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A B S T R A C T

Purpose
To provide recommendations on appropriate clinical trial designs in non–muscle-invasive bladder
cancer (NMIBC) based on current literature and expert consensus of the International Bladder
Cancer Group.

Methods
We reviewed published trials, guidelines, meta-analyses, and reviews and provided recom-
mendations on eligibility criteria, baseline evaluations, end points, study designs, comparators,
clinically meaningful magnitude of effect, and sample size.

Results
NMIBC trials must be designed to provide themost clinically relevant data for the specific risk category of
interest (low, intermediate, or high). Specific eligibility criteria and baseline evaluations depend on the risk
category being studied. For the population of patients forwhombacillus Calmette-Guérin (BCG) has failed,
the type of failure (BCGunresponsive, refractory, relapsing, or intolerant) should be clearly defined tomake
comparisons across trials feasible. Single-arm designs may be relevant for the BCG-unresponsive
population. Here, a clinically meaningful initial complete response rate (for carcinoma in situ) or
recurrence-free rate (for papillary tumors) of at least 50% at 6 months, 30% at 12 months, and 25% at
18months is recommended. For other risk levels, randomized superiority trial designs are recommended;
noninferiority trials are to be used sparingly given the large sample size required. Placebo control is
considered unethical for all intermediate- and high-risk strata; therefore, control arms should comprise the
current guideline-recommended standard of care for the respective risk level. In general, trials should use
time to recurrence or recurrence-free survival as the primary end point and time to progression, toxicity,
disease-specific survival, and overall survival as potential secondary end points. Realistic efficacy
thresholds should be set to ensure that novel therapies receive due review by regulatory bodies.

Conclusion
The International Bladder Cancer Group has developed formal recommendations regarding defi-
nitions, end points, and clinical trial designs for NMIBC to encourage uniformity among studies in
this disease.

J Clin Oncol 34:1935-1944. © 2016 by American Society of Clinical Oncology

INTRODUCTION

There is a significant unmet need for new
therapies in non–muscle-invasive bladder cancer
(NMIBC), as evidenced by the fact that in more
than 30 years, only three drugs have been
approved by the US Food and Drug Admin-
istration (FDA) or European Medicines Agency
for treatment of the disease: thiotepa (1959),
bacillus Calmette-Guérin (BCG; 1990), and

valrubicin (1998). Studies in NMIBC are ham-
pered by lack of consensus on trial end points and
appropriate control arms among regulatory
bodies and confusion resulting from perceived
difficulties related to these factors.

In recent years, the American Urological
Association (AUA), FDA, European Association
of Urology, and others have tried to address these
issues and proposed trial designs to support the
development of new therapies for NMIBC.
Recommendations put forth have been based
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primarily on expert commentary and not on review of the available
literature or on formal consensus of panel members.1,2 Fur-
thermore, some of these proposed recommendations have been
challenged by other bladder cancer experts.3 Although phase II
marker lesion studies are an efficient design for screening the
activity of new drugs, they are difficult to carry out because of
ethical issues.4,5

The International Bladder Cancer Group has been system-
atically addressing these issues through recent publications
defining various clinical trial design elements, including definitions
of low-, intermediate-, and high-risk NMIBC; standards of care for
each of these risk strata6,7; and definitions of outcomes such as
recurrence, treatment failure, and disease progression.6,8 The
purpose of this review is to expand upon this work and provide
recommendations on appropriate clinical trial designs in NMIBC
based on current literature, clinical practice guidelines, and expert
consensus.

METHODS

We searched the Cochrane Library, Medline, and Embase (date range, 1995
to 2015) to identify published clinical trials, reviews, clinical practice
guidelines, and meta-analyses that examined elements related to the design
of clinical trials in NMIBC as of March 2015. Keywords included “non-
muscle invasive bladder cancer,” “clinical trials,” “study designs,” “high-
risk,” “intermediate-risk,” “low-risk,” “BCG failure,” “BCG refractory,” and
“intravesical treatment.” We reviewed identified articles as well as asso-
ciated reference lists for additional applicable literature; we largely selected
publications from the past 10 years but did not exclude commonly ref-
erenced and highly regarded older publications. The initial list of selected
articles was further enhanced by individual suggestions of abstracts from
annual congresses of the AUA, European Association of Urology, Society of
Urologic Oncology, and American Society of Clinical Oncology, as well as
relevant book chapters.

