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Abstract

Context: This review focuses on the prediction of recurrence and progression in non–

muscle invasive bladder cancer (NMIBC) and the treatments advocated for this disease.

Objective: To review the current status of epidemiology, recurrence, and progression of

NMIBC and the state-of-the art treatment for this disease.

Evidence acquisition: A literature search in English was performed using PubMed and

the guidelines of the European Association of Urology and the American Urological

Association. Relevant papers on epidemiology, recurrence, progression, and manage-

ment of NMIBC were selected. Special attention was given to fluorescent cystoscopy, the

new World Health Organisation 2004 classification system for grade, and the role of

substaging of T1 NMIBC.

Evidence synthesis: In NMIBC, approximately 70% of patients present as pTa, 20% as pT1,

and 10% with carcinoma in situ (CIS) lesions. Bladder cancer (BCa) is the fifth most

frequent type of cancer in western society and the most expensive cancer per patient.

Recurrence (in �80% of patients) is the main problem for pTa NMIBC patients, whereas

progression (in �45% of patients) is the main threat in pT1 and CIS NMIBC. In a recent

European Organisation for Research and Treatment of Cancer analysis, multiplicity,

tumour size, and prior recurrence rate are the most important variables for recurrence.

Tumour grade, stage, and CIS are the most important variables for progression.

Treatment ranges from transurethral resection (TUR) followed by a single chemotherapy

instillation in low-risk NMIBC to, sometimes, re-TUR and adjuvant intravesical

therapy in intermediate- and high-risk patients to early cystectomy for treatment-

refractory high-risk NMIBC.

Conclusions: NMIBC is a heterogeneous disease with varying therapies, follow-up

strategies, and oncologic outcomes for an individual patient.
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1. Introduction

The global incidence of urinary bladder cancer (BCa) was

approximately 357 000 cases in 2002 [1]. The vast majority

of these cancers are urothelial carcinomas, and it is a

disease of the elderly population. The highest incidence

rates are observed in North America and Western Europe

[1,2], while the lowest incidence rates are found in

the Asian countries (China, Japan, Korea) and central Africa

[1,3]. Variation in registration of pTa (low-grade) tumours

may partly be the cause of these differences [4]. Apart from

age, the most important risk factors are smoking, occupa-

tional exposure, certain medical treatments, and genetic

predisposition [4–11].

Table 1 shows the worldwide incidence, mortality, and

prevalence of BCa for males and females and for more- and

less-developed countries. Globally, BCa is the 7th most

common cancer in men and the 17th in women [1]. In the

United States, it is the 4th most common cancer in men and

the 10th in women [2]. Most (75–85%) BCa incidences are

non–muscle invasive at first diagnosis (pTa, pT1, carcinoma

in situ [CIS]) [12]. In non–muscle-invasive bladder cancer

(NMIBC), approximately 70% of patients present as pTa, 20%

as pT1, and 10% as CIS lesions [13]. Generally, the prognosis

of NMIBC is good, although 30–80% of cases will recur and

1–45% of cases will progress to muscle invasion within 5 yr

[12–16]. Consequently, NMIBC is a chronic disease with

varying oncologic outcomes requiring frequent follow-up

and repeated treatments, making the cost per patient from

diagnosis to death the highest of all cancers [17,18]. At any

point in time, 2.7 million people in the world have a history

of BCa [19].

2. Evidence acquisition

A literature search in English was performed using PubMed

and the guidelines of the European Association of Urology

(EAU) and the American Urological Association (AUA).

Relevant papers on epidemiology, recurrence, progression,

and management of NMIBC were selected. Next to clinical

and pathologic variables for recurrence and progression,

special attention has been paid to fluorescence cystoscopy

(FC), the new World Health Organisation (WHO) 2004

classification system for grading, and the role of substaging
Table 1 – Worldwide incidence, mortality, and prevalence for bladder c

Country/region Incidence

Cases Crude rate ASR(W)

Bladder, females

World 82 699 2.7 2.5

More developed regions 50 561 8.2 4.2

Less developed regions 32 060 1.3 1.6

Bladder, males

World 273 858 8.8 10.1

More developed regions 174 681 30.1 19.5

Less developed regions 98 911 3.9 5.3

ASR(W) = age-standardised incidence rate (per 100 000).
of T1 NMIBC. Treatment issues like transurethral resection

(TUR), adjuvant intravesical instillations, and radical

cystectomy for NMIBC are addressed in the last section of

this paper.

