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Abstract

Context: This overview presents the updated European Association of Urology (EAU)
guidelines for non–muscle-invasive bladder cancer (NMIBC), TaT1, and carcinoma in situ
(CIS).
Objective: To provide practical recommendations on the clinical management of NMIBC
with a focus on clinical presentation and recommendations.
Evidence acquisition: A broad and comprehensive scoping exercise covering all areas of
the NMIBC guidelines has been performed annually since the last published version in
2017. Databases covered by the search included Medline, EMBASE, and the Cochrane
Libraries. Previous guidelines were updated, and the level of evidence and grade of
recommendation were assigned.
Evidence synthesis: Tumours staged as Ta, T1, and/or CIS are grouped under the heading
of NMIBC. Diagnosis depends on cystoscopy and histological evaluation of the tissue
obtained by transurethral resection (TURB) in papillary tumours or by multiple bladder
biopsies in CIS. In papillary lesions, a complete TURB is essential for the patient’s
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1. Introduction

This overview represents the updated European Association
of Urology (EAU) guidelines for non–muscle-invasive
bladder cancer (NMIBC), TaT1, and carcinoma in situ (CIS).
The informationpresented is limited to urothelial carcinoma,
unless specified otherwise. The aim is to provide practical
recommendations on the clinical management of NMIBC
with a focus on clinical presentation and recommendations.

It must be emphasised that clinical guidelines present
the best evidence available, but following guideline
recommendations will not necessarily result in the best
outcome. Guidelines can never replace clinical expertise
when making treatment decisions for individual patients,
but rather help focus on decisions—also taking personal
values and preferences/individual circumstances of patients
into account. Guidelines are not mandates and do not
purport to be a legal standard of care.

2. Evidence acquisition

For the 2019 NMIBC guidelines, new and relevant evidence
has been identified, collated, and appraised through a
structured assessment of the literature.

A broad and comprehensive scoping exercise covering all
areas of the NMIBC guidelines has been performed annually
since the last published version in 2019. Excluded from the
search were basic research studies, case series, reports, and
editorial comments. Only articles published in English
language, addressing adults, were included.

A detailed search strategy is available online: https://
uroweb.org/guideline/non-muscle-invasive-bladdercancer/
?type=appendices-publications.

For chapters dealing with staging, diagnosis, and
prediction, references used in this article were assessed
according to their level of evidence (LE) based on the
2009 Oxford Centre for Evidence-Based Medicine (OCEBM)
LEs. For the disease management and follow-up chapters, a
system modified from the 2009 OCEBM LEs was used.

For each recommendationwithin the guidelines, there is
an accompanying online strength rating form, based on a
modified GRADE methodology. These key elements are the
basis that panels use to define the strength rating of each
recommendation. The strength of each recommendation is
represented by the word “strong” or “weak”.

3. Evidence synthesis

3.1. Epidemiology, aetiology, and pathology

3.1.1. Epidemiology

Bladder cancer (BC) is the 11th most commonly diagnosed
cancer worldwide [1]. The worldwide age-standardised
incidence rates (per 100 000 person/yr) are 9.0 for men and
2.2 for women [1]. In the European Union, the age-
standardised incidence rates are 19.1 for men and 4.0 for
women [1].

Worldwide, the BC age-standardised mortality rate
(per 100 000 person/yr) was 3.2 for men versus 0.9 for
women [1]. BC incidence and mortality rates vary across
countries due to differences in risk factors, diagnostic
practices, and availability of treatments, and partly,
however, because of the quality of data collection
[2]. The incidence and mortality of BC have decreased
in some registries, possibly reflecting the decreased
impact of causative agents [3].

prognosis and correct diagnosis. Where the initial resection is incomplete, where there
is nomuscle in the specimen, orwhere a T1 tumour is detected, a second TURB should be
performed within 2–6wk. The risks of both recurrence and progression may be
estimated for individual patients using the European Organisation for Research and
Treatment of Cancer (EORTC) scoring system. Stratification of patients into low-,
intermediate-, and high-risk groups is pivotal to the recommendation of adjuvant
treatment. In patients with tumours presumed to be at a low risk and in those presumed
to be at an intermediate risk with a lowprevious recurrence rate and an expected EORTC
recurrence score of <5, one immediate chemotherapy instillation is recommended.
Patients with intermediate-risk tumours should receive 1 yr of full-dose bacillus Calm-
ette-Guérin (BCG) intravesical immunotherapy or instillations of chemotherapy for a
maximum of 1 yr. In patients with high-risk tumours, full-dose intravesical BCG for 1–
3yr is indicated. In patients at the highest risk of tumour progression, immediate radical
cystectomy should be considered. Cystectomy is recommended in BCG-unresponsive
tumours. The extended version of the guidelines is available at the EAUwebsite: https://
uroweb.org/guideline/non-muscle-invasive-bladder-cancer/.
Conclusions: These abridged EAU guidelines present updated information on the diag-
nosis and treatment of NMIBC for incorporation into clinical practice.
Patient summary: The European Association of Urology Non–muscle-invasive Bladder
Cancer (NMIBC) Panel has released an updated version of their guidelines, which
contains information on classification, risk factors, diagnosis, prognostic factors, and
treatment of NMIBC. The recommendations are based on the current literature (until the
end of 2018), with emphasis on high-level data from randomised clinical trials and
meta-analyses. Stratification of patients into low-, intermediate-, and high-risk groups
is essential for deciding appropriate use of adjuvant intravesical chemotherapy or
bacillus Calmette-Guérin (BCG) instillations. Surgical removal of the bladder should
be considered in case of BCG-unresponsive tumours or in NMIBCs with the highest risk
of progression.

© 2019 Published by Elsevier B.V. on behalf of European Association of Urology.
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Approximately 75% of patients with BC present with a
disease confined to the mucosa (stage Ta and CIS) or
submucosa (stage T1) [1,2].

3.1.2. Aetiology

Tobacco smoking is the most important risk factor for BC,
accounting for approximately 50% of cases [2–4] (LE: 3).

Occupational exposure to aromatic amines, polycyclic
aromatic hydrocarbons, and chlorinated hydrocarbons is
the secondmost important risk factor for BC, accounting for
about 10% of all cases. This type of occupational exposure
occurs mainly in industrial plants, which process paint, dye,
metal, and petroleum products [2,3,5].

While family history seems to have little impact [6],
genetic predisposition has an influence on the incidence of
BC via its impact on susceptibility to other risk factors [2,7].

Chlorination of drinking water and subsequent levels of
trihalomethanes are potentially carcinogenic; exposure to
arsenic in drinking water also increases risk [2,8] (LE: 3).
Exposure to ionising radiation is connected with an
increased risk; a weak association was also suggested for
cyclophosphamide and pioglitazone [2,8,9] (LE: 3). Schis-
tosomiasis is also a cause of BC [2] (LE: 3).

3.1.3. Pathology

The information presented in this article is limited to
urothelial carcinoma, unless otherwise specified.

3.2. Staging and classification systems

3.2.1. Definition of NMIBC

Papillary tumours confined to the mucosa and invading the
lamina propria are classified as stage Ta and T1, respectively,
according to the tumour, node, metastasis (TNM) classifi-
cation system [10]. Flat, high-grade (HG) tumours that are
confined to the mucosa are classified as CIS (Tis). These
tumours are grouped under the heading of NMIBC. The term
“non–muscle-invasive BC” presents an overall group
definition, and all tumours must be defined according to
their T-stage and histological grade. The term “superficial
BC” should no longer be used.

3.2.2. TNM classification

The 2009 TNM classification approved by the Union
International Contre le Cancer was updated in 2017 (8th
edition; Table 1) [10].

3.2.3. T1 subclassification

The depth of invasion into the lamina propria (T1
substaging) has been demonstrated to be of prognostic
value in retrospective cohort studies [11] (LE: 3). Its use is
recommended by the 2016 World Health Organization
(WHO) classification [12]. The optimal system to substage
T1 remains to be defined [12,13].

3.2.4. Histological grading of non–muscle-invasive bladder

urothelial carcinomas

In 2004, theWHO and the International Society of Urological
Pathology published a new histological classification of

urothelial carcinomas, which provides different patient
stratification between individual categories from the older
1973 WHO classification (Tables 2 and 3) [14,15]. In 2016, an
update of the 2004 WHO grading classification was
published [12].

A systematic reviewandmeta-analysis did not show that
the 2004/2016 classification outperforms the 1973 classifi-
cation in the prediction of recurrence and progression.
There is a significant shift of patients between the
prognostic categories of both systems [16] (LE: 2a). As
the 2004 WHO system has not yet been incorporated fully
into prognostic models, long-term individual patient data
using both classification systems are needed.

3.2.5. CIS and its classification

CIS is a flat, HG, noninvasive urothelial carcinoma. CIS is
oftenmultifocal and can occur in the bladder, but also in the

Table 1 – 2017 TNM classification of urinary bladder cancer.

T—primary tumour
TX Primary tumour cannot be assessed
T0 No evidence of primary tumour
Ta Noninvasive papillary carcinoma
Tis Carcinoma in situ: ‘flat tumour’
T1 Tumour invades subepithelial connective tissue
T2 Tumour invades muscle
T2a Tumour invades superficial muscle (inner half)
T2b Tumour invades deep muscle (outer half)

T3 Tumour invades perivesical tissue
T3a Microscopically
T3b Macroscopically (extravesical mass)

T4 Tumour invades any of the following: prostate stroma,
seminal vesicles, uterus, vagina, pelvic wall, abdominal wall

T4a Tumour invades prostate stroma, seminal vesicles, uterus,
or vagina

T4b Tumour invades pelvic wall or abdominal wall
N—regional lymph nodes
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in a single lymph node in the true pelvis

(hypogastric, obturator, external iliac, or presacral)
N2 Metastasis in multiple regional lymph nodes in the true

pelvis (hypogastric, obturator, external iliac, or presacral)
N3 Metastasis in common iliac lymph node(s)
M—distant metastasis
M0 No distant metastasis
M1a Nonregional lymph nodes
M1b Other distant metastases

TNM= tumour, node, metastasis (classification).

Table 2 – WHO grading in 1973 and in 2004 (papillary lesions)
[14,15].

1973 WHO grading
Grade 1: well differentiated
Grade 2: moderately differentiated
Grade 3: poorly differentiated

2004 WHO grading system (papillary lesions)
Papillary urothelial neoplasm of low malignant potential
Low-grade papillary urothelial carcinoma
High-grade papillary urothelial carcinoma

WHO=World Health Organization.
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upper urinary tract (UUT), prostatic ducts, and prostatic
urethra [17].

Classification of CIS according to clinical type is as
follows:

1 Primary: isolated CIS with no previous or concurrent
papillary tumours and no previous CIS.

2 Secondary: CIS detected during follow-up of patients
with a previous tumour that was not CIS.

3 Concurrent: CIS in the presence of any other urothelial
tumour in the bladder.

3.2.6. Inter- and intraobserver variability in staging and grading

There is interobserver variability in the diagnosis of CISwith
agreement in 70–78% (19), in the classification of stage T1
versus Ta tumours, and in tumour grading in both the
1973 and the 2004 classifications. The general agreement
between pathologists in staging and grading is 50–60%
[18,19] (LE: 2a). The published comparisons have not
confirmed that theWHO 2004 classification provides better
reproducibility than the 1973 classification [16].

3.2.7. Further pathology parameters

The presence of lymphovascular invasion in transurethral
resection (TURB) specimens is associated with an increased
risk of pathological upstaging and worse prognosis [20,21]
(LE: 3).

Some variants of urothelial carcinoma (micropapillary,
plasmocytoid, and sarcomatoid) have a worse prognosis
than classical urothelial carcinoma [22,23] (LE: 3).

Molecular markers, in particular complex approaches
such as stratification of patients based on molecular
classification, are promising but are not yet suitable for
routine application [24].

Guidelines for the classification of BC are presented in
Table 4.

3.3. Diagnosis

3.3.1. Patient history

A comprehensive patient history is mandatory.

3.3.2. Signs and symptoms

Haematuria is the most common finding in NMIBC. Visible
haematuria was found to be associated with higher-stage
disease compared with nonvisible haematuria [25]. CIS
might be suspected in patients with lower urinary tract
symptoms, especially irritative voiding.

3.3.3. Physical examination

A focused urological examination is mandatory, although it
does not reveal NMIBC.

3.3.4. Imaging

Computed tomography (CT) urography is used to detect
papillary tumours in the urinary tract, indicated by filling
defects and/or hydronephrosis [26]. Intravenous urography
is an alternative if CT is not available, but CT urography gives
more information (including status of lymph nodes and
neighbouring organs). The necessity to perform a baseline
CT urography once a bladder tumour has been detected is
questionable due to the low incidence of significant findings
obtained [27] (LE: 2b). The incidence of upper tract
urothelial carcinomas (UTUCs) is low (1.8%), but increases
to 7.5% in tumours located in the trigone [27] (LE: 2b). The
risk of UTUC during follow-up increases in patients with
multiple- and high-risk tumours [28] (LE: 2b).

Ultrasound (US) permits characterisation of renal
masses, detection of hydronephrosis, and visualisation of
intraluminal masses in the bladder [29] (LE: 3). It cannot
reliably exclude the presence of UTUC and cannot replace CT
urography.

The role ofmultiparametricmagnetic resonance imaging
has not yet been established in BC diagnosis and staging.

A diagnosis of CIS cannot bemadewith imagingmethods
alone.

3.3.5. Urinary cytology

The examination of voided urine or bladder-washing
specimens for exfoliated cancer cells has high sensitivity
in G3/HG tumours (84%), but low sensitivity in G1/low-
grade (LG) tumours (16%) [30]. The sensitivity in CIS
detection is 28–100% [31] (LE: 1b). Positive voided urinary
cytology can indicate an urothelial carcinoma anywhere in
the urinary tract; negative cytology, however, does not

Table 3 – WHO 2004 histological classification for flat lesions [15].

