-risk patients not receiving second TURBT: 65.0%

e Intermediate-risk patients not starting intravesical therapy: 79.0%

e High-risk patients not starting intravesical therapy: 53.5%

e Very high-risk patients not receiving radical cystectomy: 18.2%

Matulay et al. (21), online survey of e Higher rates of guideline compliance in urologic oncologists versus non-urologic
121 urologists in the US oncologists and in fellowship-trained versus non-fellowship-trained urologists

e Higher rates of guideline compliance among physicians based in academic relative to
hospital employment and among physicians with shorter relative to longer experience

13
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Reasons for/factors influencing non-compliance

Tobert et al. (18)

Lack of access and economic barriers
Balakrishnan et al. (20)

Choo et al. (11)

Jeglinschi et al. (13)

Wang et al. (19)

Guideline compliance is more likely if treated in an academic cancer center relative to non-
academic, non-cancer centers

Lack of insurance is associated with a higher risk of non-guideline-compliant therapy than being
privately or Medicare-insured

Living in areas with lower adult educational attainment is associated with a higher risk of non-
guidelines-compliant therapy

BCG shortage is the main reason for not giving maintenance BCG, particularly in Taiwan (less
so in Japan, which has a more stable supply)

Guideline deviation due to lack of resources (of all guideline deviations):
e High-risk patients not receiving second TURBT: 2.3%

e 75% of guideline deviations for BCG are due to inaccessible BCG

e 50.4% of indicated second TURBTS, 40.7% of indicated BCG therapies, and 29.2% of
indicated radical cystectomies were rejected by patients for economic reasons

Fear of complications or patient comorbidities

Jeglinschi et al. (13)

Wang et al. (19)

Guideline deviation due to poor patient health status (of all guideline deviations in risk group):
e High-risk patients not receiving second TURBT: 20.0%

e High-risk patients not starting intravesical therapy: 23.3%

e Very high-risk patients not receiving second TURBT: 60.0%

e Very high-risk patients not receiving radical cystectomy: 63.6%

e 37.6% of indicated second TURBTS were not performed because the urologist was
concerned about the risk of side effects; in 70.6%, the patient expressed such concerns

e 26.0% of indicated BCG therapies were not performed because the urologist was concerned
about the risk of side effects; in 62.2%, patients expressed such concerns

14



Study, study design Reasons for/factors influencing non-compliance

e 38.1% of indicated radical cystectomies were rejected by patients concerned about side
effects, while 57.7% were rejected by patients out of concerns for decreases in quality of life
(47.4% rejected due to “personal reasons’)

5 Treatment Discontinuation in Patients with NMIBC

Table S5 Treatment Completion/Discontinuation in Patients with NMIBC

Study, study design Findings on treatment completion

Abushamma et al. (22), histopathological
review of 88 patients with NMIBC in
Palestine

Compliance with cystoscopic surveillance protocol: 23%

For the non-compliant versus compliant group, statistically significantly higher rates,
over 3 years, of:

o Recurrence: 55 versus 93%
o Progression: 5 versus 54%
o Metastasis: 5 versus 38%

o Mortality: 0 versus 24%

Alhogbani et al. (23), chart review of 303 e Discontinuation patterns
French patients with an initial course of o <6 instillations: 18%

BCG
= Discontinuation due to BCG shortage (40%) and local (31%) or systemic
toxicity (29%)
o Completed induction but discontinued maintenance: 53%

= Discontinuation due to BCG shortage (60%) and grade Il (31%) or Il
(8%) toxicity

o Completed induction and maintenance: 29%

15
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Findings on treatment completion

Datovo et al. (24), chart review of 198
Brazilian patients with high-risk NMIBC

Gontero et al. (25), clinical records from
2,451 patients with T1G3 NMIBC
receiving BCG

Jeglinschi et al. (13)

Nummi et al. (26), chart review of 418
Finnish patients with NMIBC receiving
BCG

Oddens et al. (27), randomized controlled
trial in 1,355 patients with intermediate-
and high-risk NMIBC

Statistically significantly higher risk of recurrence, progression, and bladder cancer-
specific mortality in non-completers compared to completers

3-year adherence to cystoscopy protocol: 18%

Statistically significantly higher progression risk in non-adherent patients (33.3% versus
17.9%, p=0.014), but no statistically significant differences for recurrence or mortality

Planned BCG treatment completed: 76.5%
Discontinuation due to local (3.4%) or systemic toxicity (1.3%)

Poor patient compliance is the reason for:

High-risk patients not starting BCG: 21%

High-risk patients not finishing BCG maintenance: 35%
High-risk patients not undergoing second TURBT: 15%