We met on 3 separate days, with discussions focused on patient
eligibility criteria, baseline evaluations, efficacy end points, study designs,
ideal comparators, appropriate sample sizes, and the magnitude of effect
that would be considered clinically meaningful. Recommendations pro-
vided are based on amalgamation of the literature that the group deemed
relevant as well as on group consensus and expert opinion.

RESULTS

NMIBC is a complex disease, and the cost of a clinical trial in
this area can vary considerably based on what is considered
standard of care versus research only. With extensive experience in
clinical trials, we list our broad recommendations in Table 1.
Inclusion criteria should not be too restrictive as to lead to
recruitment difficulties, and end points should be practical and
clinically meaningful. The pathologic reporting system should be
clearly specified, and variant histology should be excluded.
Wherever feasible, opportunities for translational biomarker
research should also be considered.

Trial Design for High-Risk NMIBC: BCG Näıve
Patient eligibility. The inclusion criteria for trials in this

population are: histologically confirmed T1 and/or high-grade
tumor and/or carcinoma in situ (CIS)6,10-12 that has never been

treated with BCG immunotherapy (Table 2). This cohort could
include patients who previously received but stopped BCG more
than 3 years before study entry, because clinical experience suggests
that response rates in these patients are similar to those in BCG-
naı̈ve patients.

Baseline evaluations. At time of study enrollment, we rec-
ommend documenting patient demographics; cytologic results;
presence or absence of CIS; stage, grade, size, and number of tumors;
and details and dates of initial presenting transurethral resection of
the bladder tumor (TURBT) and any prior therapies. Complete
resection of all visible tumor (except in CIS) is recommended, which
may require more than one TURBT.10,11 An appropriate upper tract
evaluation is mandatory at baseline and should be repeated at
periodic intervals during the study period. Although photodynamic
diagnosis is more sensitive for the detection of malignant tumors,13

it is not mandatory for study inclusion.
Study designs and ideal comparators. The superiority trial

design is preferred, because it aims to show that the new therapy is
more effective than the current standard (BCG). A noninferiority
trial designed to show that the new product is not unacceptably less
effective than the standard of care by a prespecified amount
(noninferiority margin) has the following problems: the non-
inferiority margin is subjective and difficult to set, because one
could argue that any loss in efficacy is unacceptable, and small

Table 1. General Recommendations for Clinical Trials in NMIBC From the IBCG

Recommendation

Inclusion criteria should not be too restrictive
Although specific eligibility criteria are essential for patient accrual and ensuring
generalizability of the study findings, from a statistical perspective, these
criteria do not reduce bias, nor do they increase the power of a clinical trial
(unless there are certain subgroups that benefit from the treatment and other
subgroups that donot). Hence, these criteria should not beso restrictive as to
lead to difficulties in patient recruitment or generalizability of findings to the
nontrial clinical practice setting.

Clearly specify the pathologic reporting system
The WHO 2004 system (high or low grade), in conjunction with the 1973
system (G1, G2, or G3), is recommended. Central pathology review is also
recommended (especially in high-grade T1) but not mandated. Variant
histology should be excluded to avoid inappropriate treatment.9

Ensure clinical trial end points are meaningful and practical
It is important that trial end points are clinically meaningful and related to the
disease process, are practical so that they can be assessed in all patients
in the same way, and occur frequently enough for the study to have
adequate statistical power.

Carefully consider tissue end points
We do not recommend mandatory biopsies and prefer that these be
performed for cause (eg, suspicious lesion or positive urinarymarker such
as urinary cytology). The exception is CIS where response is being
documented, and thus, a study biopsy at 6 or 12months is recommended
by regulatory bodies.

