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Abstract

Context: Patients with intermediate-risk non–muscle-invasive bladder cancer (NMIBC)
may pose a clinical dilemma without an agreed evidence-based decision tree for
personalized treatment.
Objective: To perform a systematic review and network meta-analysis (NMA) to sum-
marize available evidence on the oncologic outcomes of intravesical therapy in patients
with intermediate-risk NMIBC.
Evidence acquisition: The MEDLINE, EMBASE, and ClinicalTrials.gov databases were
searched in October 2020 according to the Preferred Reporting Items for Systematic
Reviews and Meta-analyses statement. Studies were deemed eligible if they reported on
oncologic outcomes in patients with intermediate-risk NMIBC treated with trans-
urethral resection of bladder tumor with and without intravesical chemotherapy or
bacillus Calmette-Guérin (BCG) immunotherapy.
Evidence synthesis: Twelve studies were included in a qualitative synthesis (systematic
Network meta-analysis review); three were dee
was
different regimens 
y These authors contribute
* Corresponding author. D
Hospital, Medical Universit
Tel.: +43 140 40026150; Fa
E-mail address: shahrokh.s

Please cite this article in press as: Laukhtina E, et al. Intravesical Th
Bladder Cancer: A Systematic Review and Network Meta-analysis
10.1016/j.euf.2021.03.016

https://doi.org/10.1016/j.euf.2021.03.016
2405-4569/© 2021 Published by Elsevier B.V. on behalf of European Associa
med eligible for a quantitative synthesis (NMA). An NMA of five
 conducted for the association of treatment with the 5-yr
d equally to this work.
epartment of Urology, Comprehensive Cancer Center, Vienna General
y of Vienna, Währinger Gürtel 18–20, 1090, Vienna, Austria.
x: +43 140 40023320.
hariat@meduniwien.ac.at (S.F. Shariat).

erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/

tion of Urology.

https://doi.org/10.1016/j.euf.2021.03.016
mailto:shahrokh.shariat@meduniwien.ac.at
https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016


recurrence risk. Chemotherapy with maintenance was associated with a lower
likelihood of 5-yr recurrence than chemotherapy without maintenance (odds ratio
[OR] 0.51, 95% credible interval [CI] 0.26–1.03). Immunotherapy, regardless of
whether a full- or reduced-dose regimen, was not associated with a significantly
lower likelihood of 5-yr recurrence when compared with chemotherapy without
maintenance (OR 0.90, 95% CI 0.39–2.11 vs OR 0.93, 95% CI 0.40–2.19). Analysis of the
treatment ranking revealed that chemotherapy with maintenance had the lowest 5-
yr recurrence risk (P score 0.9666).
Conclusions: Our analysis indicates that chemotherapy with a maintenance regimen
confers a superior oncologic benefit in terms of 5-yr recurrence risk compared to
chemotherapy without maintenance in patients with intermediate-risk NMIBC.
Regardless of the dose regimen, immunotherapy with BCG does not appear to be
superior to chemotherapy in patients with intermediate-risk NMIBC in term of
disease recurrence. However, owing to the lack of comparative studies, there is an
unmet need for well-designed, large-scale trials to validate our findings and generate
robust evidence on disease recurrence and progression.
Patient summary: A maintenance schedule of chemotherapy reduces the rate of
long-term recurrence of bladder cancer that has not invaded the bladder muscle.
Chemotherapy inserted directly into the bladder and immunotherapy without
maintenance schedules seem to have limited benefit in preventing cancer recurrence.

© 2021 Published by Elsevier B.V. on behalf of European Association of Urology.
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1. Introduction

Bladder cancer is the sixth most commonly diagnosed
cancer worldwide [1,2]. Approximately 75% of bladder can-
cer patients present with non–muscle-invasive bladder
cancer (NMIBC) [3]. NMIBC is a heterogeneous disease
associated with a wide array of oncologic outcomes, which
warrants an accurate and practical risk stratification strat-
egy for treatment planning and patient counseling [4]. Sev-
eral models, such as those of the European Organization for
Research and Treatment of Cancer (EORTC) [5] and Club
Urologico Espano de Tratamiento Oncologico [6], have been
proposed for stratifying patients with NMIBC in terms of
recurrence and progression risk. However, despite their
ease of use, the predictive accuracy of these models is
limited by intragroup heterogeneity among patients
[7]. Moreover, the models do not take into account adverse
pathologic features, such as lymphovascular invasion and
variant histologies, that are associated with more aggressive
disease and poor response to intravesical therapy [8–
12]. Consequently, optimal decision-making remains chal-
lenging, especially for patients with intermediate-risk dis-
ease, the largest risk group among NMIBC patients.

Currently, adjuvant intravesical immunotherapy with
bacillus Calmette-Guérin (BCG) or intravesical chemother-
apy is the standard of care for patients with intermediate-
and high-risk NMIBC [13]. Since treatment options and
follow-up are dependent on risk stratification, patients with
intermediate-risk NMIBC are vulnerable to inadequate ther-
apy owing to the poorly defined and overlapping diagnostic
criteria [13]. However, unnecessary adverse events and
costs associated with treatment may outweigh the possible
benefits for patients with intermediate-risk NMIBC. Conse-
quently, patients with intermediate-risk NMIBC may pose a
clinical dilemma without an agreed evidence-based deci-
sion tree for personalized treatment.

The primary aim of this systematic review and network
meta-analysis (NMA) was to determine the oncologic
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outcomes of intravesical therapy among patients with inter-
mediate-risk NMIBC. Such findings would help in decision-
making, patient counseling, and trial design.

2. Evidence acquisition

2.1. Protocol

This systematic review and NMA were conducted according
to the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) extension statement for network
meta-analysis [14]. The study protocol was registered a
priori on the International Prospective Register of System-
atic Reviews (PROSPERO; registration ID CRD42020212851).

2.2. Data sources and searches

The MEDLINE, EMBASE, and ClinicalTrials.gov databases were
searched in October 2020 to identify studies reporting on the
oncologic outcomes of intravesical therapy for patients with
intermediate-risk NMIBC. A comprehensive systematic liter-
ature search was independently performed by two authors.
Terms and keywords such as urinary bladder neoplasms,
non–muscle-invasive bladder cancer, intermediate risk non-
–muscle-invasive bladder cancer, NMIBC, oncologic out-
comes, local recurrence, disease-free survival, and overall
survival were used to perform the search. The primary out-
comes of interest were oncologic outcomes, including pro-
gression-free survival (PFS), recurrence-free survival (RFS),
disease-free survival (DFS), and overall survival (OS).