� Urothelial proliferation of uncertain malignant potential (flat lesion
without atypia or papillary aspects)
� Reactive atypia (flat lesion with atypia)
� Atypia of unknown significance
� Urothelial dysplasia
� Urothelial CIS is always high grade

CIS = carcinoma in situ; WHO=World Health Organization.

Table 4 – Guidelines for bladder cancer classification.

Recommendations Strength rating

Use the 2017 TNM system for classification of the depth of tumour invasion (staging). Strong
Use both the 1973 and 2004/2016 WHO grading systems for histological classification. Strong
Do not use the term “superficial bladder cancer”. Strong
Mention the tumour stage and grade whenever the terminology NMIBC is used in individual cases. Strong

NMIBC=non–muscle-invasive bladder cancer; TNM= tumour, node, metastasis (classification); WHO=World Health Organization.

E U RO P E AN U RO L OGY 76 ( 2 019 ) 6 3 9 – 6 57642



exclude its presence. Cytological interpretation is user
dependent; however, in experienced hands, specificity
exceeds 90% [32] (LE: 2b).

A standardised reporting system redefining urinary
cytology diagnostic categories was published in 2016 by
the Paris Working Group and is recommended for general
application [33].

3.3.6. Urinary molecular marker tests

Driven by the low sensitivity of urine cytology, numerous
urinary tests have been developed [34]. No urinary marker
can replace cystoscopy in a routine fashion, but the
knowledge of positive test results (microsatellite analysis)
can improve thequalityof follow-up cystoscopy [35] (LE: 1b).

3.3.7. Cystoscopy

The diagnosis of papillary BC depends on cystoscopic
examination of the bladder and histological evaluation of
sampled tissue. CIS is diagnosed by a combination of
cystoscopy, urine cytology, and histological evaluation of
multiple bladder biopsies.

Cystoscopy is initially performed as an outpatient
procedure. A flexible instrument with topical intraurethral
anaesthetic lubricant instillation results in better compli-
ance compared with a rigid instrument, especially in men
[36] (LE: 1b).

Guidelines for the primary assessment of BC are
presented in Table 5.

3.3.8. Transurethral resection

3.3.8.1. Strategy of the procedure. The goal of TURB in TaT1 BC is
to make the correct diagnosis and completely remove all
visible lesions. It is a crucial procedure in the management
of BC. TURB should be performed systematically in
individual steps (see Table 6).

3.3.8.2. Surgical and technical aspects of tumour resection. A
complete resection performed by either the fractioned or
the en bloc technique is essential to achieve a good
prognosis [37]. The technique selected is dependent on
the size and location of the tumour and experience of the
surgeon.

The absence of detrusor muscle in the specimen is
associated with a significantly higher risk of residual
disease, early recurrence, and tumour understaging [38]
(LE: 1b).

Compared with monopolar resection, bipolar resection
has been introduced to reduce the risk of complications and
produce better specimens. Currently, the results remain
controversial [39,40].

In patients with a history of small, TaLG/G1 tumours,
fulguration or laser vaporisation of small papillary recur-
rences on an outpatient basis can reduce the therapeutic
burden [41] (LE: 3). There are no prospective comparative
studies assessing the oncological outcomes.

3.3.8.3. Bladder and prostatic urethral biopsies. CIS can present as
a velvet-like, reddish area, indistinguishable from inflam-
mation, or it may not be visible at all. For this reason,
biopsies from abnormal urothelium should be taken. In
patients with positive urine cytology or a history of HG/G3
NMIBC, and in tumours with nonpapillary appearance,
mapping biopsies from normal-looking mucosa in specified
areas of the bladder are recommended (see Table 6)
[42,43]. If equipment is available, photodynamic diagnosis
(PDD) is a useful tool for targeting the biopsy.

Involvement of the prostatic urethra and ducts in men
with NMIBC has been reported [44] (LE: 2b). The risk is
higher if the tumour is located at the trigone or bladder
neck, in the presence of bladder CIS and multiple tumours
[45] (LE: 3b). Based on this observation, a biopsy from the
prostatic urethra is necessary in some cases (see recom-
mendation in Table 6) [44].

3.3.9. New methods of tumour visualisation

As a standard procedure, cystoscopy, and TURB are
performed using white light. However, the use of white
light can lead to missing lesions that are present but not
visible, which is why new technologies are being developed.

3.3.9.1. PDD (fluorescence cystoscopy). PDD is performed using
violet light after intravesical instillation of 5-aminolaevu-
linic acid (ALA) or hexaminolaevulinic acid (HAL). Fluores-
cence-guided biopsy and resection are more sensitive than

Table 5 – Guidelines for the primary assessment of non–muscle-invasive bladder cancer.

Recommendations Strength rating

Take a patient history, focusing on urinary tract symptoms and haematuria. Strong
Use renal and bladder ultrasound and/or computed tomography (CT) intravenous urography during the
initial work-up in patients with haematuria.

Strong

Once a bladder tumour has been detected, perform a CT urography in selected cases (eg, tumours located in
the trigone, or multiple- or high-risk tumours).

Strong

Perform cystoscopy in patients with symptoms suggestive of bladder cancer or during surveillance. It cannot
be replaced by cytology or by any other noninvasive test.

Strong

In men, use a flexible cystoscope, if available. Strong
Describe all macroscopic features of the tumour (site, size, number, and appearance) and mucosal
abnormalities during cystoscopy. Use a bladder diagram (see the figure in the extended version).

Strong

Use voided urine cytology as an adjunct to cystoscopy to detect high-grade tumour. Strong
Perform cytology on at least 25ml fresh urine or urine with adequate fixation. Morning urine is not suitable
because of the frequent presence of cytolysis.

Strong

Use the Paris system for cytology reporting. Strong
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conventional procedures for the detection of malignant
tumours, particularly for CIS [46] (LE: 1a). In a systematic
review and meta-analysis, PDD had higher sensitivity than
white light endoscopy in the pooled estimates for analyses
at both patient level (92% vs71%) and biopsy level (93% vs
65%) [46]. A prospective randomised trial did not confirm a
higher detection rate in patients with known positive
cytology before TURB [47].

PDD had lower specificity than white light endoscopy
(63% vs 81%) [46] (LE: 1a).

The beneficial effect of ALA or HAL fluorescence
cystoscopy on recurrence rate in patients with TURB was
evaluated. A systematic review and analysis of 14 random-
ised controlled trials (RCTs) demonstrated a decreased risk
of BC recurrence in the short and long term. There were,
however, no differences in progression and mortality rates
[48] (LE: 1a).

3.3.9.2. Narrow-band imaging. In narrow-band imaging (NBI),
the contrast between normal urothelium and hypervascular
cancer tissue is enhanced. Improved cancer detection has
been demonstrated by NBI flexible cystoscopy and NBI-
guided biopsies and resection [49,50] (LE: 3b). An RCT
assessed the reduction of recurrence rates if NBI is used
during TURB. Although the overall results of the study were
negative, a benefit after 3 and 12 mo was observed for low-
risk tumours [51] (LE: 1b).

3.3.10. Second resection

3.3.10.1. Detection of residual disease and tumour upstaging. The
significant risk of a residual tumour after initial TURB of
TaT1 lesions has been demonstrated [37] (LE: 1b).

A systematic review analysing data of 8409 patients with
Ta or T1 HG BC demonstrated a 51% risk of disease
persistence and an 8% risk of understaging in T1 tumours.

Table 6 – Guidelines for transurethral resection of the bladder, biopsies, and pathology report.

Recommendations Strength rating

In patients suspected of having bladder cancer, perform a TURB followed by pathology investigation of the obtained
specimen(s) as a diagnostic procedure and initial treatment step.

Strong

Outpatient fulguration or laser vaporisation of small papillary recurrences can be used in patients with a history of TaG1/LG
tumours.

Weak

Perform TURB systematically in individual steps: Strong
� Bimanual palpation under anaesthesia; this step may be omitted in case noninvasive or early treatment for invasive
disease is planned
� Insertion of the resectoscope, under visual control with inspection of the whole urethra
� Inspection of the whole urothelial lining of the bladder
� Biopsy from the prostatic urethra (if indicated)
� Cold-cup bladder biopsies (if indicated)
� Resection of the tumour
� Recording of findings in the surgery report/record
� Precise description of the specimen for pathology evaluation
Performance of individual steps
Perform en bloc resection or resection in fractions (exophytic part of the tumour, the underlying bladder wall and the edges
of the resection area). The presence of detrusor muscle in the specimen is required in all cases except for TaG1/LG tumours.

Strong

Avoid cauterisation as much as possible during TURB to avoid tissue deterioration. Strong
Take biopsies from the abnormal-looking urothelium. Biopsies from normal-looking mucosa (mapping biopsies from the
trigone, bladder dome, and right, left, anterior, and posterior bladder wall) are recommended when cytology is positive, in
case of a history of HG/G3 tumours, and in tumours with a nonpapillary appearance. If equipment is available, perform
fluorescence-guided (PDD) biopsies.

Strong

Take a biopsy of the prostatic urethra in cases of bladder neck tumour, if bladder CIS is present or suspected, if there is
positive cytology without evidence of tumour in the bladder, or if abnormalities of the prostatic urethra are visible. If biopsy
is not performed during the initial procedure, it should be completed at the time of the second resection.

Strong

Take the biopsy from abnormal areas in the prostatic urethra and from the precollicular area (between the 5 and the
7 o’clock position) using a resection loop. In primary non–muscle-invasive tumours when stromal invasion is not suspected,
cold-cup biopsy with forceps can be used.

Weak

Use methods to improve tumour visualisation (fluorescence cystoscopy, narrow-band imaging) during TURB, if available. Weak
Refer the specimens from different biopsies and resection fractions to the pathologist in separately labelled containers. Weak
The TURB record must describe tumour location, appearance, size, and multifocality; all steps of the procedure; as well as
extent and completeness of resection.

Strong

In patients with positive cytology, but negative cystoscopy, exclude an upper tract urothelial carcinoma, CIS in the bladder
(by mapping biopsies or PDD-guided biopsies), and tumour in the prostatic urethra (by prostatic urethra biopsy).

Strong

Perform a second TURB in the following situations: Strong
� After incomplete initial TURB, or in case of doubt about completeness of a TURB.
� If there is no muscle in the specimen after initial resection, with the exception of TaLG/G1 tumours and primary CIS.
� In T1 tumours.
If indicated, perform a second TURB within 2–6 wk after initial resection. This second TURB should include resection of the
primary tumour site.

Weak

Register the pathology results of a second TURB as it reflects the quality of the initial resection. Weak
Inform the pathologist of prior treatments (intravesical therapy, radiotherapy, etc.). Strong
Pathological report should specify tumour location, tumour grade and stage, lymphovascular invasion, unusual (variant)
histology, presence of CIS, and detrusor muscle.

Strong

CIS = carcinoma in situ; HG=high grade; LG = low grade; PDD=photodynamic diagnosis; TURB= transurethral resection of the bladder.
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The analysis also showed a high risk of residual disease in Ta
tumours, but this observation was based on only a limited
number of cases. Most of the residual lesions were detected
at the original tumour location [52] (LE: 1a). Another meta-
analysis of patients with T1 tumours showed that the
prevalence rate of residual tumours and upstaging to
invasive disease after TURB remained high in a subgroup
with detrusor muscle in the resection specimen [53].

3.3.10.2. Impact of second resection on treatment outcomes. A
second TURB can increase recurrence-free survival (RFS)
[54] (LE: 2a), improve outcomes after bacillus Calmette-
Guérin (BCG) treatment [55] (LE: 3), and provide prognostic
information [56,57] (LE: 3).

In a retrospective evaluation of a large multi-institution-
al cohort of 2451 patients with BCG-treated T1G3/HG
tumours, the second resection improved RFS, progression-
free survival (PFS), and overall survival (OS) only in patients
without detrusor muscle in the specimen of the initial
resection [58] (LE: 3).

3.3.10.3. Timing of second resection. A retrospective evaluation
showed that a second resection performed 14–42d after
initial resection provides longer RFS and PFS than a second
resection performed after 43–90d [59] (LE: 3).

3.3.11. Pathology report

Pathological investigation of the specimen(s) obtained by
TURB and biopsies is an essential step in the decision-
making process for BC [60]. Close co-operation between
urologists and pathologists is required. A high quality of
resected tissue and clinical information is essential for
correct pathological assessment. The presence of sufficient
muscle is necessary for the correct assignment of the T
category. To obtain all relevant information, specimen
collection, handling, and evaluation should respect the
recommendations (see Table 6) [61]. In difficult cases, an
additional review by an experienced genitourinary pathol-
ogist should be considered. Guidelines for TURB are
presented in Table 6.

3.4. Predicting disease recurrence and progression

3.4.1. TaT1 tumours

Treatment should be based on a patient’s prognosis. In order
to predict both short- and long-term risks of disease
recurrence and progression in individual patients, the
EuropeanOrganisation for Research and Treatmentof Cancer
(EORTC)Genito-UrinaryCancerGroup(GUCG)hasdeveloped
a scoring system and risk tables [62]. The basis for these
tables is individual patient data from 2596 patients diag-
nosed with TaT1 tumours. Of the patients, 78% received
intravesical treatment, mostly chemotherapy. However, they
did not undergo a second TURB or receive maintenance BCG.

The scoring system is based on the six most significant
clinical and pathological factors, which are shown inTable 7.
Table 8 shows the total scores stratified into four categories
that reflect various probabilities of recurrence and progres-
sion at 1 and 5yr [62] (LE: 2a).