Use of urinary markers is not mandated
Although we do not mandate the use of urinary markers in clinical trials of
NMIBC, if used, the protocol should clearly specify what should be done if
the marker is positive.

Consider opportunities for translational biomarker research
We recognize that the amount of tissue available with NMIBC trials is
minimal. Nonetheless, where feasible and appropriate, molecular
biomarkers should be explored in the context of a clinical trial, including
correlative tissue studies and blood and urine marker studies. However,
patient enrollment based on biomarker status is discouraged, unless the
trial is specifically designed to assess the prognostic or predictive value of
a particular marker.

Abbreviations: CIS, carcinoma in situ; IBCG, International Bladder Cancer
Group; NMIBC, non–muscle-invasive bladder cancer.
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margins require a large number of patients. Despite these chal-
lenges, it may be relevant to pursue a product that is less efficacious
than BCG if it is expected to cause fewer adverse effects or lead to
improved quality of life.

Because high-risk NMIBC is associated with a high risk of
progression and mortality if left untreated, placebo-controlled
trials are unethical. The ideal comparator arm is BCG induction
plus maintenance, which is the current, guideline-recommended
standard of care for high-risk NMIBC.6,10-12 Both recent evidence
and guidelines suggest that full-dose BCG maintenance, admin-
istered once per week for 3 weeks , at 3 months after the first BCG
dose of induction course (ie, 6 weeks after completion of induction
BCG), and at 6 months, and then every 6 months for 3 years, as
used in the SWOG 8507 and European Organization for Research
and Treatment of Cancer (EORTC) 30911 and 30962 trials, is the
most appropriate maintenance schedule.10,14-16 For the purpose of
designing clinical trials, a minimum of 1 year of BCG maintenance
is sufficient for the active control arm. Given that BCG is so highly
efficacious, novel immunologic agents (eg, checkpoint inhibitors)
may ideally be studied in combination with BCG.

Chemotherapy (mitomycin, epirubicin) could potentially be
considered as a control arm in patients not eligible for BCG. No
more than 12 months of chemotherapeutic instillations are
advised, because a systematic review of randomized trials found
short, intensive chemotherapeutic instillation schedules to be as
effective as longer-term schedules.17

End points. Primary end points should include time to
recurrence or recurrence-free survival (RFS) for fully resected
papillary disease (because these patients have no evidence of
disease at study entry) and complete response (CR) rate and

duration of response for CIS (because these patients have active
disease at study entry; Table 3 lists definitions). The appropriate
time period for evaluation of CR is 6 months, because evidence
suggests that more than 60% of patients can convert from positive
to negative with the first BCG maintenance course despite an
absence of response during the initial 3 months after induction
therapy,14 except if there is progression of disease at 3 months.
Patients who have a recurrent, high-grade T1 tumor at 3 months
are to be considered high risk and should be counseled accordingly.

Secondary clinical trial end points may include time to
progression (Table 3),8 disease-specific survival, overall survival,
toxicity, disease worsening, and quality of life. Although pro-
gression should be assessed, it is relatively uncommon during BCG
therapy (Table 4) and often occurs 5 or more years after treatment.
Therefore, this outcome is unlikely to occur frequently enough to
have sufficient power to detect a difference in treatment efficacy
even if one exists. It may suggest that a new and potentially better
treatment does not reduce NMIBC progression, when in fact, the
results are inconclusive because of the lack of power. Thus, disease
worsening should also be documented (Table 3).

Trial duration. For time-to-event end points, such as recur-
rence, patients must undergo follow-up long enough for the
required number of events to be observed. Because a large pro-
portion of disease recurrences in patients with high-risk NMIBC
occur within the first 2 years after the start of therapy (approx-
imately 30%),16 we recommend that the minimum study duration
for each patient be 2 years, comprising 1 year of active treatment
followed by at least 1 year of monitoring and follow-up.

Patient follow-up and monitoring. Cystoscopy every 3 months
is mandatory in the follow-up of high-risk patients in a study.
Cytology is recommended but not mandatory, except in CIS.18 To
assess CR, bladder biopsies at 6 months are mandatory for CIS, but
they are only recommended for cause in papillary disease.
Although photodynamic diagnosis and narrow-band imaging may
be used, it may not be reasonable to mandate their use. An
appropriate upper-tract evaluation should be considered at the end
of the study period to rule out an upper-tract tumor.