After removing duplicates, two independent reviewers
screened the titles and abstracts. Any citation that either
reviewer thought should be included or for which suitabil-
ity for inclusion was unclear was identified for full-text
screening. Subsequently, full texts of eligible articles were
reviewed for final inclusion and data extraction. Any dis-
crepancy during the primary and secondary literature
screenings were resolved by referring to the senior author.
erapy in Patients with Intermediate-risk Non–muscle-invasive
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2.3. Eligibility criteria

We included randomized controlled trials (RCTs) that
reported on oncologic outcomes of intravesical therapy
for patients with intermediate-risk NMIBC. PICOS (popula-
tion, intervention, control, outcomes, and study design) for
this study was as follows: patients with intermediate-risk
NMIBC according to the European Association of Urology
(EAU) or the American Urological Association (AUA) guide-
lines, treated with transurethral resection of bladder tumor
(TURBT) and intravesical chemotherapy or immunotherapy
(BCG) compared to a control group including patients trea-
ted with TURBT alone or cohorts receiving single adjuvant
therapy. The outcomes were oncologic outcomes, including
PFS, RFS, DFS, and/or OS.

We excluded reviews, letters, editorials, animal studies,
study protocols, case reports, meeting abstracts, replies
from authors, brief correspondence, and articles not pub-
lished in English. Furthermore, we excluded studies that did
not provide data regarding the oncologic outcomes. Refer-
ences of all the papers included were scanned for additional
studies of interest.

2.4. Data extraction

Data from each study were independently extracted by two
reviewers. Extracted data included the following: study iden-
tifiers, study design, number of participants, number of par-
ticipants within different NMIBC risk strata, oncologic out-
comes, and demographic and clinical characteristics of the
patients. Subsequently, the hazard ratio (HR) and 95% confi-
dence interval for the oncologic outcomes were retrieved.

2.5. Risk-of-bias assessment

The risk of bias (RoB) was evaluated according to the Risk of
Bias in Non-randomized Studies of Interventions (ROBINS-I)
tool. This tool is based on seven domains that include bias
due to confounding, participant selection, classification of
interventions, deviations from the intended intervention,
missing data, measurement of outcomes, and selection of
the reported result (Supplementary Table 1). The RoB for
each study was assessed independently by two authors.
Disagreements were resolved via consultation with the co-
authors.

2.6. Statistical analyses

NMA was used for simultaneous comparison of the 5-yr
recurrence risk for multiple treatment strategies and pool-
ing of direct and indirect evidence. For assessment of the 5-
yr recurrence risk, arm-based analyses were performed to
estimate the odds ratio (OR) of the 5-yr recurrence risk and
95% credible interval (CI) from the raw data presented in the
manuscripts included [15]. The relative ranking of the dif-
ferent treatments for each outcome was estimated using the
P score, which can be considered a frequentist analog to the
surface under the cumulative ranking curves [16,17]. Net-
work plots were used to illustrate the connectivity of the
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treatment networks in terms of 5-yr recurrence risk. R v1.14,
framework 2.21 (R Foundation for Statistical Computing,
Vienna, Austria) was used for the NMA.

3. Evidence synthesis

3.1. Description of the studies included

The literature search identified 522 unique references. Of
these, 192 were excluded because of duplication and
255 because of unrelated outcomes during the screening
process (Fig. 1). Of the 75 full-text articles assessed for
eligibility, 63 were excluded based on the selection criteria.

Twelve studies were finally included in the qualitative
synthesis (systematic review) [18–29]; three were deemed
eligible for quantitative synthesis (NMA) [18,26,27]. Table 1
summarizes the characteristics of the studies.

We found significant heterogeneity across the studies in
terms of treatment used for patients with intermediate-risk
NMIBC. Ten studies reported data on different intravesical
therapy regimens [18,19,22–29]. Among chemotherapeu-
tics, epirubicin was used in four studies, mitomycin C
(MMC) in three, and pirarubicin in one. Immunotherapy
with BCG was used in four studies. Two studies reported
outcomes for laser vaporization of bladder tumor (LVRBT)
compared to TURBT [20,21].

3.2. Principal findings

3.2.1. Oncologic outcomes

In terms of oncologic outcomes, all 12 studies reported on
the recurrence rate [18–29], eight reported data on the
progression rate [18,19,23,24,26–29], and only two
reported on survival outcomes such as OS and cancer-
specific survival (CSS) [26,28]. Table 2 summarizes oncol-
ogic outcomes such as recurrence and progression rates
among the studies.

3.2.1.1. Recurrence risk. All studies included reported the risk
of recurrence for different treatment strategies for patients
with intermediate-risk NMIBC (Table 2). Regarding intra-
vesical chemotherapy, Naya et al [24] reported that among
patients with intermediate-risk NMIBC, the 3-yr RFS rate
was worse for those who received a single immediate
installation of pirarubicin compared to those who received
additional instillations of pirarubicin. Kelly et al [23] found
that celecoxib added to a standard-of-care single intrave-
sical MMC instillation within 24 h following TURBT did not
improve 3-yr RFS.

Regarding intravesical immunotherapy with BCG, Gupta
et al [22] reported no difference in recurrence rate between
patients treated with monthly BCG for 12 doses and patients
receiving BCG maintenance according to the SWOG proto-
col. Likewise, Oddens et al [25] reported that patients with
intermediate-risk NMIBC treated with a full-dose schedule
do not benefit from 1 yr of maintenance BCG therapy.
Comparing the efficacy of maintenance with chemotherapy
and BCG, Sylvester et al [28] reported statistically significant
worse outcomes in terms of 9.2-yr recurrence and distant
erapy in Patients with Intermediate-risk Non–muscle-invasive
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Fig. 1 – Flow diagram of the study selection procedure for the systematic review and network meta-analysis.
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metastases rates for patients receiving epirubicin compared
to those receiving BCG (both with 3-yr maintenance).

Two studies compared the effectiveness of LVRBT and
TURBT followed by intravesical therapy. Xu et al [20]
reported no significant difference in 2-yr recurrence rates
between KTP laser and standard TURBT, both following
pirarubicin instillations. Zhang et al [21] did not find differ-
ences in 1- and 3-yr recurrence rates between LVRBT with
thulium laser and TURBT; in both groups, surgery was
followed by epirubicin instillations.

In summary, according to the current literature, chemo-
therapy with maintenance seems to reduce the recurrence
rate among patients with intermediate-risk NMIBC, while 1
yr of maintenance BCG therapy does not appear to affect
recurrence outcomes in these patients. Different endo-
scopic procedures also do not demonstrate differences in
recurrence risk among patients with intermediate-risk
NMIBC.

3.2.1.2. Progression risk. Eight of the studies included reported
data on the progression rate (Table 2). Sylvester et al [28] did
not find a statistically significant difference in 9.2-yr pro-
gression rate between patients receiving epirubicin and
Please cite this article in press as: Laukhtina E, et al. Intravesical Th
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those receiving BCG (both with 3-yr maintenance). Simi-
larly, Ojea et al [26] did not find a difference in progression
rates among patients with intermediate-risk NMIBC treated
with MMC or full or low doses of BCG (27 mg and 14.5 mg).
Kelly et al [23] found that celecoxib did not decrease the
progression rate more than a single immediate intravesical
MMC instillation alone in intermediate-risk NMIBC. The
current data indicate that intravesical therapies do not
differ in terms of the progression rate. However, these data
need to be supported by well-designed and controlled
large-scale trials.