The prognosis of intermediate-risk patients treated with
chemotherapy has also been calculated [63].

A model that predicts the risk of recurrence and
progression after 12 doses of intravesical BCG has been
published by the Club Urologico Espanol de Tratamiento
Oncologico (CUETO; Spanish Urological Oncology Group).
Using this model, the calculated risk of recurrence is lower
than that obtained by the EORTC tables. For progression,
probability is lower only in high-risk patients [64] (LE: 2a).
The lower risks in the CUETO tablesmay be attributed to the
use of BCG in this sample.

Table 7 – Weighting used to calculate disease recurrence and
progression scores.

Factor Recurrence Progression

Number of tumours
Single 0 0
2–7 3 3
�8 6 3

Tumour diameter (cm)
<3 0 0
�3 3 3

Prior recurrence rate
Primary 0 0
�1 recurrence/yr 2 2
>1 recurrence/yr 4 2

Category
Ta 0 0
T1 1 4

Concurrent CIS
No 0 0
Yes 1 6

Grade
G1 0 0
G2 1 0
G3 2 5

Total score 0–17 0–23

CIS = carcinoma in situ; G= grade.

Table 8 – Probability of recurrence and disease progression
according to total score.

Recurrence score Probability of
recurrence at 1 yr

Probability of
recurrence at 5 yr

% (95% CI) % (95% CI)

0 15 (10–19) 31 (24–37)
1–4 24 (21–26) 46 (42–49)
5–9 38 (35–41) 62 (58–65)
10–17 61 (55–67) 78 (73–84)

Progression score Probability of
progression at

1 yr

Probability of
progression at

5 yr

% (95% CI) % (95% CI)

0 0.2 (0–0.7) 0.8 (0–1.7)
2–6 1 (0.4–1.6) 6 (5–8)
7–13 5 (4–7) 17 (14–20)
14–23 17 (10–24) 45 (35–55)

CI = confidence interval.
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In 1812 intermediate- and high-risk patients without CIS
treated with 1–3yr of maintenance BCG, the EORTC found
that the prior disease recurrence rate and number of
tumours were the most important prognostic factors for
disease recurrence, stage and grade, disease progression,
and disease-specific survival, while age and grade were the
most important prognostic factors for OS. T1G3 patients do
poorly, with 1- and 5-yr disease-progression rates of 11.4%
and 19.8%, respectively. Using these data, the new EORTC
risk groups and nomograms for BCG-treated patients were
designed [65] (LE: 2a).

Further prognostic factors have been described in
selected patient populations:

1 In T1G3 tumours, important prognostic factors were
female sex, CIS in the prostatic urethra in patients
treated with an induction course of BCG, and age,
tumour size, and concurrent CIS in BCG-treated patients
[44,66] (LE: 2b).

2 Attentionmust be given to patientswith T1G3 tumours in
the bladder (pseudo) diverticulum [67] (LE: 3).

3 In patients with T1 tumours, the finding of residual T1
disease at second TURB is an unfavourable prognostic
factor [56] (LE: 3).

4 In patients with T1G2 tumours treated with TURB,
recurrence at 3 mo was the most important predictor
of progression [68] (LE: 2b).

5 The prognostic value of pathological factors has been
discussed elsewhere (see section 3.2.7).

3.4.2. Carcinoma in situ

Without any treatment, approximately 54% of patients with
CIS progress to muscle-invasive disease [69] (LE: 3). There
are no reliable prognostic factors; some studies, however,
have reported a worse prognosis in concurrent CIS and T1
tumours compared with primary CIS [70], in extended CIS
[71], and in CIS in the prostatic urethra [44] (LE: 3).

The response to intravesical treatment with BCG or
chemotherapy is an important prognostic factor for
subsequent progression and death caused byBC [64,68]. Ap-
proximately 10–20% of complete responders eventually

progress to muscle-invasive disease, compared with 66% of
nonresponders [72,73] (LE: 2a).

3.4.3. Patient stratification into risk groups

The Guidelines Panel recommends stratification of patients
into three risk groups. Table 9 provides a definition of these
risk groups, which takes into account the EORTC risk tables’
probabilities of recurrence and, especially, progression.

Based on prognostic factors, it is possible to further
stratify patients of the high-risk group and identify those
who are at the highest risk of disease progression (see
Table 9). Guidelines for stratification of NMIBC are
presented in Table 10.

3.5. Disease management

3.5.1. Counselling of smoking cessation

Smoking increases the risk of tumour recurrence and
progression [74] (LE: 3). While it is still controversial
whether smoking cessation in BC will favourably influence
the outcome of BC treatment, patients should be counselled
to stop smoking due to the general risks connected with
tobacco smoking [75,76] (LE: 3).

3.5.2. Adjuvant treatment

Although TURB by itself can eradicate a TaT1 tumour
completely, these tumours commonly recur and can
progress to MIBC. It is therefore necessary to consider
adjuvant therapy in all patients.

3.5.2.1. Intravesical chemotherapy

3.5.2.1.1. Single, immediate, postoperative intravesical instillation of

chemotherapy. Immediate single instillation (SI) has been
shown to act by destroying circulating tumour cells after
TURB, and by an ablative effect on residual tumour cells at
the resection site and on small overlooked tumours [77]
(LE: 3).

In a systematic review and individual patient data meta-
analysis of 2278 patients [78], SI reduced the 5-yr
recurrence rate by 14%, from 59% to 45%. In patients with
an EORTC recurrence score of �5 and/or patients with a

Table 9 – Risk group stratification.

Risk group stratification Characteristics

Low-risk tumours Primary, solitary, TaG1 (PUNLMP, LGa), <3 cm, no CIS
Intermediate-risk tumours All tumours not defined in the two adjacent categories (between the category of low and high risk)
High-risk tumours Any of the following:

� T1 tumour
� G3 (HGb) tumour
� CIS
� Multiple, recurrent, and large (>3 cm) TaG1G2/LG tumours (all features must be present)a

Subgroup of highest risk tumours:
T1G3/HG associated with concurrent bladder CIS, multiple and/or large T1G3/HG and/or recurrent T1G3/HG,T1G3/HG
with CIS in the prostatic urethra, some forms of variant histology of urothelial carcinoma, lymphovascular invasion

CIS = carcinoma in situ; HG=high grade; LG = low grade; PUNLMP=papillary urothelial neoplasm of low malignant potential.
Substratification of high-risk tumours for clinical purposes is addressed in Table 13.
a Low grade is a mixture of G1 and G2.
b High grade is a mixture of some G2 and all G3 (see Fig. 4.1 of 2019 NMIBC guidelines).
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prior recurrence rate of more than one recurrence per year,
SI was not effective as a single adjuvant treatment.

An SI withmitomycin C (MMC), epirubicin, or pirarubicin
has shown a beneficial effect [78]. SI with gemcitabine was
superior to placebo control (saline) in an RCT, with
remarkably low toxicity rates [79].

Prevention of tumour cell implantation should be
initiated within the first few hours after TURB [80] (LE:
3). Safety measures should be maintained (see Table 11).

3.5.2.1.2. Additional adjuvant intravesical chemotherapy instillations.

The need for further adjuvant intravesical therapy depends
on prognosis. In low-risk patients (Table 9), an SI reduces
the risk of recurrence, and is considered to be the standard
and complete treatment [78] (LE: 1a). For other patients,
however, an SI remains an incomplete treatment because of
the considerable likelihood of recurrence and/or progres-
sion (Tables 7–9).

Efficacy data for the following comparisons of applica-
tion schemes were published:

1 SI only versus SI and further repeat instillations: In one
study, further chemotherapy instillations after SI im-
proved RFS in intermediate-risk patients [81] (LE: 2a).

2 Repeat chemotherapy instillations versus no adjuvant
treatment: A large meta-analysis showed a significant
reduction intheriskofrecurrenceat1yr(absolutedifference
of 13–14%) in favour of chemotherapy over TURB alone [82].

3 SI + further repeat instillations versus later repeat instil-
lations only: SI might have an impact on recurrence even
when further adjuvant instillations are given [83–85]. An
RCT, which compared SI of MMC with an instillation of
MMC delayed by 2 wk after TURB (followed by further
repeat instillations in both arms), showed a significant
reduction of 9% in the risk of recurrence at 3 yr in favour of
SI [83,85] (LE: 2a). The results of this study should be
considered with caution since some patients did not
receive adequate therapy.

The length and frequency of repeat chemotherapy instilla-
tions is still controversial; however, it should not exceed 1 yr
[84] (LE: 3).

3.5.2.1.3. Options for improving efficacy of intravesical chemotherapy.

1 Adjustment of pH, duration of instillation, and drug
concentration: Adapting urinary pH, decreasing urinary

excretion, and buffering the intravesical solution of
MMC reduce the recurrence rate [86] (LE: 1b). Duration
of a 1-h instillation ofMMCwasmore effective than that
of a 30-min instillation [87] (LE: 3). Another RCT using
epirubicin has documented that concentration is more
important than treatment duration [88] (LE: 1b). In
view of these data, instructions are provided (see
Table 11).

2 Device-assisted intravesical chemotherapy:
(3) Microwave-induced hyperthermia: Promising data

have been presented on enhancing the efficacy of
MMC using microwave-induced hyperthermia in
patients with high-risk tumours [89]. In one RCT
comparing 1yr of BCG with 1 yr of MMC and micro-
wave-induced hyperthermia in patients with interme-
diate- and high-risk BC, reduced RFS at 24 mo was
demonstrated in the MMC group [90] (LE: 1b).

(4) Hyperthermic intravesical chemotherapy: Different
technologies that increase the temperature of instilled
MMC are available; however, data about their efficacy
are still lacking.

(5) Electromotive drug administration: The efficacy of
MMC using electromotive drug administration sequen-
tially combined with BCG in patients with high-risk
tumours has been demonstrated in one small RCT [91].

3.5.2.2. Intravesical BCG immunotherapy

3.5.2.2.1. Efficacy of BCG. Recurrence rate: Five meta-analyses
have confirmed that BCG after TURB is superior to TURB
alone or TURB+ chemotherapy for preventing recurrence
[92–95] (LE: 1a). Three RCTs in intermediate- and high-risk
tumours have compared BCG with epirubicin and interferon
(IFN) [96], MMC [97], or epirubicin alone [98], and have
confirmed the superiority of BCG for prevention of tumour
recurrence (LE: 1a). The effect is long lasting [97,98] andwas
also observed in a separate analysis of patients with
intermediate-risk tumours [98]. One meta-analysis [99]
hasevaluated the individualdata from2820patientsenrolled
in nine RCTs that have compared MMC versus BCG. In trials
with BCGmaintenance, therewas a 32% reduction in the risk
of recurrence forBCGcomparedwith that forMMC, but a 28%
increase in the risk of recurrence for patients treated with
BCG in trials without BCG maintenance.

Progression rate: Two meta-analyses have demonstrated
that BCG therapy delays and potentially lowers the risk of
tumour progression [100,101] (LE: 1a). A meta-analysis

Table 10 – Guidelines for stratification of non–muscle-invasive bladder cancer.

Recommendations Strength rating

Stratify patients with NMIBC into three risk groups according to Table 9. Strong
Apply the EORTC risk tables and calculator in individual patients for the prediction of the risk of tumour recurrence and progression in
different intervals after transurethral resection of the bladder.

Strong

Use the CUETO risk tables and the EORTC risk groups for the prediction of the risk of tumour recurrence and progression in individual
patients treated with bacillus Calmette-Guérin.

Strong

CUETO=Club Urologico Espanol de Tratamiento Oncologico; EORTC=European Organisation for Research and Treatment of Cancer; NMIBC=non–muscle-
invasive bladder cancer.
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carried out by the EORTC GUCG has evaluated data from
4863 patients enrolled in 24 RCTs. In 20 of the trials, some
form of BCG maintenance was used. Based on a median
follow-up of 2.5 yr, tumours progressed in 9.8% patients
treated with BCG compared with 13.8% in the control
groups. The size of the reduction was similar in patients
with TaT1 papillary tumours and in those with CIS [101]. An
RCT with long-term follow-up has demonstrated signifi-
cantly fewer distant metastases and better OS and disease-
specific survival in patients treated with BCG than in those
treated with epirubicin [98] (LE: 1b). In contrast, a meta-
analysis of individual patient data was not able to confirm
any statistically significant differences between MMC and
BCG for progression, survival, and cause of death [99].

The conflicting results in the outcomes of these studies
can be explained by different patient characteristics,
duration of follow-up, methodology, and statistical power.
However, most studies showed a reduction in the risk of
progression in high- and intermediate-risk tumours if a BCG
maintenance schedule was applied.

3.5.2.2.2. BCG strain. A network meta-analysis identified
10 different BCG strains used for intravesical treatment in

the published literature, but was not able to confirm
superiority of any BCG strain over another [102]. This
conclusion is supported by a meta-analysis of prospective
RCTs [101] and data froma prospective registry [103] aswell
as from a post hoc analysis of large phase 2 prospective
trials assessing BCG and IFN-a in both BCG-naive and BCG
failure patients [104]. The quality of data, however, does not
allow definitive conclusions.

3.5.2.2.3. BCG toxicity. BCG intravesical treatment is associ-
ated with more side effects than intravesical chemother-
apy [101] (LE: 1a). However, serious side effects are
encountered in <5% of patients and can be treated
effectively [105] (LE: 1b). A maintenance schedule is not
associated with an increased risk of side effects
compared with an induction course [105,106]. Major
complications can appear after systemic absorption of
the drug. Thus, contraindications of BCG intravesical
instillation should be respected (see Table 11). The
presence of leukocyturia, nonvisible haematuria, or
asymptomatic bacteriuria is not a contraindication for
BCG application, and antibiotic prophylaxis is not
necessary in these cases [107] (LE: 3).