Clinically meaningful magnitude of effect. Reasonable and
realistic efficacy thresholds should be set. Given the high efficacy of
BCG in this setting, the International Bladder Cancer Group
considers an absolute reduction of 10% in the percentage of
patients with recurrence at 2 years as the magnitude of effect for a
clinical trial to be considered positive.

Sample size. For time-to-event end points, the power to detect
a prespecified difference (reduction in the risk of the event) in
superiority studies depends on the number of events that are
observed, which is uniquely determined by the size of the
hypothesized difference and the type I and II errors (a and b). The
number of patients required is not unique. A sufficient number
should be entered and undergo follow-up long enough for the
required number of events to be observed. For example, if the 2-
year RFS rate in the control arm is 70% (Table 4), 150 recurrences
are required to detect an increase in RFS to 80% in the exper-
imental arm, with a reduction of 37% in the relative risk (RR)
of recurrence (hazard ratio [HR], 0.63; a = 0.05; b = 0.20).
A minimum of approximately 450 patients is required.

For noninferiority studies, the power to reject the null
hypothesis of a difference of a given size (noninferiority margin)

Table 3. Definitions of Primary and Secondary End Points for Clinical Trials in
High-Risk NMIBC

End Point Description

Primary
Recurrence Reappearance of high-risk disease (high grade, T1,

or CIS) after the start of therapy
CR Histologic disappearance of malignancy on bladder

biopsy and normal cytology and cystoscopy
Secondary
Progression8 Presence or development of any of the following:*

Stage Development of or increase in stage to:
Lamina propria invasion (eg, increase from Ta to T1
or CIS to T1)

Muscle invasive disease (stage $ T2)
Lymph node (N+) or distant metastasis (M1)
disease (patient must have previously been
diagnosed with N0 and/or M0 disease)

Grade Increase in grade from low to high† (including CIS)
Disease
worsening8

Cystectomy or change in therapy indicative of more
advanced disease, including systemic
chemotherapy or radiation therapy

DSS Time from random assignment to death resulting
from bladder cancer

OS Time from random assignment to death resulting
from any cause

Abbreviations: CIS, carcinoma in situ; CR, complete response; DSS, disease-
specific survival; NMIBC, non–muscle-invasive bladder cancer; OS, overall
survival.
*In clinical trials, it is mandatory that type of progression (stage or grade) and
degree or level of stage progression be explicitly reported.
†WHO 2004 classification.
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depends on the observed number of events. Because noninferiority
margins are small, large sample sizes are required.

Trial Design for High-Risk NMIBC: BCG Failure
Patient eligibility. BCG failure has been broadly defined as any

recurrence or progression during therapy.6 However, this term is
heterogeneous, encompassing a number of differing clinical sce-
narios. To date, comparing salvage therapies in this population has
been hindered by the lack of standard definitions, inconsistent
methods of reporting results, and studies that have frequently
combined different classes of failure.19 There are currently a
number of published concepts of how to categorize disease that
reappears during or after intravesical BCG.1,6,10,20-22 Although
many of these definitions take into account the timing of BCG
failure, they do not consider the type of BCG schedule adminis-
tered. Hence, it is possible that patients classified as those for whom
BCG has failed are simply those who have received inadequate BCG
therapy.