3.2.1.3. Survival outcomes. Among survival outcomes, OS and
CSS were reported in two studies of patients with intermedi-
ate-risk NMIBC treated with epirubicin, BCG, or MMC. Data
from the EORTC trials [28] showed all-cause mortality of
38.8% among patients treated with epirubicin with 3-yr
maintenance, compared to 30.3% among those treated with
BCG 3-yr maintenance (HR 0.79, 95% CI 0.58–1.09; p = 0.14);
cancer-specific mortality was 7.1% and 2.4%, respectively (HR
0.35, 95% CI 0.14–0.86; p = 0.02). Ojea et al [26] found cancer-
specific mortalityof4.7%,3%,and3.6% amongpatients treated
with MMC, BCG 27 mg, and BCG 14.5 mg, respectively, in a
erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/
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Table 1 – Characteristics of studies reporting oncologic outcomes for patients with intermediate-risk non–muscle invasive bladder cancer

Study Country Study
design

Patients
(IR/total)

IR patients
in Tx arm
1/Tx arm 2

Treatment arm 1 Treatment arm 2 Definition of IR Follow-up

Bosschieter 2017 [18] Netherlands RCT 413/2243 190/223 Immediate
instillation of MMC
after TURRT

Instillation of MMC
delayed for 2 wk
after TURBT

Primary, solitary
pTa/pT1 G3 OR
recurrent,
solitary pTa/pT1
G1–3 tumors, no
concomitant CIS

Median 32 mo
(IQR 17–51)

Ojea 2017 [26] Spain RCT 430/430 BGC 27 mg: 142
BCG 13.5 mg: 139
MMC: 149

BCG 27 mg, BCG
13.5 mg

MMC 30 mg TaG2 and T1G1–
2, no
concomitant CIS

MMC: 52.6 mo
27 mg BCG:
57.3 mo
13.5 mg BCG:
61.2 mo

Serretta 2010 [27] Italy RCT 482/482 237/245 5 weekly
instillations of Epi
(post TUR +
immediate Epi)

5 weekly
instillations +
10 monthly
instillations of Epi
(post TUR +
immediate Epi)

EAU guidelines Median 48 mo
(range 3–78)

Elsawy 2018 [19] Egypt RCT 52/236 28/24 Intravesical Epi
(post TURBT)

TURBT alone Primary/
recurrent
papillary bladder
cancer, >1 cm

Mean 29 mo

Gupta 2020 [22] India RCT 14/78 7/7 Monthly BCG for
12 doses

BCG following the
SWOG protocol

Multiple/
recurrent low-
grade tumors

Duration 1 yr

Kelly 2018 [23] UK RCT 126/472 69/57 Twice daily
celecoxib post
TURBT + MMC (IR)
or BCG (HiR)

Placebo post
TURBT + MMC (IR)
or BCG (HiR)

EAU guidelines Median 44 mo
(IQR 36–57)

Naya 2018 [24] Japan RCT 68/113 35/33 Single immediate
post TURBT
intravesical
instillation of THP

Intravesical THP
chemotherapy
weekly for 8 wk

EAU guidelines Median 36 mo

Oddens 2012 [25] Netherlands RCT 789/1355 1/3 dose, 1 yr: 192
FD, 1 yr: 191v
1/3 dose, 3 yr: 218
FD, 3 yr: 188

1/3 dose BCG + 1-yr
maintenance post
TUR

FD BCG + 1-yr
maintenance post
TUR
1/3 dose BCG + 3-yr
maintenance post
TUR
FD BCG + 3-yr
maintenance post
TUR

Multiple T1, G1-2
tumors, <10
tumors, no
concomitant CIS

Median 7.1 yr

Sylvester 2009 [28] Europe
(Belgium)

RCT 497/837 BCG: 161
BCG + INH: 166
Epi: 170

BCG alone or BCG
plus INH

Epi Single or
multiple, primary
or recurrent, T1,
G1-2 tumors, no
concomitant CIS

Median 9.2 yr

Turkeri 2010 [29] Turkey RCT 143/143 68/75 Single instillation
of Epi post TURBT

Double instillations
of Epi post TURBT

Primary and
solitary or
multiple (�3) Ta
(G2–3) or T1
(G1–2) tumors;
no concomitant
CIS

Duration 16.9 mo

Xu 2015 [20] China RCT 116/193 56/60 KTP laser + THP TURBT + THP EAU guidelines NR
Zhang 2015 [21] China RCT 87/292 43/44 LVRBT + Epi TURBT + Epi EAU guidelines Duration 36 mo

BCG = bacillus Calmette-Guérin; CIS = carcinoma in situ; EAU = European Association of Urology; Epi = epirubicin; FD = full dose; G = grade; HiR = high risk; INH
= isoniazid; IQR = interquartile range; IR = intermediate risk; KTP = potassium-titanyl-phosphate; LVRBT = laser vaporesection of bladder tumor; MMC =
mitomycin C; RCT = randomized controlled trial; SWOG = Southwestern Oncology Group; THP = pirarubicin; TUR/TURBT = transurethral resection of bladder
tumor; Tx = treatment.
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study with median follow-up of approximately 5 yr. In fact,
there are only limited data on survival outcomes for patients
with intermediate-risk NMIBC. Nevertheless, BCG appears to
have a marginal benefit compared to chemotherapy in terms
of long-term OS and CSS.
Please cite this article in press as: Laukhtina E, et al. Intravesical Th
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3.3. Network meta-analysis

For quantitative synthesis in the NMA, therapy regimens
from three studies were categorized into groups as fol-
lows: (1) chemotherapy as standard regimen ([total of
erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/
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Fig. 2 – Network plot showing the association of treatment with the 5-
yr recurrence risk in intermediate-risk non–muscle-invasive bladder
cancer. The plot shows interconnections between different therapy
regimens (represented by a node). Connections between different
therapy regimens are represented through links, and the numbers
indicate the number of studies.

Table 2 – Progression and recurrence rates for patients with intermediate-risk non–muscle invasive bladder cancer

Study Progression Recurrence

Bosschieter 2017 [18] 15 of 413 pts experienced DP 3-yr RR 20% for immediate MMC instillation vs 32% for delayed MMC
installation

Ojea 2017 [26] DP rate 9.4% for MMC, 9.9% for BCG 27 mg, and
12.9% for BCG 14.5 mg

RR 38.9% for MMC, 26.8% for BCG 27 mg, and 36% for BCG 13.5 mg

Serretta 2010 [27] 10 pts progressed to muscle-invasive disease (3 in
5 weekly Epi instillations arm vs 7 in extended Epi
schedule arm)

3-yr RFR 54.4% for 5 weekly Epi instillations vs 62.1% for extended Epi
schedule (p = 0.11)
3-yr RFS 62.7% for 5 weekly Epi instillations vs 69.5% for extended Epi
schedule

Elsawy 2018 [19] DP 1 event in intravesical Epi arm vs 0 events in
TURBT alone arm

Recurrence: 4 events in intravesical Epi arm vs 4 events in TURBT alone arm

Gupta 2020 [22] NR Recurrence: 0/7 for monthly BCG for 12 doses vs 1/7 for BCG per the SWOG
protocol (p = 0.3)

Kelly 2018 [23] DP 3 pts (4.3%) treated with TURBT + MMC (IR) or
BCG (HiR) + celecoxib vs 1 pt (1.7%) treated with
TURBT + MMC (IR) or BCG (HiR) + placebo (p = 0.6).