3. Evidence synthesis

3.1. Prognostic factors for recurrence

3.1.1. Clinical and pathologic factors of recurrence

Clinical and pathologic factors for NMIBC recurrence have

been studied extensively over the years [15,20–26].

Although studies vary in the number of patients included,

duration of follow-up, variables analysed, and statistical

analysis, the most important variables for prediction of

recurrence in patients with NMIBC are multiplicity,

prior recurrence rate, and tumour size [15,20–26]. Sylves-

ter reviewed potential prognostic factors in 19 studies, of

which most compared various intravesical chemotherapy

drugs and regimens [26]. In an attempt to individualise

prediction of recurrence, Sylvester et al [15] calculated the

probability of recurrence using data from 2596 patients

who participated in seven European Organisation for

Research and Treatment of Cancer (EORTC) trials. The

weighted score was based on six variables (Table 2). The

risk calculator is available at the EORTC Web site at

www.eortc.be/tools/bladdercalculator. The EAU subse-

quently adopted this system in its guidelines and, based

on these scores, defined patients at low, intermediate, and

high risk for recurrence (Table 3) [12,15]. Recently,

Fernandez-Gomez et al [20] reported the data on prog-

nostic factors from four Club Urológico Español de

Tratamiento Oncológico (CUETO) trials, in which 1062

patients received 5–6 mo of bacillus Calmette-Guérin

(BCG). Multiplicity, prior tumour, female gender, and CIS

were significant predictors for recurrence in multivariate

analysis [20]. A nomogram has been proposed to predict

recurrence based on age, gender, cytology, and urinary

nuclear matrix protein 22 (NMP22) in patients with a

history of NMIBC (available at www.nomogram.org)

[27,28]. Information on multiplicity, size, and prior

histology was not available in the 2542 patients from 10

institutions [27]. Nevertheless, the nomogram provides

complementary information to predict recurrence during
ancer in females and males in more and less developed regions [1]

Mortality Prevalence

Deaths Crude rate ASR(W) 1-yr 5-yr

36699 1.2 1.1 64 673 249 966

18 774 3.1 1.4 42 863 173 352

17 894 0.7 0.9 21 810 76 614

108 310 3.5 4.0 224 742 860 299

52 133 9.0 5.6 156 692 622 755

56 051 2.2 3.1 68 050 237 544

http://www.eortc.be/tools/bladdercalculator
http://www.nomogram.org/


Table 2 – Weighting used to calculate recurrence and
progression scores [15]

Factor Recurrence Progression

Number of tumours

Single 0 0

2–7 3 3

>8 6 3

Tumour diameter

<3 cm 0 0

>3 cm 3 3

Prior recurrence rate

Primary 0 0

<1 recurrence/yr 2 2

>1 recurrence/yr 4 2

Stage category

Ta 0 0

T1 1 4

Concomitant CIS

No 0 0

Yes 1 6

Grade (WHO 1973)

G1 0 0

G2 1 0

G3 2 5

Total score 0–17 0–23

CIS = carcinoma in situ; WHO = World Health Organisation.
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follow-up compared to the models from the EORTC and

CUETO [15,20].

3.1.2. Fluorescence cystoscopy

White light is the gold standard for visualisation of

suspicious lesions during TUR. Despite complete removal

of all lesions detected in white light cystoscopy (WLC),

resections do not seem to be sufficiently radical in a

significant fraction of cases, as residual tumour is found in

up to 30–50% of cases [29,30]. Thus, methodologies to

improve visualisation have been evaluated. One recent

approach is FC, often referred to as photodynamic diagnosis,

which is based on topical application of porphyrins acting as
Table 3 – Probability of recurrence and progression according to total

Probability of recurre

at 1 yr % (95% CI)

Recurrence score

0 15 (10–19)

1–4 24 (21–26)

5–9 38 (35–41)

10–17 61 (55–67)

Probability of progres

at 1 yr % (95% CI)

Progression score

0 0.2 (0–0.7)

2–6 1 (0.4–1.6)

7–13 5 (4–7)

14–23 17 (10–24)

CI = confidence interval.
fluorescing substances. The procedure is well tolerated [31–

33]. Hexylaminolevulinate (Hexvix) has been approved for

the diagnosis of BCa in 27 European Union countries [12,34].