Table 5 summarizes our classification of BCG failures,
dividing them into the following four types: BCG refractory, BCG
relapsing, BCG intolerant, and BCG unresponsive. The rationale
for waiting until the 6-month evaluation time point to identify
high-risk NMIBC as truly BCG refractory is that an additional 25%
to 67% who do not respond to an initial induction course will
respond to a second course of BCG.14,24,25 Recent evidence suggests
that BCG-relapsing disease is associated with better outcomes than
BCG-refractory disease26; this should also be considered when
designing trials for the population of patients for whom BCG has
failed. The BCG-unresponsive category represents a group of
patients for whom further BCG is not indicated, and radical
cystectomy is a true option; thus, they could be considered for
single-arm studies. Although patients would be considered BCG
unresponsive if they were to experience relapse at cystoscopy
6 months after the last BCG exposure, there are often delays in
referral to and enrollment onto trials. Thus, we recommend that

study designs account for this window (eg, for trial enrollment,
patients can be within 9 months of the last BCG exposure, thereby
allowing a 3-month lead time for referral). All patients enrolled
onto trials of novel therapeutics for BCG failures must be informed
that treatments other than cystectomy in this population are
considered oncologically inferior at present.19

Baseline evaluations. Baseline evaluations similar to those
proposed previously are recommended (Table 2). The timing of
recurrence and type of BCG schedule administered before failure
should also be documented.

Study designs and ideal comparators. Other than radical
cystectomy, there is currently no accepted standard of care for this
population, especially for those in the BCG-unresponsive category.
Given the high risk of disease progression, a placebo-controlled
arm is not ethical. In the setting of unmet medical needs, of no
approved standard of care, and where placebo control is not
acceptable, single-arm trials have been allowed and could provide
sufficient evidence of benefit of a new therapy for BCG failures,
provided that the results are robust.

A randomized trial using an investigator-choice comparator is
also feasible for examining potential new therapies for this pop-
ulation. Yates et al19 recently summarized bladder-preserving
intravesical treatments studied in patients for whom BCG ther-
apy failed (not included in this summary are mycobacterial cell
wall–DNA complex [MCNA] and valrubicin [FDA-approved
treatment for patients with BCG-refractory CIS who are not
candidates for cystectomy]; Table 6). Any of these salvage therapies
could be considered as potential comparators (active controls) in
trials of novel therapies for this population.

End points. The appropriate primary end points for clinical
trials of high-risk BCG failures are freedom from high-risk
recurrence at 1 year for papillary disease and CR at 6 months
for CIS. While this is usually sufficient, for regulatory approval,
durability of this effect at 12 months may be considered and the
requirement for an end of study biopsy with the agency should be

Table 4. Estimated Recurrence and Progression Rates Based on NMIBC Risk Category and Treatment Based on EORTC Data*

Treatment by Disease State

Recurrence Rate (%) Progression Rate (%)

3 Months 6 Months 12 Months 24 Months 6 Months 12 Months 24 Months

Low risk
TURBT alone 10 15 20 25 0 1 1
TURBT plus perioperative chemotherapy 3 5 10 15 0 1 1

Intermediate risk (BCG naı̈ve)†
TURBT plus chemotherapy 10 20 30 40 2 3 5
TURBT plus BCG induction plus maintenance 10 20 25 30 2 3 4

High risk (BCG naı̈ve)
TURBT plus reTURBT as needed plus BCG
induction plus maintenance

10 20 25 30 3 5 10

High risk, BCG failure (BCG unresponsive)
TURBT + reTURBT as needed The IBCG recommends using the following benchmarks:‡

BCG-unresponsive CIS: an initial CR rate of 50% at 6 months and a durable response rate of 30% at 12 months
and 25% at 18 months would be clinically meaningful

BCG unresponsive papillary disease: a recurrence-free rate of 30% at 12 months and 25% at 18 months would
be clinically meaningful

Abbreviations: BCG, bacillus Calmette-Guérin; CR: complete response; EORTC, European Organisation for Research and Treatment of Cancer; IBCG, International
Bladder Cancer Group; NMIBC, non–muscle-invasive bladder cancer; TURBT, transurethral resection of the bladder tumor.
*With the exception of the high-risk BCG-failure category, estimates are based on results from EORTC studies and meta-analyses.
†As per IBCG definition of intermediate-risk disease (Appendix Fig A1, online only).7

‡Defined numbers are not available from literature, because trials have used varying definitions.
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discussed. The recommended secondary end points are similar to
those proposed for trials of high-risk, BCG-naı̈ve NMIBC
(Table 2).