3-yr RFR 52% for TURBT + MMC (IR) or BCG (HiR) + celecoxib vs 50% for
TURBT + MMC (IR) or BCG (HiR) + placebo (HR 0.90, log-rank p = 0.7).

Naya 2018 [24] DP not noted during this period in any patient 3-yr RFS 63.4% for single immediate THP installation vs 86.1% for additional
THP installations (log-rank test, p < 0.01)

Oddens 2012 [25] NR DFI for 1/3 BCG dose: 106 events/192 pts for 1-yr maintenance vs 97 events/
218 pts for 3-yr maintenance (HR 1.35, 95% CI 1.03–1.79)
DFI for full BCG dose: 72 events/191 pts for 1-yr maintenance vs 81 events/
188 pts for 3-yr maintenance (HR 0.88, 95% CI 0.64–1.21)

Sylvester 2009 [28] 9.2-yr DP 7.1% for Epi vs 4.0% for BCG (HR 0.56, 95%
CI 0.26–1.23; p = 0.14)
DP or DM 13.5% for Epi vs 5.2% for BCG (HR 0.39,
95% CI 0.21–0.73; p = 0.002)

9.2-yr RR 58.8% for epirubicin vs 40.1% for BCG (HR 0.59, 95% CI 0.45–0.76; p
< 0.001)
DM 8.8% for epirubicin arm vs 3.7% for BCG (HR 0.42, 95% CI 0.20–0.90; p =
0.027)

Turkeri 2010 [29] Grade and stage progression: 1.5% for single
instillation vs 4% for double instillation (p = 0.165)

RR 14.7% for single instillation vs 21.3% for double instillation (p = 0.305)

Xu 2015 [20] NR 2-yr RR 26.8% for laser + THP vs 30% for TURBT + THP
Zhang 2015 [21] NR 1-yr RR 54.5% for TURBT + Epi vs 51.2% for LVRBT + Epi (HR 0.935, 95% CI

0.62–1.42; p = 0.752)
3-yr RR 68.2% for TURBT + Epi vs 65.1% for LVRBT + Epi (HR 0.933, 95% CI
0.59–1.47; p = 0.762)

BCG = bacillus Calmette-Guérin; CI = confidence interval; DFI = disease-free interval; DM = distant metastasis; DP = disease progression; Epi = epirubicin; HiR =
high risk; HR = hazard ratio; IR = intermediate risk; LVRBT = laser vaporesection of bladder tumor; MMC = mitomycin C; NR = not reported; THP = pirarubicin;
TURBT = transurethral resection of bladder tumor; pt = patient; RFR = recurrence-free rate; RFS = recurrence-free survival; RR = recurrence rate.
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6 instillations of epirubicin: immediate epirubicin after
TURBT + 5 weekly instillations] or [total of 9 installations
with MMC 40 mg: immediate within 24 h after TURBT
instillation + 3 weekly instillations + 5 monthly instilla-
tions]); (2) chemotherapy as a delayed regimen (total of
9 installations with MMC 40 mg: instillation starting 2 wk
after TURBT + 3 weekly instillations + 5 monthly instilla-
tions); (3) chemotherapy as an extended regimen ([total of
16 instillations of epirubicin: immediate epirubicin after
TURBT + 5 weekly instillations + 10 monthly instillations]
OR [MMC 30 mg given once a week for 6 wk followed by
another 6 instillations given once every 2 wk during
12 wk]; (4) immunotherapy at full dose (BCG 27 mg given
once a week for 6 wk followed by another 6 instillations
given once every 2 wk during 12 wk); and (5) immuno-
therapy at a reduced dose (BCG 13.5 mg given once a week
for 6 wk followed by another 6 instillations given once
every 2 wk during 12 wk). The networks of eligible com-
parisons are graphically represented in a network plot of
the association of treatment regimen with 5-yr recurrence
risk in Figure 2. Network plots show interconnections
between different therapy regimens (represented by a
node). Connections between different therapy regimens
are represented by links; numbers indicate the number of
studies.
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An NMA of the five intravesical therapy regimens listed
above was conducted with regard to the 5-yr recurrence risk
in intermediate-risk NMIBC (Fig. 3). Chemotherapy in the
extended regimen was associated with a lower likelihood of
5-yr recurrence compared to chemotherapy in the standard
regimen (OR 0.51, 95% CI 0.26–1.03). By contrast, a delayed
erapy in Patients with Intermediate-risk Non–muscle-invasive
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Fig. 3 – Forest plot showing the association of treatment with the 5-yr
recurrence risk in intermediate-risk non–muscle-invasive bladder
cancer. OR = odds ratio; CI = confidence interval.

E U R O P E A N U R O L O G Y F O C U S X X X ( 2 0 2 1 ) X X X – X X X 7

EUF-1092; No. of Pages 10
chemotherapy regimen was not associated with a signifi-
cantly lower likelihood of 5-yr recurrence compared to
standard chemotherapy (OR 0.92, 95% CI 0.58–1.48). Simi-
larly, compared to a standard chemotherapy regimen,
immunotherapy, regardless of whether at a full or reduced
dose, was not associated with a significantly lower likeli-
hood of 5-yr recurrence (OR 0.90, 95% CI 0.39–2.11, and OR
0.93, 95% CI 0.40–2.19, respectively). According to the anal-
ysis of treatment ranking, it is highly likely that chemother-
apy in the extended regimen has the lowest rate of the 5-yr
recurrence (P score 0.9666). The treatment ranking of other
therapies is presented in Supplementary Table 2.

3.4. Discussion

We performed a systematic review of the oncologic out-
comes of intravesical therapy for patients with intermedi-
ate-risk NMIBC. We also performed an NMA to indirectly
compare the association of different intravesical therapy
regimens with the 5-yr recurrence risk. This approach led to
several interesting findings.