Table 11 – Guidelines for adjuvant therapy in TaT1 tumours and for therapy of carcinoma in situ.

Strength rating

General recommendations
Counsel smokers with confirmed non–muscle-invasive bladder cancer to stop smoking. Strong
The type of further therapy after TURB should be based on the risk groups shown in Tables 9 and 12. Strong
In patients with tumours presumed to be at a low risk and in those presumed to be at an intermediate risk with previous low recurrence
rate (fewer than one recurrence per year) and expected EORTC recurrence score of <5, one immediate chemotherapy instillation is
recommended.

Strong

In patients with intermediate-risk tumours (with or without immediate instillation), 1-yr full-dose BCG treatment (induction plus 3-
weekly instillations at 3, 6, and 12 mo), or instillations of chemotherapy (optimal schedule is not known) for a maximum of 1 yr is
recommended. The final choice should reflect the individual patient’s risk of recurrence and progression as well as the efficacy and side
effects of each treatment modality.

Strong

In patients with high-risk tumours, full-dose intravesical BCG for 1–3 yr (induction plus 3-weekly instillations at 3, 6, 12, 18, 24, 30, and
36 mo) is indicated. The additional beneficial effect of the 2nd and 3rd years of maintenance should be weighed against its added costs
and inconveniences.

Strong

Offer transurethral resection of the prostate, followed by intravesical instillation of BCG to patients with CIS in the epithelial lining of the
prostatic urethra.

Weak

Discuss immediate RC with patients at the highest risk of tumour progression (see Table 12). Strong
Offer an RC to patients with BCG failure (see Table 14). Strong
Offer patients with BCG-unresponsive tumours, who are not candidates for RC due to comorbidities, and preservation strategies
(intravesical chemotherapy, chemotherapy, and microwave-induced hyperthermia).

Weak

Recommendations—technical aspects for treatment
Intravesical chemotherapy
If given, administer a single immediate instillation of chemotherapy within 24h after TURB. Weak
Omit a single immediate instillation of chemotherapy in any case of overt or suspected bladder perforation or bleeding requiring
bladder irrigation.

Strong

Give clear instructions to the nursing staff to control the free flow of the bladder catheter at the end of the immediate instillation. Strong
The optimal schedule and duration of further intravesical chemotherapy instillation are not defined; however, it should not exceed 1yr. Weak
If intravesical chemotherapy is given, use the drug at its optimal pH and maintain the concentration of the drug by reducing fluid intake
before and during instillation.

Strong

The length of individual instillation should be 1–2h. Weak
BCG intravesical immunotherapy
Absolute contraindications of BCG intravesical instillation are the following: Strong
� During the first 2 wk after TURB
� In patients with visible haematuria
� After traumatic catheterisation
� In patients with symptomatic urinary tract infection

BCG=bacillus Calmette-Guérin; CIS = carcinoma in situ; EORTC=European Organisation for Research and Treatment of Cancer; RC= radical cystectomy;
TURB= transurethral resection of the bladder.
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BCG should be used with caution in immunocompro-
mised patients [108]. Management of side effects after BCG
should reflect their type and grade [109].

3.5.2.2.4. Optimal BCG schedule. Induction BCG instillations are
given according to the empirical 6-weekly schedule
[110]. For optimal efficacy, BCG must be given in a
maintenance schedule [95,99–101] (LE: 1a). Many different
maintenance schedules have been used [111]. In their meta-
analysis, Bohle and Bock [100] concluded that at least 1 yr of
maintenance BCG is required to obtain superiority of BCG
over MMC (LE: 1a).

The optimal number of induction instillations, and the
optimal frequency and duration of maintenance instilla-
tions are not fully known. In an RCT of 1355 patients, the
EORTC has shown that when BCG is given at full dose, 3-yr
maintenance (3-weekly instillations at 3, 6, 12, 18, 24, 30,
and 36mo) reduces the recurrence rate comparedwith 1-yr
maintenance in high-risk but not in intermediate-risk
patients. There were no differences in progression or OS
[112] (LE: 1b). In an RCT of 397 patients, CUETO suggested
that in high-risk tumours, a maintenance schedule with
only one instillation every 3 mo for 3 yr may be suboptimal
[113] (LE: 1b).

3.5.2.2.5. Optimal dose of BCG. To reduce BCG toxicity, instilla-
tion of a reduced dose was proposed. The CUETO study
compared one-third dose of BCG with full-dose BCG and
found no overall difference in efficacy. However, it has been
suggested that a full dose of BCG is more effective in
multifocal tumours [114,115] (LE: 1b). A further reduction to
one-sixth dose resulted in a decrease in efficacy with no
decrease in toxicity [116] (LE: 1b).

The EORTC did not find any difference in toxicity
between one-third dose of BCG and full-dose BCG, but
one-third dose of BCG was associated with a higher
recurrence rate, especially when it was given only for 1 yr
[106,112] (LE: 1b). The routine use of one-third dose of BCG
is complicated by potential technical difficulties in prepar-
ing the reduced dose reliably.

3.5.2.2.6. Indications for BCG. Recommendations for individual
risk groups are provided in Tables 11 and 12.

A statement by the Panel on BCG shortage can be
accessed online (https://uroweb.org/guideline/
non-muscleinvasive-bladder-cancer/?
type=ppendices-publications).

3.5.2.3. Combination therapy. In one RCT, a combination of
MMC and BCG was shown to be more effective in reducing
recurrences but more toxic compared with BCG mono-
therapy (LE: 1b) [117]. In a Cochrane meta-analysis of four
RCTs, a combination of BCG and IFN-2a did not show a
difference in recurrence and progression over BCG alone
[118]. Additionally, an RCT comparing BCG monotherapy
with a combination of epirubicin and IFN for up to 2yr
showed that the latter was significantly inferior to BCG
monotherapy in preventing recurrence [119] (LE: 1b).

3.5.2.4. Specific aspects of treatment of CIS

3.5.2.4.1. Treatment strategy. Detection of concurrent CIS
increases the risk of recurrence and progression of TaT1
tumours [62,64]; in this case, further treatment according
to the criteria summarised in sections 3.5.2.1, 3.5.2.2, 3.5.3,
and 3.5.4 is mandatory.

Table 12 – Treatment recommendations in TaT1 tumours and carcinoma in situ according to risk stratification.

Risk category Definition Treatment recommendation

Low-risk tumours Primary, solitary, TaG1 (PUNLMP, LG), <3 cm, no CIS One immediate instillation of intravesical chemotherapy
after TURB

Intermediate-risk tumours All tumours not defined in the two adjacent categories
(between the category of low and high risk)

In patients with previous low recurrence rate (less than or
equal to one recurrence per year) and an expected EORTC
recurrence score of <5, one immediate instillation of
intravesical chemotherapy after TURB; in all patients either
1-yr full-dose BCG treatment (induction plus 3-weekly
instillations at 3, 6, and 12 mo) or instillations of
chemotherapy (the optimal schedule is not known) for a
maximum of 1 yr

High-risk tumours Any of the following: Intravesical full-dose BCG instillations for 1–3yr or radical
cystectomy (in highest-risk tumours—see below)

� T1 tumours
� G3 (HG) tumour
� CIS

Subgroup of highest-risk tumours:
T1G3/HG associated with concurrent bladder CIS, multiple
and/or large T1G3/HG and/or recurrent T1G3/HG, T1G3/HG
with CIS in the prostatic urethra, some forms of variant
histology of urothelial carcinoma, LVI (see sections 3.2.7
and 3.4.3)

Radical cystectomy should be considered. In those who
refuse or are unfit for RC intravesical full-dose BCG
instillations for 1–3 yr

BCG=bacillus Calmette-Guérin; CIS = carcinoma in situ; HG=high grade; LG= low grade; LVI = lymphovascular invasion; PUNLMP=papillary urothelial
neoplasm of low malignant potential; RC = radical cystectomy; TURB= transurethral resection of the bladder.
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CIS cannot be cured by an endoscopic procedure alone.
Histological diagnosis of CIS must be followed by further
treatment, either intravesical BCG instillations or radical
cystectomy (RC; LE: 4).

3.5.2.4.2. Prospective randomised trials on intravesical BCG or

chemotherapy. A meta-analysis of clinical trials comparing
intravesical BCGwith intravesical chemotherapy in patients
with CIS has shown a significantly increased response rate
after BCG and a reduction of 59% in the odds of treatment
failure with BCG [120] (LE: 1a).

In anEORTCGUCGmeta-analysis of tumour progression, in
a subgroup of 403 patients with CIS, BCG reduced the risk of
progression by 35% as comparedwith intravesical chemother-
apy or different immunotherapy [101] (LE: 1b). The combina-
tion of BCG and MMC was not superior to BCG alone [121].

3.5.2.4.3. Treatment of CIS in prostatic urethra and UUT. Patients
with CIS are at a high risk of extravesical involvement in the
UUT and the prostatic urethra. Patients with extravesical
involvement hadworse survival than thosewith bladder CIS
alone [122] (LE: 3). Patients with CIS in the epithelial lining
of the prostatic urethra can be treated by intravesical
instillation of BCG. Transurethral resection of the prostate
can improve contact of BCGwith the prostatic urethra [123]
(LE: 3).

In patients with prostatic duct involvement, there are
promising results using BCG. The data are however
insufficient to provide clear treatment recommendations,
and radical surgery should be considered [123,124] (LE: 3).

3.5.3. Treatment of failure of intravesical therapy

3.5.3.1. Failure of intravesical chemotherapy. Patients with NMIBC
recurrence after a chemotherapy regimen can benefit from
BCG instillations. Prior intravesical chemotherapy has no
impact on the effect of BCG instillation [99] (LE: 1a).

3.5.3.2. Recurrence and failure after intravesical BCG immunotherapy.

HG NMIBC presenting after BCG can be categorised into BCG-
refractory, BCG-unresponsive, and BCG relapse NMIBC (Ta-
ble 13). Recently, an updated definition of BCG-unresponsive

tumours was introduced to denote a subgroup of patients at a
higher risk of progression forwhom further BCG is not feasible
[125]. Non-HG recurrence after BCG is not considered as a BCG
failure.

3.5.3.3. Treatment of BCG failure. Treatment recommendations
and options are provided in Tables 11 and 14, respectively.
They reflect the categories listed in Table 13 and tumour
characteristics at the time of recurrence.

Patients with BCG-unresponsive disease are unlikely to
respond to further BCG therapy; several bladder preserva-
tion strategies have been presented, which comprise
intravesical immunotherapy [126], intravesical chemother-
apy (single-agent or combination therapy) [127], device-
assisted therapy (see section 3.5.2.1.3), combination che-
moimmunotherapy (see section 3.5.2.3), or gene therapy
[128]. Changing from BCG to these options can yield
responses in selected cases with BCG-unresponsive disease.
Treatments other than RC must however be considered
oncologically inferior in such patients at the present time
[72,129,130] (LE: 3). Little is known about the optimal
treatment in patientswith high-risk tumourswho could not
complete BCG instillations because of intolerance.

Treatment decisions in LG recurrence during or after BCG
shouldbe individualised according to tumour characteristics.

3.5.4. RC for NMIBC

There are several reasons to consider immediate RC for
selected patients with NMIBC:

1 The staging accuracy for T1 tumours by TURB is low, with
27–51% of patients being upstaged to muscle-invasive
tumour at RC [131–135] (LE: 3).

2 Some patients with NMIBC experience disease progres-
sion to muscle-invasive disease (Table 8).

3 Patients who experience disease progression to muscle-
invasive stage have a worse prognosis than those who
presentwith “primary”muscle-invasive disease [136,137].

The potential benefit of RC must be weighed against its
risks, morbidity, and impact on quality of life. Immediate RC

Table 13 – Categories of unsuccessful treatment with intravesical BCG.

BCG failure
Whenever an MIBC is detected during follow-up.
BCG-refractory tumour:
1. If T1G3/HG, non–muscle-invasive papillary tumour is present at 3mo [129]; further conservative treatment with BCG is associated with increased risk of
progression [72,130] (LE: 3).
2. If TaG3/HG or CIS (without concomitant papillary tumour) is present at both 3 and 6mo (after a second induction course or the first maintenance course of
BCG); if patients with CIS present at 3mo, an additional BCG course can achieve a complete response in >50% of cases [17] (LE: 3).
3. If high-grade tumour appears during BCG therapy.a

BCG-relapsing tumour:
1. Recurrence of G3/HG (WHO 2004/1973) tumour after completion of BCG maintenance, despite an initial response [146] (LE: 3)
BCG-unresponsive tumour:
1. BCG refractory or T1Ta/HG BCG relapse within 6mo or development of CIS within 12mo of last BCG exposure [125]
BCG intolerance
Severe side effects that prevent further BCG instillation before completing treatment [109].

BCG=bacillus Calmette-Guérin; CIS = carcinoma in situ; HG=high grade; LE= level of evidence; MIBC =muscle-invasive bladder cancer; WHO=World Health
Organization.
a Patients with low-grade recurrence during or after BCG treatment are not considered a BCG failure.
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should be proposed to patients with NMIBC who are at the
highest risk of disease progression (see Table 12) [62,64,127]
(LE: 3).

Early RC is strongly recommended in patients with BCG-
unresponsive tumours, as mentioned above (LE: 3).

Guidelines for adjuvant therapy in TaT1 tumours and for
therapy of CIS are presented in Tables 11 and 12,
respectively. Table 14 shows treatment options for BCG
failure.

3.6. Follow-up of patients with NMIBC

As a result of the risk of recurrence and progression,
patients with NMIBC need surveillance. However, the
frequency and duration of cystoscopy and imaging fol-
low-up should reflect the individual patient’s degree of risk
(see Tables 7 and 8).