Trial duration and patient follow-up. Trial duration and
patient follow-up should be similar to those recommended pre-
viously (Table 2). Patients who do not achieve a CR or who
experience a high-risk recurrence by 3 months (6 months for CIS)
should be removed from the trial, and radical cystectomy should be
recommended, because the prognosis of these patients is adversely
affected by delayed surgery.45-48

Clinically meaningful magnitude of effect. For patients with
BCG-unresponsive CIS, we recommend an initial CR rate of 50%
at 6 months and durable response rates of 30% at 12 months and
25% at 18 months as clinically meaningful. For patients with
papillary disease that is BCG unresponsive, we consider
recurrence-free rates of 30% at 12 months and 25% at 18 months
as clinically meaningful. These recommendations are consistent
with the results of studies of other salvage therapies for BCG
failures, which have noted 1- to 2-year RFS rates ranging from 18%
to 43%.49-54

In a recent FDA–AUA public workshop, some panel members
felt that an initial CR rate of 40% to 50% at 6 months and a durable
response rate of at least 30% for 18 to 24 months, with the lower
bound of the 95% CI excluding 20%, could be clinically mean-
ingful in the BCG-refractory CIS population.1,2 We are in partial
agreement with these recommendations but feel that the 30%

durable response at 18 to 24 months criterion is likely too high and
may not be realistically achievable.

These recommendations are meant to guide clinical trial
development and should not be taken as set-in-stone directives that
could potentially eliminate the development of agents that may
help patients avoid cystectomy.3 Also, although progression is
actually the clinically meaningful end point in this patient pop-
ulation, it is not practical to power these trials for progression.

Sample size. For randomized studies with time-to-event end
points, the same principles discussed previously apply here. In a
nonrandomized setting, the sample size can be calculated based on
the DFS rate at a fixed point in time (eg, at 1 year) using a one-stage
Fleming or A’Hern design. The parameters outlined in Appendix
Table A1 (online only) must be specified. On the basis of these
values, one can calculate the required number of patients and
the minimum number of patients who should be disease free for
the drug to be worthy of further study. For example, for CIS and the
CR rate at 6 months, P0 = 40%, P1 = 60%, and a = b = 0.10; at
least 20 (50%) of 40 patients should have achieved a CR at
6 months. For patients with papillary disease, P0 = 20%, P1 = 40%,
and a = b = 0.10; at least 10 (30%) of 33 patients should be
recurrence free at 1 year.

Trial Design for Intermediate-Risk NMIBC: BCG Näıve
Patient eligibility. Inclusion criteria for clinical trials of novel

therapies in intermediate-risk disease are listed in Table 2. We
recently defined intermediate-risk disease as multiple or recurrent
low-grade Ta tumors and provided guidance on further stratifying
these patients into categories of lower versus higher risk of
recurrence or progression based on key factors (Appendix Fig A1,
online only).7

Baseline evaluations, study designs, and ideal comparators. Baseline
evaluations similar to those proposed previously (Table 2) are
recommended. Randomized superiority or noninferiority trial
designs are appropriate, and full-dose BCG induction plus main-
tenance administered once per week for 3 weeks, at 3 months after
the first BCG dose of induction course (ie, 6 weeks after completion
of induction BCG), and repeated at 6 months and 12 months (so a
total of 1 yearmaintenance) is the ideal comparator arm, particularly
for higher-risk patients with intermediate-risk disease (Appendix Fig
A1). Evidence suggests that BCG with maintenance is superior to
maintenance chemotherapy in intermediate-risk disease.15,55-57

EORTC 30962 found that full-dose BCG maintenance (SWOG
schedule) for 1 year was associated with the best outcomes in
patients with intermediate-risk disease, with no further improve-
ment when maintenance was continued to 3 years.16 Intravesical
chemotherapy is an appropriate comparator for lower-risk patients
with intermediate-risk disease (Appendix Fig A1),7 because most
guidelines recommend adjuvant chemotherapy as an option for
intermediate-risk NMIBC.6,10-12

End points, trial duration, and patient monitoring. End points,
trial duration, and patient follow-up should be similar to those
recommended for the high-risk, BCG-naı̈ve population (Table 2).