First, according to our results, chemotherapy in the
extended regimen (with maintenance) was associated with
the lowest likelihood of 5-yr recurrence for patients with
intermediate-risk NMIBC. Therefore, immediate intravesi-
cal chemotherapy instillation after TURBT and then five or
six weekly instillations followed by prolonged monthly
instillations or instillations given once every 2 wk for a
few months is the regimen that provides the best long-term
oncologic outcomes in terms of recurrence in intermediate-
risk NMIBC. This supports the AUA guidelines recommend-
ing 6 wk of induction intravesical chemotherapy with
maintenance for an unspecified duration in intermediate-
risk NMIBC [30]. At the same time, some of the studies
included reported intravesical chemotherapy with mainte-
nance for up to 12 wk that is not the regimen recommended
by the current guidelines. This therapy might be used
according to historic recommendations before the current
treatment strategies. Nevertheless, our analysis does not
reflect the impact of intravesical therapy on progression
risk, which may also pose a challenge in identifying the
optimal treatment options for intermediate-risk NMIBC.

Second, we found that chemotherapy delayed for 2 wk
after TURBT was not significantly associated with a lower
likelihood of 5-yr recurrence when compared to standard
chemotherapy in intermediate-risk NMIBC. The EAU guide-
lines indicate that repeat chemotherapy instillations
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improve RFS for patients with intermediate-risk NMIBC
regardless of a previous single instillation immediately after
TURBT [13]. Sylvester et al [31] reported that a single
instillation of chemotherapy immediately after TURBT com-
pared to TURBT alone reduces the risk of recurrence in
NMIBC, except for patients at high risk of recurrence
because of its lack of efficacy in this subgroup. In their
meta-analysis, Sylvester et al also provide evidence that
the use of postoperative irrigation also reduces recurrences,
which can be explained by a role in preventing implantation
of circulating tumor cells at the site of resection. Unfortu-
nately, data on postoperative irrigation use in the studies
included in our NMA are lacking. Moreover, no study has
reported results for combination therapy, although it was
previously shown that combination therapy might provide
prophylactic advantage in terms of recurrence when com-
pared to BCG therapy alone for patients with intermediate-
and high-risk NMIBC [32].

Interestingly, immunotherapy with BCG, regardless of
the doses used, was not associated with a significantly
lower likelihood of 5-yr recurrence compared to chemo-
therapy for patients with intermediate-risk NMIBC in our
analysis. Hence, it seems that BCG instillations do not
provide long-term benefits over chemotherapy in interme-
diate-risk NMIBC. This is particularly important because of
the current worldwide shortage of BCG [33]. In contrast to
our results, a previous meta-analysis found that 27 mg BCG
was more effective than 13.5 mg BCG in reducing tumor
recurrences (risk ratio 0.66, 95% CI 0.49–0.89; p = 0.006)
[34]. Astram et al included both intermediate- and high-risk
NMIBC without subgroup analysis in their meta-analysis,
while our NMA included only patients with intermediate-
risk NMIBC. However, it should be stressed that the article
included in our NMA did not use the maintenance schedule
of BCG therapy, which was shown to be more effective in
preventing recurrence. For example, Han et al [35] recom-
mended adjuvant intravesical BCG with maintenance ther-
apy for patients with papillary carcinoma. Chemotherapy or
BCG plus chemotherapy was not better than BCG alone in
preventing tumor recurrence [35]. Supporting these results,
another meta-analysis showed that maintenance BCG was
superior to MMC in preventing disease recurrence [36]. The
discrepancy in these results can probably be attributed to
the inclusion of all NMIBC patients regardless of risk group.
Nevertheless, as both the EAU and AUA guidelines recom-
mend 1-yr BCG maintenance in intermediate-risk NMIBC
[13,30], most of the studies included highlight the poor
compliance with NMIBC guidelines worldwide [37].

Another challenge in interpreting the results of the
studies included is the lack of data on some relevant clini-
copathologic features. The studies included did not take into
account adverse pathologic features such as tumor extent
and variant histology, which are associated with worse
oncologic outcomes and suboptimal response to intravesi-
cal therapies [12,38–40]. The introduction of immune
checkpoint inhibition (CPI) and its combinations might
provide a further understanding of the role of intravesical
therapy in intermediate-risk NMIBC. A few ongoing trials
are evaluating the role of intravesical CPI in intermediate-
erapy in Patients with Intermediate-risk Non–muscle-invasive
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risk NMIBC: the phase 1/2 PemBla trial is comparing the
safety, tolerability, and efficacy of intravesical or intrave-
nous pembrolizumab (NCT03167151). In addition, in the
current era of personalized medicine, molecular biomarkers
are promising tools for predicting patient response to intra-
vesical chemotherapy and immunotherapy [41]. However,
none of the studies included provided data on biomarkers
expression or their predictive role. We believe that tissue-
based and urine-based molecular biomarkers hold promise
for changing the management of intermediate-risk NMIBC.

The main strength of our systematic review and NMA is
that, to the best of our knowledge, it is the first to evaluate
oncologic outcomes of intravesical therapy for patients with
intermediate-risk NMIBC. Nevertheless, there are several
limitations. The main limitation is the significant heteroge-
neity across the studies in terms of different treatment
regimens and definitions of outcomes (endpoints). Hence,
an NMA was feasible only among three studies comparing
different intravesical therapy strategies and only for the 5-
yr recurrence risk. However, the long-term survival differ-
ences may be biased by the treatment received after recur-
rence. Second, the small sample size in most of the studies
included may have limited the power of the studies to
reveal clinically significant findings. Third, the heterogene-
ity in risk stratification definition underlines the necessity
for standardized criteria to facilitate accurate decision-mak-
ing. Fourth, inconsistencies in the intervention regimens
and evaluation of the curative effect in the trials included
might affect the generalizability of our results for patients
with intermediate-risk NMIBC because of different treat-
ment regimens and a heterogeneous case mix. Moreover,
the articles included on celecoxib and comparison of laser
and standard TURBT techniques might provide mixed and
unclear messages to readers. These treatments are not
widely used and current guidelines do not recommend
them. However, patients in these studies underwent intra-
vesical instillation in addition to celecoxib received during
single intravesical MMC instillation following TURBT. Like-
wise, laser therapy was followed by intravesical instillation.
We included these studies in the qualitative evidence syn-
thesis because they matched our inclusion criteria (articles
on patients with intermediate-risk NMIBC treated with
TURBT and/or intravesical therapy). Nevertheless, we did
not include them in the quantitative analysis for the reasons
mentioned above. Although indirect treatment compari-
sons have been used and validated to compare outcomes
from RCTs, this approach falls short of a head-to-head
treatment comparison. Thus, direct and well-designed com-
parative trials are required to validate the findings of our
study.

4. Conclusions

Our analysis indicates that intravesical chemotherapy with
a maintenance regimen confers a superior oncologic benefit
in terms of the 5-yr recurrence risk compared to chemo-
therapy without maintenance for patients with intermedi-
ate-risk NMIBC. Use of a single immediate intravesical
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instillation of chemotherapy did not result in a clear reduc-
tion in the recurrence rate. Regardless of dose regimens,
intravesical BCG immunotherapy does not appear to be
superior to chemotherapy for patients with intermediate-
risk NMIBC. However, owing to the lack of comparative
studies, there is an unmet need for well-designed, large-
scale trials to validate our findings and generate robust
evidence on disease recurrence and progression.