Very high-risk patients not undergoing radical cystectomy: 18%

Interrupted BCG treatment: 42%

o Due to adverse effects other than BCG infection (17%), BCG failure (11%), other
including BCG shortage (9%), suspected BCG infection (6%)

Only 81% of patients with interrupted treatment went on to standard surveillance
(compared to 93% in those without treatment interruption); 63% of those with interrupted
treatment underwent radical cystectomy

1-year treatment in those randomized to 1-year treatment with one-third dose: 58%
1-year treatment in those randomized to 1-year treatment with full dose: 62%

3-year treatment in those randomized to 3-year treatment with one-third dose: 34%
3-year treatment in those randomized to 3-year treatment with full dose: 35%

16



Study, study design Findings on treatment completion

Serretta et al. (28), cohort study of 411 Patients stopping induction: 8% (refusal: 29%, local grade Il or Il toxicity: 19%,
Italian patients with TLHG NMIBC systemic toxicity: 16%)
indicated for 1-year BCG treatment

e Patients starting maintenance: 75%, of whom 23% stopped maintenance early (mild
toxicity that affects social life: 59%, concomitant disease: 16%, local toxicity: 10%)

Tapiero et al. (29), chart review for 729 Completing induction therapy:
Israeli patients with NMIBC receiving o MMC: 87%

intravesical therapy BCG: 86%
O . (0]

e Completing maintenance therapy:
o MMC: 47%
o BCG: 10% with SWOG protocol, 55% with monthly instillation

Abbreviations: BCG, Bacillus Calmette-Guérin; MMC, Mitomycin-C; NMIBC, Non-Muscle-Invasive Bladder Cancer; TURBT, Transurethral Resection of Bladder Cancer.

6 Validation Results for Risk Scoring Models

Table S6 Validation Results for Risk Scoring Models/Tables

Model/risk table Validation findings

AUA/SUO risk stratification ~ Successful risk stratification but the limited predictive ability for progression and recurrence (validated
(3) multi-center phase 2 study from the US) (30)

CUETO model (31) e CUETO model underestimates 5-year recurrence risk in low-risk patients and overestimates 5-year
progression risk in high-risk patients (validated in EORTC data) (32)

e CUETO risk table is less successful than the EORTC risk table at discriminating risk groups
(validated in a single-institution cohort from Turkey) (33)

e CUETO model successfully stratifies recurrence risk groups (validated in a single-institution cohort
from the US) (34)
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Model/risk table Validation findings

EORTC (39)

CUETO model underestimates 1- and 5-year recurrence and progression risks (validated in Swedish
cohort) (35)

CUETO model underestimates 1-year recurrence and progression risks and overestimates 5-year
progression risks (validated in two cohorts from Spanish and Polish institutions) (36)

CUETO model has poor discrimination for recurrence and progression and overestimates risks for
either outcome in high-risk patients, including in BCG-treated patients (validated in an international
multi-center study) (37)

CUETO model can stratify risks but has poor discrimination for predicting clinical events
(validated in a multi-institutional cohort) (38)

EORTC model underestimates 1- and 5-year recurrence and progression risks (validated in Swedish
cohort) (35)

EORTC model has poor discrimination for recurrence and progression and overestimates risks for
either outcome in high-risk patients, including in BCG-treated patients (validated in an international
multi-center study) (37)

EORTC model stratifies recurrence and progression risk but has reduced discriminative ability for
progression in patients treated with BCG (validated in CUETO data) (40)

EORTC model performs better than CUETO and EAU pre-2021 models for predicting recurrence,
progression, and mortality, but overall performance is modest (validated in a single-institution
cohort from Poland) (41)

18



Model/risk table Validation findings

EAU 2021 model (42) e EAU 2021 model underestimates 1- and 5-year recurrence and progression risks (validated in
Swedish cohort) (35)

e EUA 2021 model can stratify risks but has poor discrimination for predicting clinical events
(validated in a multi-institutional cohort) (38)

e EAU 2021 prognostic risk factor groups stratify progression risk appropriately but overestimate
progression risk in patients receiving BCG (validated single-institution cohort from the US) (43)

e EAU 2021 model introduces a very high-risk group that allows identifying patients more likely to
progress but overall model accuracy is limited in patients with repeat transurethral resection of the
bladder and BCG (assessed in a mult-institutional cohort from Italy) (44)

Abbreviations: AUA, American Urological Association; BCG, Bacillus Calmette-Guérin; CUETO, Spanish Urology Association for Oncological Treatment; EORTC, European Organisation for Research and
Treatment of Cancer; SUO, Society for Urologic Oncology.
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