Clinically meaningful magnitude of effect. Similar to the high-
risk, BCG-naı̈ve trial design, an absolute reduction of 10% in the
percentage of patients with recurrence at 2 years represents an
appropriate magnitude of effect for a clinical trial to be considered
positive.

Table 5. Classification of BCG Failures

Classification Description

Refractory Persistent high-grade disease at 6 months despite
adequate BCG* treatment. This category also
includes any stage or grade progression by 3
months after the first BCG cycle (ie, high-grade T1
at 3 months after initial Ta, T1, high-grade disease,
or CIS).

Relapsing Recurrence of high-grade disease after achieving a
disease-free state at 6 months after adequate
BCG.* Although this category has previously been
subdivided based on time to recurrence after
stopping BCG (ie, early [, 12 months],
intermediate [1-2 years], or late [. 24 months]), for
the purpose of being included in the BCG-
unresponsive category, patients should be within 6
months of the last BCG exposure (eg, patient
receiving maintenance therapy).

Intolerant Disease persistence as a result of inability to receive
adequate BCG* because of toxicity. With current
attention to abrogation of BCG adverse effects, we
expect this category to represent a small portion of
the BCG-treated population.

Unresponsive23 BCG refractory and BCG relapsing disease. The term
BCG unresponsive, which essentially includes
BCG refractory and BCG relapsing (within 6
months of last BCG exposure), is meant to denote
a subgroup of patients at highest risk of recurrence
and progression for whom additional BCG therapy
is not a feasible option. These patients can be
considered for single-arm studies.†

Abbreviations: BCG, bacillus Calmette-Guérin; CIS, carcinoma in situ.
*For clinical trials, adequate BCG therapy is when a patient has received at least
five of six induction instillations and at least one maintenance (two of three
instillations) in a 6-month period.
†Because there are often delays in referral to and enrollment in trials, we
recommend that study designs account for a window from tumor recurrence,
and patients can be within 6 to 9 months of the last BCG exposure, thereby
allowing a 3-month lead time for referral.
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ué

rin
;D

FS
,d

is
ea

se
-fr
ee

su
rv
iv
al
;D

S
S
,d

is
ea

se
-s
pe

ci
fi
c
su

rv
iv
al
;G

C
,g

em
ci
ta
bi
ne

an
d
ci
sp

la
tin

;I
FN

-a
,i
nt
er
fe
ro
n
a
;I
V
,i
nt
ra
ve

si
ca

l;
N
E
D
,n

o
ev

id
en

ce
of

di
se

as
e;

O
S
,o

ve
ra
ll

su
rv
iv
al
;
R
C
T,

ra
nd

om
iz
ed

co
nt
ro
lle
d
tr
ia
l;
R
FS

,
re
cu

rr
en

ce
-fr
ee

su
rv
iv
al
.

1942 © 2016 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Kamat et al



Sample size. For studies with BCG as the control arm, the
sample size is the same as for high-risk, BCG-naı̈ve studies. For
studies with chemotherapy as the control arm, 250 recurrences are
required to detect an increase in RFS at 2 years from 60% to 70% in
the experimental arm, with a reduction of 30% in the RR of
recurrence (HR, 0.70; a = 0.05; b = 0.20). A minimum of
approximately 500 patients is required.

Trial Design for Low-Risk NMIBC
Patient eligibility. The inclusion criterion for low-risk NMIBC

trials is a histologically confirmed, solitary, primary low-grade Ta
tumor smaller than 3 cm in diameter (Table 2).6,10-12

Baseline evaluations, study designs, and ideal comparators. Baseline
evaluations similar to those proposed previously are recom-
mended. Given the relatively good prognosis of this population, a
large sample size will be required for noninferiority trials, and
therefore, randomized superiority trials are more feasible.
TURBT plus an immediate postoperative chemotherapeutic
instillation is the ideal comparator arm given that it is the current
guideline-recommended standard of care.6,10,11 However, given
the extremely low risk of progression in this population, placebo
may be considered in select trials.