Author contributions: Ekaterina Laukhtina had full access to all the data
in the study and takes responsibility for the integrity of the data and the
accuracy of the data analysis.

Study concept and design: Shariat, Abufaraj, Laukhtina.
Acquisition of data: Al-Ani, Ali.
Analysis and interpretation of data: Laukhtina, Abufaraj.
Drafting of the manuscript: Laukhtina, Abufaraj.
Critical revision of the manuscript for important intellectual content: Mori,
Moschini, Quhal, Motlagh, Pradere, Schuettfort, Mostafaei, Katayama,
Grossmann, Soria.
Statistical analysis: Laukhtina, Mori.
Obtaining funding: None.
Administrative, technical, or material support: None.
Supervision: Shariat, Abufaraj, Enikeev, Fajkovic.
Other: None.

Financial disclosures: Ekaterina Laukhtina certifies that all conflicts of
interest, including specific financial interests and relationships and
affiliations relevant to the subject matter or materials discussed in the
manuscript (eg, employment/affiliation, grants or funding, consultan-
cies, honoraria, stock ownership or options, expert testimony, royalties,
or patents filed, received, or pending), are the following: None.

Funding/Support and role of the sponsor: None.

Acknowledgements: Ekaterina Laukhtina and Victor M. Schuettfort are
supported by an EUSP Scholarship from the European Association of
Urology. Nico C. Grossmann is supported by the Zurich Cancer League.
Declaration of Competing Interest: The authors report no declarations of
interest.

Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.
1016/j.euf.2021.03.016.

References

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin
2019;69:7–34. http://dx.doi.org/10.3322/caac.21551.

[2] Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin
2018;68:394–424. http://dx.doi.org/10.3322/caac.21492.

[3] Woldu SL, Bagrodia A, Lotan Y. Guideline of guidelines: non-muscle-
invasive bladder cancer. BJU Int 2017;119:371–80. http://dx.doi.org/
10.1111/bju.13760.

[4] Witjes JA, Palou J, Soloway M, et al. Current clinical practice gaps in
the treatment of intermediate- and high-risk non-muscle-invasive
bladder cancer (NMIBC) with emphasis on the use of bacillus
Calmette-Guérin (BCG): results of an international individual
erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/

https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016
http://dx.doi.org/10.3322/caac.21551
http://dx.doi.org/10.3322/caac.21492
http://dx.doi.org/10.1111/bju.13760
http://dx.doi.org/10.1111/bju.13760
https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016


E U R O P E A N U R O L O G Y F O C U S X X X ( 2 0 2 1 ) X X X – X X X 9

EUF-1092; No. of Pages 10
patient data survey (IPDS). BJU Int 2013;112:742–50. http://dx.doi.
org/10.1111/bju.12012.

[5] Cambier S, Sylvester RY, Collette L, et al. EORTC nomograms and risk
groups for predicting recurrence, progression, and disease-specific
and overall survival in non-muscle-invasive stage Ta–T1 urothelial
bladder cancer patients treated with 1–3 years of maintenance
bacillus Calmette-Guérin. Eur Urol 2016;69:60–9. http://dx.doi.
org/10.1016/j.eururo.2015.06.045.

[6] Fernandez-Gomez J, Madero R, Solsona E, et al. Predicting non-
muscle invasive bladder cancer recurrence and progression in
patients treated with bacillus Calmette-Guerin: the CUETO scoring
model. J Urol 2009;182:2195–203. http://dx.doi.org/10.1016/j.juro.
2009.07.016.

[7] Xylinas E, Kent M, Kluth L, et al. Accuracy of the EORTC risk tables
and of the CUETO scoring model to predict outcomes in non-
muscle-invasive urothelial carcinoma of the bladder. Br J Cancer
2013;109:1460–6. http://dx.doi.org/10.1038/bjc.2013.372.

[8] Xylinas E, Rink M, Robinson BD, et al. Impact of histological variants
on oncological outcomes of patients with urothelial carcinoma of
the bladder treated with radical cystectomy. Eur J Cancer
2013;49:1889–97. http://dx.doi.org/10.1016/j.ejca.2013.02.001.

[9] Shariat SF, Ashfaq R, Sagalowsky AI, Lotan Y. Predictive value of cell
cycle biomarkers in nonmuscle invasive bladder transitional cell
carcinoma. J Urol 2007;177:481–7. http://dx.doi.org/10.1016/j.juro.
2006.09.038.

[10] Shariat SF, Kim J, Raptidis G, Ayala GE, Lerner SP. Association of p53
and p21 expression with clinical outcome in patients with carci-
noma in situ of the urinary bladder. Urology 2003;61:1140–5.
http://dx.doi.org/10.1016/S0090-4295(03)00236-X.

[11] Abufaraj M, Shariat SF, Foerster B, et al. Accuracy and prognostic
value of variant histology and lymphovascular invasion at trans-
urethral resection of bladder. World J Urol 2018;36:231–40. http://
dx.doi.org/10.1007/s00345-017-2116-3.

[12] Mari A, Kimura S, Foerster B, et al. A systematic review and meta-
analysis of the impact of lymphovascular invasion in bladder cancer
transurethral resection specimens. BJU Int 2019;123:11–21. http://
dx.doi.org/10.1111/bju.14417.

[13] Babjuk M, Burger M, Compérat EM, et al. European Association of
Urology guidelines on non-muscle-invasive bladder cancer (TaT1
and carcinoma in situ)—2019 update. Eur Urol 2019;76:639–57.
http://dx.doi.org/10.1016/j.eururo.2019.08.016.

[14] Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension
statement for reporting of systematic reviews incorporating net-
work meta-analyses of health care interventions: checklist and
explanations. Ann Intern Med 2015;162:777–84. http://dx.doi.
org/10.7326/M14-2385.

[15] van Valkenhoef G, Lu G, de Brock B, Hillege H, Ades AE, Welton NJ.
Automating network meta-analysis. Res Synth Methods
2012;3:285–99. http://dx.doi.org/10.1002/jrsm.1054.

[16] Rücker G, Schwarzer G. Ranking treatments in frequentist network
meta-analysis works without resampling methods. BMC Med Res
Methodol 2015;15:58. http://dx.doi.org/10.1186/
s12874-015-0060-8.

[17] Salanti G, Ades AE, Ioannidis JPA. Graphical methods and numerical
summaries for presenting results from multiple-treatment meta-
analysis: an overview and tutorial. J Clin Epidemiol 2011;64:163–71.
http://dx.doi.org/10.1016/j.jclinepi.2010.03.016.

[18] Bosschieter J, Nieuwenhuijzen JA, van Ginkel T, et al. Value of an
immediate intravesical instillation of mitomycin C in patients with
non–muscle-invasive bladder cancer: a prospective multicentre
randomised study in 2243 patients. Eur Urol 2018;73:226–32.
http://dx.doi.org/10.1016/j.eururo.2017.06.038.