Whenplanning the follow-up schedule andmethods, the
following aspects should be considered:

1 Prompt detection of muscle-invasive and HG/G3
non–muscle-invasive recurrence is crucial because
a delay in diagnosis and therapy can be life
threatening.

2 Tumour recurrence in the low-risk group is nearly
always low stage and LG/G1. Small TaLG/G1/papillary

recurrence does not present an immediate danger to the
patient, and early detection is not essential for success-
ful therapy [138,139] (LE: 2b). Fulguration of small
papillary recurrences on an outpatient basis could be a
safe option [41] (LE: 3). Multiple authors have even
suggested temporary surveillance in selected cases
[140,141] (LE: 3/2a).

3 The first cystoscopy after TURB at 3 mo is an important
prognostic indicator for recurrence and progression
[68,72,142,143] (LE: 1a). Therefore, the first cystoscopy
should always be performed 3 mo after TURB in all
patients with TaT1 tumours and CIS.

4 In tumours at low risk, the risk of recurrence after
5 recurrence-free years is low [142] (LE: 3). Therefore, in
low-risk tumours, after 5 yr of follow up, discontinua-
tion of cystoscopy or its replacement with less invasive
methods can be considered [143].

5 In tumours originally of intermediate or high risk,
recurrences after 10yr of being tumour free are not
unusual [144] (LE: 3). Therefore, life-long follow-up is
recommended [143].

6 The follow-up strategy must reflect the risk of extra-
vesical recurrence (prostatic urethra in men and UUT in
both genders).

7 The risk of UUT recurrence increases in patients with
multiple- and high-risk tumours [28] (LE: 3).

Table 14 – Treatment options for bacillus Calmette-Guérin (BCG) failure.

Category Treatment options

BCG unresponsive (BCG refractory or T1Ta/ HG�6mo or CIS�12mo
of last BCG exposure)

1. RC

2. Bladder-preserving strategies in patients unsuitable for RC
BCG relapsing: T1Ta/HG recurrence >6mo or CIS>12mo of last BCG
exposure

1. Radical cystectomy or repeat BCG course according to individual situation

2. Bladder-preserving strategies
LG recurrence after BCG for primary intermediate-risk tumour 1. Repeat BCG or intravesical chemotherapy

2. Radical cystectomy

CIS = carcinoma in situ; HG=high grade; LG= low grade; RC= radical cystectomy.

Table 15 – Guidelines for follow-up of patients after transurethral resection of the bladder for non–muscle-invasive bladder cancer.

Recommendations Strength rating

Base follow-up of TaT1 tumours and CIS on regular cystoscopy. Strong
Patients with low-risk Ta tumours should undergo cystoscopy at 3 mo. If negative, subsequent cystoscopy is advised 9 mo
later, and then yearly for 5 yr.

Weak

Patients with high-risk tumours should undergo cystoscopy and urinary cytology at 3 mo. If negative, subsequent
cystoscopy and cytology should be repeated every 3 mo for a period of 2 yr, and every 6 mo thereafter until 5 yr, and then
yearly.

Weak

Patients with intermediate-risk Ta tumours should have an in-between (individualised) follow-up scheme using cystoscopy. Weak
Regular (yearly) upper tract imaging (CT-IVU or IVU) is recommended for high-risk tumours. Weak
Endoscopy under anaesthesia and bladder biopsies should be performed when office cystoscopy shows suspicious findings
or if urinary cytology is positive.

Strong

During follow-up in patients with positive cytology and no visible tumour in the bladder, mapping-biopsies or PDD-guided
biopsies (if equipment is available) and investigation of extravesical locations (CT urography, prostatic urethra biopsy) are
recommended.

Strong

In patients initially diagnosed with TaLG/G1–2 bladder cancer, use ultrasound of the bladder during surveillance in case
cystoscopy is not possible or refused by the patient.

Weak

CIS = carcinoma in situ; CT = computed tomography; IVU= intravenous urography; LG = low grade; PDD=photodynamic diagnosis.

E U RO P E AN U RO LOGY 76 ( 2 019 ) 6 3 9 – 6 57 651



8 Positive urine test results have a positive impact on the
quality of follow-up cystoscopy [35] (LE: 1b) supporting
the adjunctive role of urine tests during follow-up.

9 In patients initially diagnosed with TaG1-2/LG BC, US of
the bladder may be a mode of surveillance in case
cystoscopy is not possible or refused by the patient
[145].

10 No noninvasive method can replace endoscopy.

Guidelines for follow-up of patients after TURB of NMIBC
are presented in Table 15.

4. Conclusions

These abridged EAU guidelines present updated informa-
tion on the diagnosis and treatment of NMIBC for
incorporation into clinical practice.

Author contributions: Marko Babjuk 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: Babjuk.
Acquisition of data: Babjuk, Burger, Compérat, Gontero, Mostafid, Palou,
van Rhijn, Rouprêt, Shariat, Sylvester, Zigeuner, Capoun, Cohen,
Dominguez Escrig, Peyronnet, Seisen, Soukup.
Analysis and interpretation of data: Babjuk, Burger, Compérat, Gontero,
Mostafid, Palou, van Rhijn, Rouprêt, Shariat, Sylvester, Zigeuner, Capoun,
Cohen, Dominguez Escrig, Peyronnet, Seisen, Soukup.
Drafting of the manuscript: Babjuk.
Critical revision of the manuscript for important intellectual content:
Babjuk, Burger, Compérat, Gontero, Mostafid, Palou, van Rhijn, Rouprêt,
Shariat, Sylvester, Zigeuner, Capoun, Cohen, Dominguez Escrig, Peyr-
onnet, Seisen, Soukup.
Statistical analysis: None.
Obtaining funding: None.
Administrative, technical, or material support: None.
Supervision: Babjuk.
Other: None.

Financial disclosures:Marko Babjuk 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, consultancies, honoraria,
stock ownership or options, expert testimony, royalties, or patents filed,
received, or pending), are the following: Professor Dr. M. Babjuk is a
company consultant for Astellas, receives honoraria from Ipsen Pharma
s.r.o., and received speaker honorarium from Janssen. Professor Dr. M.
Burger is a company consultant for Janssen, Pfizer, Springer, Thieme,
Cepheid, Merck Sharp Dome, and Medac GmbH; and receives speaker
honorarium from Pfizer, Springer, Thieme, Bayer, Medac GmbH, and
Cepheid. Professor Dr. P. Gontero is a company consultant for Cepheid
Italia; received honorarium from Ipsen and Arquer Diagnostics; and
participates in a trial by Astellas. Professor Dr. A.H. Mostafid participates
in trails from MSD, AstraZeneca PLC, and Cepheid UK Ltd; received
speaker honorarium from Prostrakan; and declares an intellectual
conflict of interest linked to Cepheid UK Ltd. Professor Dr. J. Palou is a
company consultant for Arguer Diagnostics and IBSA; receives company
honorarium from Combat BRS, Olympus, Sanofi Pasteur, and Cepheid;
and participates in trials by Presurgy, Cepheid Europe, Ipsen, Combat
BRS, Storz, and Archer. Dr. B.W.G. van Rhijn is a company consultant for
AstraZeneca. Professor Dr. M. Rouprêt is a company consultant for Lilly,

GSK, Ipsen, Astellas, Takeda, Sanofi Pasteur, and Medac; received
company speaker honorarium from Roche and Zambon; received grants
from GSK, Pfizer, and Roche; and participates in trials by Pfizer and
Roche. Professor Dr. S.F. Shariat Shahrokh Shariat owns or co-owns the
following patents: Shariat S, Slawin K. Methods to determine prognosis
after therapy for prostate cancer. US patent 60/266,976. May 31, 2001;
Shariat S, Lerner S, Slawin K. Methods to determine prognosis after
therapy for bladder cancer. US patent 675.003US1. June 1, 2001; Shariat
S, Slawin K, Kattan M, Scardino P. Pre- and post-treatment nomograms
for predicting recurrence in patients with clinically localised prostate
cancer that includes the bloodmarkers interlukin-6 soluble receptor and
transforming growth. 2002; Slawin K, Kattan M, Shariat S, Stephenson A,
Scardino P. Nomogram for predicting outcome of salvage radiotherapy
for suspected local recurrence of prostate cancer after radical prostatec-
tomy. 2003; Shariat S. Soluble fas: a promising novel urinary marker for
the detection of bladder transitional cell carcinoma (UTSD: 1666), US
patent in process; he is a company consultant for Janssen; receives
company speaker honoraria from Astellas, AstraZeneca, Bayer, BMS,
Cepheid, Ferring, Ipsen, Janssen, MSD, BRNS, Roche, Olympus, and Lilly;
receives honoraria from Astellas, Olympus, Wolff, Ipsen, Janssen, Roche,
and AstraZeneca Österreich GmbH; receives grants or research support
from Astellas and Sanofi; and participates in trials by Roche, MSD, and
BRNS. Professor Dr. R. Sylvester is a company consultant for Mediolanum
Farmaceutici and Medac, and received consultancy fees from Arquer
Diagnostics and Mediolanum Farmaceutici. Professor Dr. R. Zigeuner
received speaker honorarium from Ipsen. Dr. O. Capoun received speaker
honorarium from Astellas and Bayer. Dr. José-Luis Domingues Escrig
participates in trials by Presurgy S.I. Dr. B. Peyronnet is a company
consultant for Astellas, Boston Scientific, and Medtronic Spinal and
Neuro Divisions, and participates in trials by Ipsen and Allergan. Mr. D.
Cohen, Professor Dr. E.M. Compérat, Dr. T. Seisen, and Dr. V. Soukup have
nothing to declare.

Funding/Support and role of the sponsor: None.

References

[1] Ferlay J, Soerjomataram I, Ervik M, et al. GLOBOCAN 2012 v1.0:
estimated cancer incidence, mortality and prevalence worldwide
in 2012. Lyon, France: International Agency for Research on Can-
cer; 2013. World Health Organisation International Agency for
Research on Cancer; 2013.

[2] BurgerM, Catto JW, Dalbagni G, et al. Epidemiology and risk factors
of urothelial bladder cancer. Eur Urol 2013;63:234–41.

[3] Chavan S, Bray F, Lortet-Tieulent J, Goodman M, Jemal A. Interna-
tional variations in bladder cancer incidence and mortality. Eur
Urol 2014;66:59–73.

[4] van Osch FH, Jochems SH, van Schooten FJ, Bryan RT, Zeegers MP.
Quantified relations between exposure to tobacco smoking and
bladder cancer risk: a meta-analysis of 89 observational studies.
Int J Epidemiol 2016;45:857–70.

[5] Colt JS, Friesen MC, Stewart PA, et al. A case-control study of
occupational exposure to metalworking fluids and bladder cancer
risk among men. Occup Environ Med 2014;71:667–74.

[6] Egbers L, Grotenhuis AJ, Aben KK, Alfred Witjes J, Kiemeney LA,
Vermeulen SH. The prognostic value of family history among
patients with urinary bladder cancer. Int J Cancer
2015;136:1117–24.

[7] Al-Zalabani AH, Stewart KF, Wesselius A, Schols AM, Zeegers MP.
Modifiable risk factors for the prevention of bladder cancer: a sys-
tematic review of meta-analyses. Eur J Epidemiol 2016;31:811–51.

[8] Steinmaus C, Ferreccio C, Acevedo J, et al. Increased lung and
bladder cancer incidence in adults after in utero and early-life

E U RO P E AN U RO L OGY 76 ( 2 019 ) 6 3 9 – 6 57652

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0010
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0010
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0025
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0025
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0025
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0035
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0035
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0035
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0040
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0040


arsenic exposure. Cancer Epidemiol Biomarkers Prev
2014;23:1529–38.

[9] Tuccori M, Filion KB, Yin H, Yu OH, Platt RW, Azoulay L. Pioglita-
zone use and risk of bladder cancer: population based cohort
study. BMJ (Clin Res Ed) 2016;352:i1541.

[10] UICC International Union Against Cancer. In: Brierley JDGM, Wit-
tekind C, editors. TNM classification of malignant tumors. ed. 8.
New York, NY: Wiley-Blackwell and UICC; 2017. p. 263.

[11] van Rhijn BW, van der Kwast TH, Alkhateeb SS, et al. A new and
highly prognostic system to discern T1 bladder cancer substage.
Eur Urol 2012;61:378–84.

[12] Moch H, Humphrey P, Ulbright T, Reuter VE. WHO classification of
tumours of the urinary system andmale genital organs. ed. 4 Lyon,
France: International Agency for Research on Cancer; 2016.

[13] Colombo R, Hurle R, Moschini M, et al. Feasibility and clinical roles
of different substaging systems at first and second transurethral
resection in patients with T1 high-grade bladder cancer. Eur Urol
Focus 2018;4:87–93.

[14] Sauter G, Algaba F, Amin M, et al. Tumours of the urinary system:
non-invasive urothelial neoplasiasWHO classification of tumours
of the urinary system andmale genital organs. Lyon, France: IARCC
Press; 2004. p. 29–34.

[15] Epstein JI, Amin MB, Reuter VR, Mostofi FK. The World Health
Organization/International Society of Urological Pathology con-
sensus classification of urothelial (transitional cell) neoplasms of
the urinary bladder. Bladder Consensus Conference Committee.
Am J Surg Pathol 1998;22:1435–48.

[16] Soukup V, Capoun O, Cohen D, et al. Prognostic performance and
reproducibility of the 1973 and 2004/2016 World Health Organi-
zation grading classification systems in non-muscle-invasive blad-
der cancer: a European Association of Urology Non-muscle
Invasive Bladder Cancer guidelines Panel systematic review. Eur
Urol 2017;72:801–13.

[17] Sylvester RJ, van der Meijden A, Witjes JA, et al. High-grade Ta
urothelial carcinoma and carcinoma in situ of the bladder. Urology
2005;66:90–107.