End points, trial duration, and patient follow-up. The rec-
ommended primary end point is time to recurrence or RFS. From a
practical perspective, the only feasible secondary end point in this
population is toxicity. The trial duration should be similar to that
recommended previously (Table 2). Regarding follow-up, cysto-
scopy at 3 months and then every 6 months is advised. An upper-
tract evaluation is not mandatory given the rarity of upper-tract
recurrences in this population.

Clinically meaningful magnitude of effect. An absolute
reduction of 6% in the percentage of patients with recurrence at
2 years is the magnitude of effect for a clinical trial to be
considered positive (an RR reduction of 42% based on Table 4),
because the current standard of care (TURBT plus a single
immediate chemotherapeutic instillation) is effective. Note

that this population is at low risk of progression (Table 4) and
mortality.

Sample size. Approximately 110 recurrences are required to
detect an increase in RFS at 2 years from 85% to 91% in the
experimental arm, with a reduction of 42% in the RR of recurrence
(HR, 0.58; a = 0.05; b = 0.20). A minimum of approximately 600
patients is required.

DISCUSSION

The optimal design of clinical trials in NMIBC continues to be an
area of much discussion. Through an extensive literature review
and discussions and consensus gained during group meetings, we
have developed realistic recommendations for the design of clinical
trials in NMIBC. The goals are to provide a template that will
encourage the conduct of trials for the development of highly
needed new therapies for NMIBC and to ensure uniformity in
reporting and analysis of such trials.
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Appendix

Table A1. Parameters to Be Set for Sample-Size Calculation

Parameter Description

P0 Largest DFS rate that if true implies that the drug
does not warrant further study

P1 Lowest DFS rate that if true implies that the drug
does warrant further study

a Probability of concluding the drug is active if it
has a true DFS rate # P0

b Probability of concluding the drug is inactive if it
has a true DFS rate of at least P1

Abbreviation: DFS, disease-free survival.

Intermediate Risk

(histologically confirmed multiple and/or
recurrent low-grade Ta tumors)

How Many of the Following Four Factors Does the Patient Have?

  Multiple tumors

  Tumor size greater than 3 cm

  Early recurrence ( 1 year)

  Frequent recurrences (1 per year)

0* 1–2 3

Consider Previous Intravesical Treatment

 Consider intravesical chemotherapy   Consider BCG maintenance therapy
  Consider alternative (proven)
   chemotherapeutic agent

   Consider additional BCG maintenance
   therapy
   Consider alternative intravesical therapy

Treat Similar to Low Risk

  TURBT + single immediate postsurgery
  chemotherapeutic dose, or
  Consider office fulguration and observation
  Consider intravesical chemotherapy

 Treat as Intermediate Risk

    TURBT plus adjuvant intravesical therapy
    (options include chemotherapy or BCG with
    maintenance [full dose, 1 year])

Treat as High Risk

  TURBT + BCG induction + maintenance

Treatment:

 TURBT + single immediate postsurgery
 chemotherapeutic dose, or
 Office fulguration
 Observation/follow-up

Low Risk

(solitary, primary low-grade Ta tumor)

Treatment:

 TURBT + BCG maintenance
 Consider cystectomy

High Risk

(any T1, high grade, and/or CIS)

Chemotherapy BCGNone

Fig A1. International Bladder Cancer Group algorithm for the management of intermediate-risk non–muscle-invasive bladder cancer.7 Recommendations provided have
been simplified for ease of use and will need to be customized to each individual patient, taking into account patient diagnosis, histology, age, previous history, and overall
condition. For example, a 75-year-old man with numerous comorbidities who experiences two small (, 1 cm) low-grade recurrences more than 1 year after initial therapy
may be a candidate for office fulguration and observation rather than bacillus Calmette-Guérin (BCG) maintenance or intravesical chemotherapy as suggested in this
algorithm. *A score of 0 refers to a solitary, recurrent (. 1 year) low-grade tumor. Data adapted.7 CIS, carcinoma in situ; TURBT, transurethral resection of the bladder
tumor.
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