[19] Elsawy AA, El-Assmy AM, Bazeed MA, Ali-El-Dein B. The value of
immediate postoperative intravesical epirubicin instillation as an
Please cite this article in press as: Laukhtina E, et al. Intravesical Th
Bladder Cancer: A Systematic Review and Network Meta-analysis
10.1016/j.euf.2021.03.016
adjunct to standard adjuvant treatment in intermediate and high-
risk non–muscle-invasive bladder cancer: a preliminary results of
randomized controlled trial. Urol Oncol 2019;37:. http://dx.doi.org/
10.1016/j.urolonc.2018.10.019, 179.e9–18.

[20] Xu Y, Guan W, Chen W, et al. Comparing the treatment outcomes of
potassium-titanyl-phosphate laser vaporization and transurethral
electroresection for primary nonmuscle-invasive bladder cancer: a
prospective, randomized study. Lasers Surg Med 2015;47:306–11.
http://dx.doi.org/10.1002/lsm.22342.

[21] Zhang XR, Feng C, Zhu WD, et al. Two micrometer continuous-
wave thulium laser treating primary non-muscle-invasive bladder
cancer: is it feasible? A randomized prospective study. Photomed
Laser Surg 2015;33:517–23. http://dx.doi.org/10.1089/pho.2015.
3913.

[22] Gupta NK, Sarkar D, Pal DK. Monthly maintenance protocol bacillus
Calmette-Guerin as a viable alternative to Southwest Oncology
Group maintenance protocol in nonmuscle-invasive bladder can-
cer: a prospective randomized study. Urol Ann 2020;12:116–21.
http://dx.doi.org/10.4103/UA.UA_29_19.

[23] Kelly JD, Tan WS, Porta N, et al. BOXIT—a randomised phase III
placebo-controlled trial evaluating the addition of celecoxib to
standard treatment of transitional cell carcinoma of the bladder
(CRUK/07/004). Eur Urol 2019;75:593–601. http://dx.doi.org/10.
1016/j.eururo.2018.09.020.

[24] Naya Y, Mikami K, Takaha N, et al. Randomized study of intravesical
pirarubicin chemotherapy with low and intermediate-risk non-
muscle-invasive bladder cancer in Japan: comparison of a single
immediate postoperative intravesical instillation with short-term
adjuvant intravesical instillations after transurethral resection.
Medicine 2018;97:e12740. http://dx.doi.org/10.1097/MD.
0000000000012740.

[25] Oddens J, Brausi M, Sylvester R, et al. Final results of an EORTC-GU
Cancers Group randomized study of maintenance bacillus Calm-
ette-Guérin in intermediate- and high-risk Ta, T1 papillary carci-
noma of the urinary bladder: one-third dose versus full dose and
1 year versus 3 years of maintenance. Eur Urol 2013;63:462–72.
http://dx.doi.org/10.1016/j.eururo.2012.10.039.

[26] Ojea A, Nogueira JL, Solsona E, et al. A multicentre, randomised
prospective trial comparing three intravesical adjuvant therapies
for intermediate-risk superficial bladder cancer: low-dose bacillus
Calmette-Guerin (27 mg) versus very low-dose bacillus Calmette-
Guerin (13.5 mg) versus mitomycin C. Eur Urol 2007;52:1398–406.
http://dx.doi.org/10.1016/j.eururo.2007.04.062.

[27] Serretta V, Morgia G, Altieri V, et al. A 1-year maintenance after
early adjuvant intravesical chemotherapy has a limited efficacy in
preventing recurrence of intermediate risk non-muscle-invasive
bladder cancer. BJU Int 2010;106:212–7. http://dx.doi.org/10.1111/
j.1464-410X.2009.09153.x.

[28] Sylvester RJ, Brausi MA, Kirkels WJ, et al. Long-term efficacy results
of EORTC Genito-Urinary Group randomized phase 3 study
30911 comparing intravesical instillations of epirubicin, bacillus
Calmette-Guérin, and bacillus Calmette-Guérin plus isoniazid in
patients with intermediate- and high-risk stage Ta T1 urothelial
carcinoma of the bladder. Eur Urol 2010;57:766–73. http://dx.doi.
org/10.1016/j.eururo.2009.12.024.

[29] Türkeri L, Tanidir Y, Çal Ç, Özen H, Şahin H. Comparison of the
efficacy of single or double intravesical epirubicin instillation in the
early postoperative period to prevent recurrences in non-muscle-
invasive urothelial carcinoma of the bladder: prospective, random-
ized multicenter study. Urol Int 2010;85:261–5. http://dx.doi.org/
10.1159/000300571.

[30] Chang SS, Boorjian SA, Chou R, et al. Diagnosis and treatment of
non-muscle invasive bladder cancer: AUA/SUO guideline. J Urol
2016;196:1021–9. http://dx.doi.org/10.1016/j.juro.2016.06.049.
erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/

http://dx.doi.org/10.1111/bju.12012
http://dx.doi.org/10.1111/bju.12012
http://dx.doi.org/10.1016/j.eururo.2015.06.045
http://dx.doi.org/10.1016/j.eururo.2015.06.045
http://dx.doi.org/10.1016/j.juro.2009.07.016
http://dx.doi.org/10.1016/j.juro.2009.07.016
http://dx.doi.org/10.1038/bjc.2013.372
http://dx.doi.org/10.1016/j.ejca.2013.02.001
http://dx.doi.org/10.1016/j.juro.2006.09.038
http://dx.doi.org/10.1016/j.juro.2006.09.038
http://dx.doi.org/10.1016/S0090-4295(03)00236-X
http://dx.doi.org/10.1007/s00345-017-2116-3
http://dx.doi.org/10.1007/s00345-017-2116-3
http://dx.doi.org/10.1111/bju.14417
http://dx.doi.org/10.1111/bju.14417
http://dx.doi.org/10.1016/j.eururo.2019.08.016
http://dx.doi.org/10.7326/M14-2385
http://dx.doi.org/10.7326/M14-2385
http://dx.doi.org/10.1002/jrsm.1054
http://dx.doi.org/10.1186/s12874-015-0060-8
http://dx.doi.org/10.1186/s12874-015-0060-8
http://dx.doi.org/10.1016/j.jclinepi.2010.03.016
http://dx.doi.org/10.1016/j.eururo.2017.06.038
http://dx.doi.org/10.1016/j.urolonc.2018.10.019
http://dx.doi.org/10.1016/j.urolonc.2018.10.019
http://dx.doi.org/10.1002/lsm.22342
http://dx.doi.org/10.1089/pho.2015.3913
http://dx.doi.org/10.1089/pho.2015.3913
http://dx.doi.org/10.4103/UA.UA_29_19
http://dx.doi.org/10.1016/j.eururo.2018.09.020
http://dx.doi.org/10.1016/j.eururo.2018.09.020
http://dx.doi.org/10.1097/MD.0000000000012740
http://dx.doi.org/10.1097/MD.0000000000012740
http://dx.doi.org/10.1016/j.eururo.2012.10.039
http://dx.doi.org/10.1016/j.eururo.2007.04.062
http://dx.doi.org/10.1111/j.1464-410X.2009.09153.x
http://dx.doi.org/10.1111/j.1464-410X.2009.09153.x
http://dx.doi.org/10.1016/j.eururo.2009.12.024
http://dx.doi.org/10.1016/j.eururo.2009.12.024
http://dx.doi.org/10.1159/000300571
http://dx.doi.org/10.1159/000300571
http://dx.doi.org/10.1016/j.juro.2016.06.049
https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016