[18] MayM, Brookman-Amissah S, Roigas J, et al. Prognostic accuracy of
individual uropathologists in noninvasive urinary bladder carci-
noma: a multicentre study comparing the 1973 and 2004 World
Health Organisation classifications. Eur Urol 2010;57:850–8.

[19] Mangrud OM, Waalen R, Gudlaugsson E, et al. Reproducibility and
prognostic value of WHO1973 and WHO2004 grading systems in
TaT1 urothelial carcinomaof the urinary bladder. PLoS One 2014;9:
e83192.

[20] Martin-Doyle W, Leow JJ, Orsola A, Chang SL, Bellmunt J. Improv-
ing selection criteria for early cystectomy in high-grade t1 bladder
cancer: a meta-analysis of 15,215 patients. J Clin Oncol
2015;33:643–50.

[21] 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 2018;123:11–21.

[22] Seisen T, Comperat E, Leon P, Roupret M. Impact of histological
variants on the outcomes of nonmuscle invasive bladder cancer
after transurethral resection. Curr Opin Urol 2014;24:524–31.

[23] Willis DL, Fernandez MI, Dickstein RJ, et al. Clinical outcomes of
cT1 micropapillary bladder cancer. J Urol 2015;193:1129–34.

[24] Dyrskjot L, Reinert T, Algaba F, et al. Prognostic impact of a 12-gene
progression score in non-muscle-invasive bladder cancer: a pro-
spective multicentre validation study. Eur Urol 2017;72:461–9.

[25] Ramirez D, Gupta A, Canter D, et al. Microscopic haematuria at
time of diagnosis is associatedwith lower disease stage in patients
with newly diagnosed bladder cancer. BJU Int 2016;117:783–6.

[26] Trinh TW, Glazer DI, Sadow CA, Sahni VA, Geller NL, Silverman SG.
Bladder cancer diagnosis with CT urography: test characteristics

and reasons for false-positive and false-negative results. Abdom
Radiol (NY) 2018;43:663–71.

[27] Palou J, Rodriguez-Rubio F, Huguet J, et al. Multivariate analysis of
clinical parameters of synchronous primary superficial bladder
cancer and upper urinary tract tumor. J Urol 2005;174:859–61,
discussion 861.

[28] Millan-Rodriguez F, Chechile-Toniolo G, Salvador-Bayarri J,
Huguet-Perez J, Vicente-Rodriguez J. Upper urinary tract tumors
after primary superficial bladder tumors: prognostic factors and
risk groups. J Urol 2000;164:1183–7.

[29] Hilton S, Jones LP. Recent advances in imaging cancer of the kidney
and urinary tract. Surg Oncol Clin North Am 2014;23:863–910.

[30] Yafi FA, Brimo F, Steinberg J, Aprikian AG, Tanguay S, Kassouf W.
Prospective analysis of sensitivity and specificity of urinary cytol-
ogy and other urinary biomarkers for bladder cancer. Urol Oncol
2015;33:66, e25–31.

[31] Tetu B. Diagnosis of urothelial carcinoma from urine. Mod Pathol
2009;22(Suppl 2), S53–9.

[32] RaitanenMP, Aine R, Rintala E, et al. Differences between local and
review urinary cytology in diagnosis of bladder cancer. An inter-
observer multicenter analysis. Eur Urol 2002;41:284–9.

[33] Rosenthal D, Wojcik E, Kurtycz D, editors. The Paris system for
reporting urinary cytology. Switzerland: Springer International
Publishing; 2016.

[34] Soria F, DrollerMJ, Lotan Y, et al. An up-to-date catalog of available
urinary biomarkers for the surveillance of non-muscle invasive
bladder cancer. World J Urol 2018;36:1981–95.

[35] van der AaMN, Steyerberg EW, Bangma C, van Rhijn BW, Zwarthoff
EC, van der Kwast TH. Cystoscopy revisited as the gold standard for
detecting bladder cancer recurrence: diagnostic review bias in the
randomized, prospective CEFUB trial. J Urol 2010;183:76–80.

[36] Krajewski W, Koscielska-Kasprzak K, Rymaszewska J, Zdrojowy R.
How different cystoscopy methods influence patient sexual satis-
faction, anxiety, and depression levels: a randomized prospective
trial. Qual Life Res 2017;26:625–34.

[37] BrausiM, Collette L, Kurth K, et al. Variability in the recurrence rate
at first follow-up cystoscopy after TUR in stage Ta T1 transitional
cell carcinoma of the bladder: a combined analysis of seven EORTC
studies. Eur Urol 2002;41:523–31.

[38] Mariappan P, Zachou A, Grigor KM. Detrusor muscle in the first,
apparently complete transurethral resection of bladder tumour
specimen is a surrogatemarker of resection quality, predicts risk of
early recurrence, and is dependent on operator experience. Eur
Urol 2010;57:843–9.

[39] VenkatramaniV, PandaA,ManojkumarR,KekreNS.Monopolarversus
bipolar transurethral resection of bladder tumors: a single center,
parallel arm, randomized, controlled trial. J Urol 2014;191:1703–7.

[40] Sugihara T, Yasunaga H, Horiguchi H, et al. Comparison of periop-
erative outcomes including severe bladder injury between mono-
polar and bipolar transurethral resection of bladder tumors: a
population based comparison. J Urol 2014;192:1355–9.

[41] Planelles Gomez J, Olmos Sanchez L, Cardosa Benet JJ, Martinez
Lopez E. Vidal Moreno JF. Holmium YAG photocoagulation: safe
and economical alternative to transurethral resection in small
nonmuscle-invasive bladder tumors. J Endourol 2017;31:674–8.

[42] van der Meijden A, OosterlinckW, Brausi M, Kurth KH, Sylvester R,
de Balincourt C. Significance of bladder biopsies in Ta,T1 bladder
tumors: a report from the EORTC genito-urinary tract Cancer
cooperative group. EORTC-GU group superficial bladder commit-
tee. Eur Urol 1999;35:267–71.

[43] Hara T, Takahashi M, GondoT, et al. Risk of concomitant carcinoma
in situ determining biopsy candidates among primary non-mus-
cle-invasive bladder cancer patients: retrospective analysis of
173 Japanese cases. Int J Urol 2009;16:293–8.

E U RO P E AN U RO LOGY 76 ( 2 019 ) 6 3 9 – 6 57 653

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0040
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0040
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0115
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0115
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0120
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0120
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0120
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0135
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0135
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0135
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0135
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0140
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0140
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0140
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0140
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0145
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0145
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0150
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0150
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0150
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0150
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0155
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0155
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0160
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0160
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0160
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0165
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0165
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0165
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0170
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0170
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0170
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0175
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0175
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0175
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0175
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0180
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0180
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0180
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0180
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0185
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0185
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0185
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0185
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0190
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0190
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0190
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0190
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0190
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0195
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0195
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0195
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0200
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0200
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0200
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0200
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0205
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0205
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0205
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0205
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0210
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0210
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0210
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0210
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0210
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0215
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0215
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0215
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0215


[44] Palou J, Sylvester RJ, Faba OR, et al. Female gender and carcinoma
in situ in the prostatic urethra are prognostic factors for recur-
rence, progression, and disease-specific mortality in T1G3 bladder
cancer patients treated with bacillus Calmette-Guerin. Eur Urol
2012;62:118–25.

[45] MunganMU, Canda AE, Tuzel E, Yorukoglu K, Kirkali Z. Risk factors
for mucosal prostatic urethral involvement in superficial transi-
tional cell carcinoma of the bladder. Eur Urol 2005;48:760–3.

[46] Mowatt G, N’Dow J, Vale L, et al. Photodynamic diagnosis of
bladder cancer compared with white light cystoscopy: systematic
review and meta-analysis. Int J Technol Assess Health Care
2011;27:3–10.

[47] Neuzillet Y, Methorst C, Schneider M, et al. Assessment of diag-
nostic gain with hexaminolevulinate (HAL) in the setting of newly
diagnosed non-muscle-invasive bladder cancer with positive
results on urine cytology. Urol Oncol 2014;32:1135–40.

[48] Chou R, Selph S, Buckley DI, et al. Comparative effectiveness of
fluorescent versus white light cystoscopy for initial diagnosis or
surveillance of bladder cancer on clinical outcomes: systematic
review and meta-analysis. J Urol 2017;197:548–58.

[49] Drejer D, Beji S, Munk Nielsen A, Hoyer S, Wrist Lam G, Jensen JB.
Clinical relevance of narrow-band imaging in flexible cystoscopy:
the DaBlaCa-7 study. Scand J Urol 2017;51:120–3.

[50] Kim SB, Yoon SG, Tae J, et al. Detection and recurrence rate of
transurethral resection of bladder tumors by narrow-band imag-
ing: prospective, randomized comparisonwith white light cystos-
copy. Investig Clin Urol 2018;59:98–105.

[51] Naito S, Algaba F, BabjukM, et al. The Clinical ResearchOffice of the
Endourological Society (CROES) multicentre randomised trial of
narrow band imaging-assisted transurethral resection of bladder
tumour (TURBT) versus conventional white light imaging-assisted
TURBT in primary non-muscle-invasive bladder cancer patients:
trial protocol and 1-year results. Eur Urol 2016;70:506–15.

[52] Cumberbatch MGK, Foerster B, Catto JWF, et al. Repeat trans-
urethral resection in non-muscle-invasive bladder cancer: a sys-
tematic review. Eur Urol 2018;73:925–33.

[53] Naselli A, Hurle R, Paparella S, et al. Role of restaging transurethral
resection for T1 non-muscle invasive bladder cancer: a systematic
review and meta-analysis. Eur Urol Focus 2018;4:558–67.

[54] Divrik RT, Yildirim U, Zorlu F, Ozen H. The effect of repeat trans-
urethral resection on recurrence and progression rates in patients
with T1 tumors of the bladder who received intravesical mitomy-
cin: a prospective, randomized clinical trial. J Urol 2006;175:1641–
4.

[55] Sfakianos JP, Kim PH, Hakimi AA, Herr HW. The effect of restaging
transurethral resection on recurrence and progression rates in
patients with nonmuscle invasive bladder cancer treated with
intravesical bacillus Calmette-Guerin. J Urol 2014;191:341–5.

[56] Dalbagni G, Vora K, Kaag M, et al. Clinical outcome in a contem-
porary series of restaged patients with clinical T1 bladder cancer.
Eur Urol 2009;56:903–10.

[57] Palou J, Pisano F, Sylvester R, et al. Recurrence, progression and
cancer-specific mortality according to stage at re-TUR in T1G3
bladder cancer patients treated with BCG: not as bad as previously
thought. World J Urol 2018;36:1621–7.

[58] Gontero P, Sylvester R, Pisano F, et al. The impact of re-trans-
urethral resection on clinical outcomes in a large multicentre
cohort of patients with T1 high-grade/Grade 3 bladder cancer
treated with bacille Calmette-Guerin. BJU Int 2016;118:44–52.

[59] Baltaci S, Bozlu M, Yildirim A, et al. Significance of the interval
between first and second transurethral resection on recurrence
and progression rates in patients with high-risk non-muscle-
invasive bladder cancer treated with maintenance intravesical
Bacillus calmette-Guerin. BJU Int 2015;116:721–6.

[60] Paner GP, Montironi R, Amin MB. Challenges in pathologic staging
of bladder cancer: proposals for fresh approaches of assessing
pathologic stage in light of recent studies and observations per-
taining to bladder histoanatomic variances. Adv Anat Pathol
2017;24:113–27.

[61] Grignon D, Brimo F, Comperat E, et al. Carcinoma of the bladder,
histopathology reporting guide. ed. 1 Sydney, Australia: Interna-
tional Collaboration on Cancer Reporting; 2018.

[62] Sylvester RJ, van der Meijden AP, Oosterlinck W, et al. Predicting
recurrence and progression in individual patients with stage Ta T1
bladder cancer using EORTC risk tables: a combined analysis of
2596 patients from seven EORTC trials. Eur Urol 2006;49, 466–5;
discussion 475–7.

[63] Lammers RJ, Hendriks JC, Rodriguez Faba OR, Witjes WP, Palou J,
Witjes JA. Prediction model for recurrence probabilities after
intravesical chemotherapy in patients with intermediate-risk
non-muscle-invasive bladder cancer, including external valida-
tion. World J Urol 2016;34:173–80.

[64] Fernandez-Gomez J, Madero R, Solsona E, et al. Predicting non-
muscle invasive bladder cancer recurrence and progression in
patients treatedwith bacillus Calmette-Guerin: the CUETO scoring
model. J Urol 2009;182:2195–203.

[65] Cambier S, Sylvester RJ, 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 main-
tenance bacillus Calmette-Guerin. Eur Urol 2016;69:60–9.

[66] Gontero P, Sylvester R, Pisano F, et al. Prognostic factors and risk
groups in T1G3 non-muscle-invasive bladder cancer patients ini-
tially treated with bacillus Calmette-Guerin: results of a retrospec-
tive multicenter study of 2451 patients. Eur Urol 2015;67:74–82.

[67] Voskuilen CS, Seiler R, Rink M, et al. Urothelial carcinoma in
bladder diverticula: a multicenter analysis of characteristics and
clinical outcomes. Eur Urol Focus. In press. https://doi.org/10.1016/
j.euf.2018.12.002.

[68] Palou J, Rodriguez-Rubio F, Millan F, et al. Recurrence at three
months and high-grade recurrence as prognostic factor of pro-
gression in multivariate analysis of T1G2 bladder tumors. Urology
2009;73:1313–7.