E U R O P E A N U R O L O G Y F O C U S X X X ( 2 0 2 1 ) X X X – X X X10

EUF-1092; No. of Pages 10
[31] Sylvester RJ, Oosterlinck W, Holmang S, et al. Systematic review and
individual patient data meta-analysis of randomized trials compar-
ing a single immediate instillation of chemotherapy after trans-
urethral resection with transurethral resection alone in patients
with stage pTa–pT1 urothelial carcinoma. Eur Urol 2016;69:231–44.
http://dx.doi.org/10.1016/j.eururo.2015.05.050.

[32] Cui J, Wang W, Chen S, et al. Combination of intravesical chemo-
therapy and bacillus Calmette-Guerin versus bacillus Calmette-
Guerin monotherapy in intermediate- and high-risk nonmuscle
invasive bladder cancer: a systematic review and meta-analysis.
Medicine 2016;95:e2572. http://dx.doi.org/10.1097/MD.
0000000000002572.

[33] Abufaraj M, Mostafid H, Shariat SF, Babjuk M. What to do during
bacillus Calmette-Guérin shortage? Valid strategies based on evi-
dence. Curr Opin Urol 2018;28:570–6. http://dx.doi.org/10.1097/
MOU.0000000000000544.

[34] Astram A, Khafdijah A, Yuri P, et al. Effective dose and adverse
effects of maintenance Bacillus Calmette-Guérin in intermediate
and high risk non-muscle invasive bladder cancer: a meta-analysis
of randomized clinical trial. Acta Med Indones 2014;46:298–307.

[35] Han RF, Pan JG. Can intravesical bacillus Calmette-Guérin reduce
recurrence in patients with superficial bladder cancer? A meta-
analysis of randomized trials. Urology 2006;67:1216–23. http://dx.
doi.org/10.1016/j.urology.2005.12.014.
Please cite this article in press as: Laukhtina E, et al. Intravesical Th
Bladder Cancer: A Systematic Review and Network Meta-analysis
10.1016/j.euf.2021.03.016
[36] Malmström PU, Sylvester RJ, Crawford DE, et al. An individual
patient data meta-analysis of the long-term outcome of random-
ised studies comparing intravesical mitomycin C versus bacillus
Calmette-Guérin for non-muscle-invasive bladder cancer. Eur
Urol 2009;56:247–56. http://dx.doi.org/10.1016/j.eururo.2009.
04.038.

[37] Mori K, Miura N, Babjuk M, et al. Low compliance to guidelines in
nonmuscle-invasive bladder carcinoma: a systematic review. Urol
Oncol 2020;38:774–82. http://dx.doi.org/10.1016/j.urolonc.2020.
06.013.

[38] Moschini M, D’Andrea D, Korn S, et al. Characteristics and clinical
significance of histological variants of bladder cancer. Nat Rev Urol
2017;14:651–68. http://dx.doi.org/10.1038/nrurol.2017.125.

[39] Burger M, Kamat AM, McConkey D. Does variant histology change
management of non-muscle-invasive bladder cancer? Eur Urol
Oncol 2019;S2588-9311(19:30093–8. http://dx.doi.org/10.1016/j.
euo.2019.06.012.

[40] Kamoun A, de Reyniès A, Allory Y, et al. A consensus molecular
classification of muscle-invasive bladder cancer. Eur Urol
2020;77:420–33. http://dx.doi.org/10.1016/j.eururo.2019.09.006.

[41] Laukhtina E, D’Andrea D, Pradere B, Enikeev D, Abufaraj M, Shariat
SF. Prognostic models to help predict patient responses to intrave-
sical immunotherapy. Expert Rev Precis Med Drug Dev 2020;5:243–
51. http://dx.doi.org/10.1080/23808993.2020.1768845.
erapy in Patients with Intermediate-risk Non–muscle-invasive
 of Disease Recurrence. Eur Urol Focus (2021), https://doi.org/

http://dx.doi.org/10.1016/j.eururo.2015.05.050
http://dx.doi.org/10.1097/MD.0000000000002572
http://dx.doi.org/10.1097/MD.0000000000002572
http://dx.doi.org/10.1097/MOU.0000000000000544
http://dx.doi.org/10.1097/MOU.0000000000000544
http://refhub.elsevier.com/S2405-4569(21)00095-X/sbref0170
http://refhub.elsevier.com/S2405-4569(21)00095-X/sbref0170
http://refhub.elsevier.com/S2405-4569(21)00095-X/sbref0170
http://refhub.elsevier.com/S2405-4569(21)00095-X/sbref0170
http://dx.doi.org/10.1016/j.urology.2005.12.014
http://dx.doi.org/10.1016/j.urology.2005.12.014
http://dx.doi.org/10.1016/j.eururo.2009.04.038
http://dx.doi.org/10.1016/j.eururo.2009.04.038
http://dx.doi.org/10.1016/j.urolonc.2020.06.013
http://dx.doi.org/10.1016/j.urolonc.2020.06.013
http://dx.doi.org/10.1038/nrurol.2017.125
http://dx.doi.org/10.1016/j.euo.2019.06.012
http://dx.doi.org/10.1016/j.euo.2019.06.012
http://dx.doi.org/10.1016/j.eururo.2019.09.006
http://dx.doi.org/10.1080/23808993.2020.1768845
https://doi.org/10.1016/j.euf.2021.03.016
https://doi.org/10.1016/j.euf.2021.03.016

	Intravesical Therapy in Patients with Intermediate-risk Nonmuscle-invasive Bladder Cancer: A Systematic Review and Network...
	1 Introduction
	2 Evidence acquisition
	2.1 Protocol
	2.2 Data sources and searches
	2.3 Eligibility criteria
	2.4 Data extraction
	2.5 Risk-of-bias assessment
	2.6 Statistical analyses

	3 Evidence synthesis
	3.1 Description of the studies included
	3.2 Principal findings
	3.2.1 Oncologic outcomes
	3.2.1.1 Recurrence risk
	3.2.1.2 Progression risk
	3.2.1.3 Survival outcomes


	3.3 Network meta-analysis
	3.4 Discussion

	4 Conclusions
	Declaration of Competing Interest
	Appendix A Supplementary data