[69] LammDL. Carcinoma in situ. Urol Clin North Am 1992;19:499–508.
[70] Griffiths TR, Charlton M, Neal DE, Powell PH. Treatment of carci-

noma in situ with intravesical bacillus Calmette-Guerin without
maintenance. J Urol 2002;167:2408–12.

[71] Takenaka A, Yamada Y, Miyake H, Hara I, Fujisawa M. Clinical
outcomes of bacillus Calmette-Guerin instillation therapy for
carcinoma in situ of urinary bladder. Int J Urol 2008;15:309–13.

[72] Solsona E, Iborra I, Dumont R, Rubio-Briones J, Casanova J, Almenar
S. The 3-month clinical response to intravesical therapy as a
predictive factor for progression in patients with high risk super-
ficial bladder cancer. J Urol 2000;164:685–9.

[73] van Gils-Gielen RJ, Witjes WP, Caris CT, Debruyne FM, Witjes JA,
Oosterhof GO. Risk factors in carcinoma in situ of the urinary
bladder. Dutch South East Cooperative Urological Group. Urology
1995;45:581–6.

[74] Lammers RJ, Witjes WP, Hendricksen K, Caris CT, Janzing-Pastors
MH, Witjes JA. Smoking status is a risk factor for recurrence after
transurethral resection of non-muscle-invasive bladder cancer.
Eur Urol 2011;60:713–20.

[75] Crivelli JJ, Xylinas E, Kluth LA, RiekenM, RinkM, Shariat SF. Effect of
smoking on outcomes of urothelial carcinoma: a systematic re-
view of the literature. Eur Urol 2014;65:742–54.

[76] Grotenhuis AJ, Ebben CW, Aben KK, et al. The effect of smoking and
timing of smoking cessation on clinical outcome in non-muscle-
invasive bladder cancer. Urol Oncol 2015;33:65, e9–17.

E U RO P E AN U RO L OGY 76 ( 2 019 ) 6 3 9 – 6 57654

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0220
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0220
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0220
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0220
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0220
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0225
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0225
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0225
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0230
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0230
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0230
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0230
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0235
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0235
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0235
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0235
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0240
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0240
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0240
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0240
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0245
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0245
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0245
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0250
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0250
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0250
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0250
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0255
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0260
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0260
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0260
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0265
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0265
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0265
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0270
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0270
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0270
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0270
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0270
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0275
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0275
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0275
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0275
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0280
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0280
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0280
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0285
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0285
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0285
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0285
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0290
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0290
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0290
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0290
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0295
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0295
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0295
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0295
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0295
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0300
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0300
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0300
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0300
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0300
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0305
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0305
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0305
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0310
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0310
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0310
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0310
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0310
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0315
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0315
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0315
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0315
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0315
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0320
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0320
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0320
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0320
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0325
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0325
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0325
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0325
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0325
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0330
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0330
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0330
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0330
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0335
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0335
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0335
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0335
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0340
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0345
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0345
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0345
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0350
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0350
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0350
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0355
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0355
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0355
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0355
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0360
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0360
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0360
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0360
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0365
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0365
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0365
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0365
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0370
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0370
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0370
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0375
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0375
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0375


[77] Brocks CP, Buttner H, Bohle A. Inhibition of tumor implantation by
intravesical gemcitabine in a murine model of superficial bladder
cancer. J Urol 2005;174:1115–8.

[78] Sylvester RJ, Oosterlinck W, Holmang S, et al. Systematic review
and individual patient data meta-analysis of randomized trials
comparing a single immediate instillation of chemotherapy after
transurethral resection with transurethral resection alone in
patients with stage pTa-pT1 urothelial carcinoma of the bladder:
which patients benefit from the instillation? Eur Urol
2016;69:231–44.

[79] Messing EM, Tangen CM, Lerner SP, et al. Effect of intravesical
instillation of gemcitabine vs saline immediately following resec-
tion of suspected low-grade non-muscle-invasive bladder cancer
on tumor recurrence: SWOG S0337 randomized clinical trial.
JAMA 2018;319:1880–8.

[80] Bohle A, Jurczok A, Ardelt P, et al. Inhibition of bladder carcinoma
cell adhesion by oligopeptide combinations in vitro and in vivo. J
Urol 2002;167:357–63.

[81] Tolley DA, Parmar MK, Grigor KM, et al. The effect of intravesical
mitomycin C on recurrence of newly diagnosed superficial bladder
cancer: a further report with 7 years of follow up. J Urol
1996;155:1233–8.

[82] Huncharek M, McGarry R, Kupelnick B. Impact of intravesical
chemotherapy on recurrence rate of recurrent superficial transi-
tional cell carcinoma of the bladder: results of a meta-analysis.
Anticancer Res 2001;21:765–9.

[83] Bosschieter J, Nieuwenhuijzen JA, van Ginkel T, et al. Value of an
immediate intravesical instillation ofmitomycin C in patients with
non-muscle-invasive bladder cancer: a prospective multicentre
randomised study in 2243 patients. Eur Urol 2018;73:226–32.

[84] Sylvester RJ, Oosterlinck W, Witjes JA. The schedule and duration
of intravesical chemotherapy in patients with non-muscle-inva-
sive bladder cancer: a systematic reviewof the published results of
randomized clinical trials. Eur Urol 2008;53:709–19.

[85] Bosschieter J, Nieuwenhuijzen JA, Vis AN, et al. An immediate,
single intravesical instillation of mitomycin C is of benefit in
patients with non-muscle-invasive bladder cancer irrespective
of prognostic risk groups. Urol Oncol 2018;36:400, e7–14.

[86] Au JL, Badalament RA, Wientjes MG, et al. Methods to improve
efficacy of intravesicalmitomycin C: results of a randomized phase
III trial. J Natl Cancer Inst 2001;93:597–604.

[87] Giesbers AA, Van Helsdingen PJ, Kramer AE. Recurrence of super-
ficial bladder carcinoma after intravesical instillation of mitomy-
cin-C. Comparison of exposure times. Br K Urol 1989;63:176–9.

[88] Kuroda M, Niijima T, Kotake T, Akaza H, Hinotsu S. Effect of
prophylactic treatment with intravesical epirubicin on recurrence
of superficial bladder cancer—the 6th trial of the Japanese Uro-
logical Cancer research Group (JUCRG): a randomized trial of
intravesical epirubicin at dose of 20mg/40ml, 30mg/40ml,
40mg/40ml. Eur Urol 2004;45:600–5.

[89] Arends TJ, van der Heijden AG, Witjes JA. Combined chemohy-
perthermia: 10-year single center experience in 160 patients with
nonmuscle invasive bladder cancer. J Urol 2014;192:708–13.

[90] Arends TJ, Nativ O, Maffezzini M, et al. Results of a randomised
controlled trial comparing intravesical chemohyperthermia with
mitomycin C versus bacillus Calmette-Guerin for adjuvant treat-
ment of patients with intermediate- and high-risk non-muscle-
invasive bladder cancer. Eur Urol 2016;69:1046–52.

[91] Di Stasi SM, Giannantoni A, Giurioli A, et al. Sequential BCG and
electromotive mitomycin versus BCG alone for high-risk superfi-
cial bladder cancer: a randomised controlled trial. Lancet Oncol
2006;7:43–51.

[92] Shelley MD, Kynaston H, Court J, et al. A systematic review of
intravesical bacillus Calmette-Guerin plus transurethral resection

vs transurethral resection alone in Ta and T1 bladder cancer. BJU
Int 2001;88:209–16.

[93] Han RF, Pan JG. Can intravesical bacillus Calmette-Guerin reduce
recurrence in patients with superficial bladder cancer? A meta-
analysis of randomized trials. Urology 2006;67:1216–23.

[94] Shelley MD, Wilt TJ, Court J, Coles B, Kynaston H, Mason MD.
Intravesical bacillus Calmette-Guerin is superior tomitomycin C in
reducing tumour recurrence in high-risk superficial bladder can-
cer: ameta-analysis of randomized trials. BJU Int 2004;93:485–90.

[95] Bohle A, Jocham D, Bock PR. Intravesical bacillus Calmette-Guerin
versus mitomycin C for superficial bladder cancer: a formal meta-
analysis of comparative studies on recurrence and toxicity. J Urol
2003;169:90–5.

[96] Duchek M, Johansson R, Jahnson S, et al. Bacillus Calmette-Guerin
is superior to a combination of epirubicin and interferon-alpha2b
in the intravesical treatment of patients with stage T1 urinary
bladder cancer. A prospective, randomized, Nordic study. Eur Urol
2010;57:25–31.

[97] Jarvinen R, Kaasinen E, Sankila A, Rintala E. Long-term efficacy of
maintenance bacillus Calmette-Guerin versus maintenance mito-
mycin C instillation therapy in frequently recurrent TaT1 tumours
without carcinoma in situ: a subgroup analysis of the prospective,
randomised FinnBladder I studywith a 20-year follow-up. Eur Urol
2009;56:260–5.

[98] Sylvester RJ, BrausiMA, KirkelsWJ, et al. Long-termefficacy results
of EORTC genito-urinary group randomized phase 3 study
30911 comparing intravesical instillations of epirubicin, bacillus
Calmette-Guerin, and bacillus Calmette-Guerin plus isoniazid in
patients with intermediate- and high-risk stage Ta T1 urothelial
carcinoma of the bladder. Eur Urol 2010;57:766–73.

[99] Malmstrom 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-Guerin for non-muscle-invasive bladder cancer. Eur Urol
2009;56:247–56.

[100] Bohle A, Bock PR. Intravesical bacille Calmette-Guerin versus
mitomycin C in superficial bladder cancer: formal meta-analysis
of comparative studies on tumor progression. Urology
2004;63:682–6, discussion 686–7.

[101] Sylvester RJ, van der Meijden AP, Lamm DL. Intravesical bacillus
Calmette-Guerin reduces the risk of progression in patients with
superficial bladder cancer: a meta-analysis of the published
results of randomized clinical trials. J Urol 2002;168:1964–70.

[102] Boehm BE, Cornell JE, Wang H, Mukherjee N, Oppenheimer JS,
Svatek RS. Efficacy of bacillus Calmette-Guerin strains for treat-
ment of nonmuscle invasive bladder cancer: a systematic review
and network meta-analysis. J Urol 2017;198:503–10.

[103] Unda-Urzaiz M, Cozar-Olmos JM,Minana-Lopez B, et al. Safety and
efficacy of various strains of bacille Calmette-Guerin in the treat-
ment of bladder tumours in standard clinical practice. Acta Urol
Esp 2018;42:238–48.

[104] Steinberg RL, Brooks NA, Thomas LJ, Mott SL, O’Donnell MA.
Bacillus Calmette-Guerin strain may not effect recurrence-free
survival when used intravesically with interferon-alpha2b for
non-muscle-invasive bladder cancer. Urol Oncol 2017;35:201–7.

[105] van derMeijden AP, Sylvester RJ, OosterlinckW, HoeltlW, Bono AV.
Maintenance bacillus Calmette-Guerin for Ta T1 bladder tumors is
not associated with increased toxicity: results from a European
Organisation for Research and Treatment of Cancer Genito-Uri-
nary Group Phase III trial. Eur Urol 2003;44:429–34.

[106] Brausi M, Oddens J, Sylvester R, et al. Side effects of bacillus
Calmette-Guerin (BCG) in the treatment of intermediate- and
high-risk Ta, T1 papillary carcinoma of the bladder: results of
the EORTCgenito-urinarycancers group randomisedphase 3 study

E U RO P E AN U RO LOGY 76 ( 2 019 ) 6 3 9 – 6 57 655

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0380
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0380
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0380
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0385
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0390
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0390
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0390
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0390
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0390
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0395
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0395
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0395
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0400
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0400
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0400
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0400
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0405
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0405
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0405
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0405
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0410
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0410
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0410
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0410
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0415
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0415
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0415
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0415
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0420
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0420
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0420
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0420
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0425
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0425
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0425
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0430
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0430
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0430
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0435
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0440
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0440
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0440
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0445
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0445
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0445
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0445
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0445
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0450
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0450
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0450
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0450
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0455
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0455
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0455
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0455
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0460
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0460
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0460
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0465
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0465
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0465
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0465
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0470
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0470
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0470
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0470
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0475
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0475
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0475
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0475
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0475
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0480
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0485
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0490
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0490
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0490
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0490
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0490
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0495
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0495
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0495
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0495
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0500
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0500
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0500
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0500
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0505
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0505
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0505
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0505
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0510
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0510
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0510
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0510
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0515
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0515
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0515
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0515
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0520
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0520
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0520
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0520
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0520
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525


comparing one-third dosewith full dose and 1 year with 3 years of
maintenance BCG. Eur Urol 2014;65:69–76.

[107] Herr HW. Intravesical bacillus Calmette-Guerin outcomes in
patients with bladder cancer and asymptomatic bacteriuria. J Urol
2012;187:435–7.

[108] Lamm DL, van der Meijden PM, Morales A, et al. Incidence and
treatment of complications of bacillus Calmette-Guerin intravesical
therapy in superficial bladder cancer. J Urol 1992;147:596–600.

[109] Witjes JA, Palou J, SolowayM, et al. Clinical practice recommenda-
tions for the prevention and management of intravesical therapy-
associated adverse events. Eur Urol Suppl 2008;7:667–74.

[110] Morales A, Eidinger D, Bruce AW. Intracavitary bacillus Calmette-
Guerin in the treatment of superficial bladder tumors. J Urol
1976;116:180–3.

[111] Lamm DL, Blumenstein BA, Crissman JD, et al. Maintenance bacil-
lus Calmette-Guerin immunotherapy for recurrent TA, T1 and
carcinoma in situ transitional cell carcinoma of the bladder: a
randomized Southwest Oncology Group Study. J Urol
2000;163:1124–9.

[112] Oddens J, Brausi M, Sylvester R, et al. Final results of an EORTC-GU
cancers group randomized study of maintenance bacillus Calm-
ette-Guerin 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.

[113] Martinez-Pineiro L, Portillo JA, Fernandez JM, et al. Maintenance
therapywith 3-monthly bacillus Calmette-Guerin for 3 years is not
superior to standard induction therapy in high-risk non-muscle-
invasive urothelial bladder carcinoma: final results of randomised
CUETO study 98013. Eur Urol 2015;68:256–62.

[114] Martinez-Pineiro JA, Flores N, Isorna S, et al. Long-term follow-up
of a randomized prospective trial comparing a standard 81 mg
dose of intravesical bacille Calmette-Guerinwith a reduced dose of
27 mg in superficial bladder cancer. BJU Int 2002;89:671–80.

[115] Martinez-Pineiro JA, Martinez-Pineiro L, Solsona E, et al. Has a 3-
fold decreased dose of bacillus Calmette-Guerin the same efficacy
against recurrences and progression of T1G3 and Tis bladder
tumors than the standard dose? Results of a prospective random-
ized trial. J Urol 2005;174:1242–7.

[116] 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 (13.5mg) versusmitomycin C. Eur Urol 2007;52:1398–406.

[117] Solsona E, Madero R, Chantada V, et al. Sequential combination of
mitomycin C plus bacillus Calmette-Guerin (BCG) is more effective
but more toxic than BCG alone in patients with non-muscle-
invasive bladder cancer in intermediate- and high-risk patients:
final outcome of CUETO 93009, a randomized prospective trial. Eur
Urol 2015;67:508–16.

[118] Shepherd AR, Shepherd E, Brook NR. Intravesical Bacillus Calm-
ette-Guerin with interferon-alpha versus intravesical Bacillus
calmette-Guerin for treating non-muscle-invasive bladder cancer.
Cochrane Database Syst Rev 2017;3:CD012112.

[119] Marttila T, Jarvinen R, Liukkonen T, et al. Intravesical bacillus
Calmette-Guerin versus combination of epirubicin and interfer-
on-alpha2a in reducing recurrence of non-muscle-invasive blad-
der carcinoma: FinnBladder-6 study. Eur Urol 2016;70:341–7.

[120] Sylvester RJ, van der Meijden AP, Witjes JA, Kurth K. Bacillus
Calmette-Guerin versus chemotherapy for the intravesical treat-
ment of patients with carcinoma in situ of the bladder: a meta-
analysis of the published results of randomized clinical trials. J
Urol 2005;174:86–91, discussion 92.

[121] Kaasinen E, Wijkstrom H, Rintala E, Mestad O, Jahnson S, Mal-
mstrom PU. Seventeen-year follow-up of the prospective random-

ized Nordic CIS study: BCG monotherapy versus alternating
therapy with mitomycin C and BCG in patients with carcinoma
in situ of the urinary bladder. Scand J Urol 2016;50:360–8.

[122] Solsona E, Iborra I, Ricos JV, Monros JL, Dumont R, Almenar S.
Extravesical involvement in patients with bladder carcinoma in
situ: biological and therapy implications. J Urol 1996;155:895–9,
discussion 899–900.

[123] Palou J, Baniel J, Klotz L, et al. Urothelial carcinoma of the prostate.
Urology 2007;69:50–61.

[124] Palou Redorta J, Schatteman P, Huguet Perez J, et al. Intravesical
instillations with bacillus Calmette-Guerin for the treatment of
carcinoma in situ involving prostatic ducts. Eur Urol 2006;49:834–
8, discussion 888.

[125] Kamat AM, Sylvester RJ, Bohle A, et al. Definitions, end points, and
clinical trial designs for non-muscle-invasive bladder cancer:
recommendations from the International Bladder Cancer group.
J Clin Oncol 2016;34:1935–44.

[126] Morales A, Herr H, Steinberg G, et al. Efficacy and safety ofMCNA in
patients with nonmuscle invasive bladder cancer at high risk for
recurrence and progression after failed treatment with bacillus
Calmette-Guerin. J Urol 2015;193:1135–43.

[127] Kamat AM, Gee JR, Dinney CP, et al. The case for early cystectomy in
the treatment of nonmuscle invasive micropapillary bladder car-
cinoma. J Urol 2006;175:881–5.

[128] Shore ND, Boorjian SA, Canter DJ, et al. Intravesical rAd-IFNalpha/
Syn3 for patients with high-grade, bacillus Calmette-Guerin-re-
fractory or relapsed non-muscle-invasive bladder cancer: a phase
II randomized study. J Clin Oncol 2017;35:3410–6.

[129] Herr HW, Dalbagni G. Defining bacillus Calmette-Guerin refractory
superficial bladder tumors. J Urol 2003;169:1706–8.

[130] Lerner SP, Tangen CM, Sucharew H, Wood D, Crawford ED. Failure
to achieve a complete response to induction BCG therapy is
associated with increased risk of disease worsening and death
inpatientswith high risk non-muscle invasive bladder cancer. Urol
Oncol 2009;27:155–9.

[131] Fritsche HM, Burger M, Svatek RS, et al. Characteristics and out-
comes of patients with clinical T1 grade 3 urothelial carcinoma
treated with radical cystectomy: results from an international
cohort. Eur Urol 2010;57:300–9.

[132] Turker P, Bostrom PJ, Wroclawski ML, et al. Upstaging of urothelial
cancer at the time of radical cystectomy: factors associated with
upstaging and its effect on outcome. BJU Int 2012;110:804–11.

[133] May M, Bastian PJ, Brookman-May S, et al. Pathological upstaging
detected in radical cystectomy procedures is associated with a
significantly worse tumour-specific survival rate for patients with
clinical T1 urothelial carcinomaof the urinary bladder. Scand J Urol
Nephrol 2011;45:251–7.

[134] Svatek RS, Shariat SF, Novara G, et al. Discrepancy between clinical
and pathological stage: external validation of the impact on prog-
nosis in an international radical cystectomy cohort. BJU Int
2011;107:898–904.

[135] Shariat SF, Palapattu GS, Karakiewicz PI, et al. Discrepancy be-
tween clinical and pathologic stage: impact on prognosis after
radical cystectomy. Eur Urol 2007;51:137–49, discussion 149–51.

[136] Moschini M, Sharma V, Dell’oglio P, et al. Comparing long-term
outcomes of primary and progressive carcinoma invading bladder
muscle after radical cystectomy. BJU Int 2016;117:604–10.

[137] Schrier BP, Hollander MP, van Rhijn BW, Kiemeney LA, Witjes JA.
Prognosis of muscle-invasive bladder cancer: difference between
primary and progressive tumours and implications for therapy.
Eur Urol 2004;45:292–6.

[138] Holmang S, Andius P, Hedelin H, Wester K, Busch C, Johansson SL.
Stage progression in Ta papillary urothelial tumors: relationship to
grade, immunohistochemical expression of tumor markers, mi-

E U RO P E AN U RO L OGY 76 ( 2 019 ) 6 3 9 – 6 57656

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0525
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0530
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0530
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0530
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0535
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0535
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0535
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0540
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0540
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0540
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0545
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0545
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0545
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0550
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0550
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0550
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0550
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0550
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0555
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0555
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0555
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0555
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0555
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0560
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0560
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0560
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0560
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0560
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0565
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0565
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0565
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0565
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0570
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0570
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0570
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0570
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0570
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0575
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0575
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0575
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0575
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0575
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0580
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0585
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0585
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0585
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0585
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0590
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0590
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0590
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0590
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0595
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0595
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0595
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0595
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0595
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0600
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0600
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0600
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0600
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0600
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0605
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0605
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0605
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0605
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0610
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0610
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0615
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0615
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0615
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0615
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0620
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0620
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0620
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0620
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0625
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0625
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0625
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0625
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0630
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0630
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0630
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0635
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0635
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0635
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0635
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0640
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0640
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0645
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0645
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0645
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0645
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0645
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0650
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0650
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0650
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0650
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0655
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0655
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0655
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0660
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0660
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0660
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0660
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0660
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0665
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0665
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0665
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0665
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0670
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0670
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0670
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0675
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0675
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0675
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0680
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0680
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0680
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0680
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0685
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0685
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0685


totic frequency and DNA ploidy. J Urol 2001;165:1124–8, discus-
sion 1128–30.

[139] Gofrit ON, Pode D, Lazar A, Katz R, Shapiro A. Watchful waiting
policy in recurrent Ta G1 bladder tumors. Eur Urol 2006;49:303–6,
discussion 306–7.

[140] Hernandez V, Llorente C, de la Pena E, Perez-Fernandez E, Guijarro
A, Sola I. Long-term oncological outcomes of an active surveillance
program in recurrent low grade Ta bladder cancer. Urol Oncol
2016;34:165, e19–23.

[141] Hurle R, Pasini L, Lazzeri M, et al. Active surveillance for low-risk
non-muscle-invasive bladder cancer: mid-term results from the
Bladder cancer Italian Active Surveillance (BIAS) project. BJU Int
2016;118:935–9.

[142] Mariappan P, Smith G. A surveillance schedule for G1Ta bladder
cancer allowing efficient use of check cystoscopy and safe

discharge at 5 years based on a 25-year prospective database. J
Urol 2005;173:1108–11.

[143] Soukup V, Babjuk M, Bellmunt J, et al. Follow-up after surgical
treatment of bladder cancer: a critical analysis of the literature.
Eur Urol 2012;62:290–302.

[144] Holmang S, Strock V. Should follow-up cystoscopy in bacillus
Calmette-Guerin-treated patients continue after five tumour-free
years? Eur Urol 2012;61:503–7.

[145] Niwa N,Matsumoto K, HayakawaN, et al. Comparison of outcomes
between ultrasonography and cystoscopy in the surveillance of
patients with initially diagnosed TaG1-2 bladder cancers: a
matched-pair analysis. Urol Oncol 2015;33:386, e15–21.

[146] van den Bosch S, AlfredWitjes J. Long-term cancer-specific survival in
patients with high-risk, non-muscle-invasive bladder cancer and
tumour progression: a systematic review. Eur Urol 2011;60:493–500.

E U RO P E AN U RO LOGY 76 ( 2 019 ) 6 3 9 – 6 57 657

http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0685
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0685
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0690
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0690
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0690
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0695
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0695
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0695
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0695
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0700
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0700
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0700
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0700
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0705
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0705
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0705
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0705
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0710
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0710
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0710
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0715
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0715
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0715
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0720
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0720
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0720
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0720
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0725
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0725
http://refhub.elsevier.com/S0302-2838(19)30660-8/sbref0725

	European Association of Urology Guidelines on Non-muscle-invasive Bladder Cancer (TaT1 and Carcinoma In Situ) - 2019�Update
	1 Introduction
	2 Evidence acquisition
	3 Evidence synthesis
	3.1 Epidemiology, aetiology, and pathology
	3.1.1 Epidemiology
	3.1.2 Aetiology
	3.1.3 Pathology

	3.2 Staging and classification systems
	3.2.1 Definition of NMIBC
	3.2.2 TNM classification
	3.2.3 T1 subclassification
	3.2.4 Histological grading of non-muscle-invasive bladder urothelial carcinomas
	3.2.5 CIS and its classification
	3.2.6 Inter- and intraobserver variability in staging and grading
	3.2.7 Further pathology parameters

	3.3 Diagnosis
	3.3.1 Patient history
	3.3.2 Signs and symptoms
	3.3.3 Physical examination
	3.3.4 Imaging
	3.3.5 Urinary cytology
	3.3.6 Urinary molecular marker tests
	3.3.7 Cystoscopy
	3.3.8 Transurethral resection
	3.3.8.1 Strategy of the procedure
	3.3.8.2 Surgical and technical aspects of tumour resection
	3.3.8.3 Bladder and prostatic urethral biopsies

	3.3.9 New methods of tumour visualisation
	3.3.9.1 PDD (fluorescence cystoscopy)
	3.3.9.2 Narrow-band imaging

	3.3.10 Second resection
	3.3.10.1 Detection of residual disease and tumour upstaging
	3.3.10.2 Impact of second resection on treatment outcomes
	3.3.10.3 Timing of second resection

	3.3.11 Pathology report

	3.4 Predicting disease recurrence and progression
	3.4.1 TaT1 tumours
	3.4.2 Carcinoma in situ
	3.4.3 Patient stratification into risk groups

	3.5 Disease management
	3.5.1 Counselling of smoking cessation
	3.5.2 Adjuvant treatment
	3.5.2.1 Intravesical chemotherapy
	3.5.2.1.1 Single, immediate, postoperative intravesical instillation of chemotherapy
	3.5.2.1.2 Additional adjuvant intravesical chemotherapy instillations
	3.5.2.1.3 Options for improving efficacy of intravesical chemotherapy

	3.5.2.2 Intravesical BCG immunotherapy
	3.5.2.2.1 Efficacy of BCG
	3.5.2.2.2 BCG strain
	3.5.2.2.3 BCG toxicity
	3.5.2.2.4 Optimal BCG schedule
	3.5.2.2.5 Optimal dose of BCG
	3.5.2.2.6 Indications for BCG

	3.5.2.3 Combination therapy
	3.5.2.4 Specific aspects of treatment of CIS
	3.5.2.4.1 Treatment strategy
	3.5.2.4.2 Prospective randomised trials on intravesical BCG or chemotherapy
	3.5.2.4.3 Treatment of CIS in prostatic urethra and UUT


	3.5.3 Treatment of failure of intravesical therapy
	3.5.3.1 Failure of intravesical chemotherapy
	3.5.3.2 Recurrence and failure after intravesical BCG immunotherapy
	3.5.3.3 Treatment of BCG failure

	3.5.4 RC for NMIBC

	3.6 Follow-up of patients with NMIBC

	4 Conclusions
	References