The superior detection of malignant lesions by FC has

been well established. Grossman and coworkers compared

FC to white light in a large multicentre trial [31]. In 298

patients, FC detected at least one additional Ta in 29% of

patients and at least one additional T1 lesion in 15%

of patients, respectively. However, 37 of 40 additionally

detected lesions were Ta. Mean detection rates for Ta and T1

lesions were 95% and 95% for FC, respectively, compared to

83% and 86% for white light, respectively ( p = 0.0001). This

increase in sensitivity has also been reported for flat lesions,

which particularly defy visualisation in WLC. Fradet et al

[32] evaluated the previously mentioned multicentre trial

for detection of CIS. Of 113 CIS lesions, 92% and 68% were

detected by FC as compared to white light, respectively. In

the largest series to date, Hungerhuber et al [35] demon-

strated a superior tumour-detection rate by FC in roughly

5000 biopsies, as 92% and 76% of tumours were detected by

FC and white light, respectively. False-positive FC findings

were discovered in 38% of biopsies [35], which may be

attributed to inflammation or scarring as a result of

previous TUR. Nevertheless, the additional sensitivity

gained by FC is significant, as information for choosing

further management options was obtained in 51% of cases

as judged by the investigators [32]. Taken together,

improved detection of CIS, low-stage/grade papillary

lesions, as well as more multifocal NMIBCs have been

detected in FC-TUR as compared to WLC-TUR [31–37].

Moreover, positive cytology and a negative WLC form an

excellent indication for FC biopsies [38,39]. In patients with

a negative WLC, malignancy was detected by FC in 63 of 77

(82%) patients with positive cytology as opposed to 43 of

271 (16%) patients with negative cytology [38].

Although detection of additional lesions can be achieved

by FC, it is important to determine whether there is an

oncologic and possible economic benefit. Two randomised

trials have been published on this topic. Daniltchenko et al

[36] found that FC-TUR improved oncologic outcome
score [12,15]

nce Recurrence risk group

at 5 yr % (95% CI)

31 (24–37) Low risk

46 (42–49) Intermediate risk

62 (58–65) Intermediate risk

78 (73–84) High risk

sion Progression risk group

at 5 yr % (95% CI)

0.8 (0–1.7) Low risk

6 (5–8) Intermediate risk

17 (14–20) High risk

45 (35–55) High risk
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significantly in 51 FC versus 51 WLC patients, as recurrence-

free survival (RFS) rates after 60 mo were 41% versus 25%,

respectively ( p = 0.02) [36]. Secondary TUR was done in all

cases but no adjuvant therapy was given, regardless of risk

group. Thus, these data approximate the natural course of

NMIBC. Denzinger et al [37] confirmed this finding in a

larger set of 103 FC and 88 WLC in long-term follow-up, as

2- and 8-yr RFS rates were 88% versus 73% and 71% versus

45%, respectively ( p = 0.0003). Again, all patients in this trial

underwent secondary resection, but as opposed to the

former study, adjuvant therapy was initiated in accordance

with respective guidelines [12,16]. Taking into account

the additional costs of FC, it was still cost effective, as

the number of TURs per patient over a 7-yr period dropped

from 2.0 (initial WLC-TUR patients) to 0.8 (initial FC-TUR

patients) [40]. These German data are promising and

require further economic evaluation.

FC has also been studied in high-risk T1 BCa. As opposed

to CIS, no additional T1 lesions were found at FC-TUR.

Denzinger et al [41] reported data on 46 pT1 G3 tumours

following FC-TUR and WLC-TUR. RFS after 36 mo was 41%

versus 27% in the FC and WLC groups, respectively

( p < 0.01) [41]. Although recurrence rates seem to be

advantageous in FC, progression rates were similar (14% vs

16%, respectively), which may be attributed to the

aggressive tumour biology of early invasive BCa such that

a more thorough TUR cannot prevent progression from

occurring. Conversely, nine patients progressed in the WLC

group as compared to four patients in the FC group in the

study by Daniltchenko et al [36]. It is anticipated that

improved detection of CIS by FC would result in less

progression. However, there are issues regarding statistical

power. A meta-analysis when the North American study

[31,32] has matured may give us more information on FC

and progression. Although FC is far from being a standard

procedure, its use is increasing, with approximately 750

units in Europe and 100 in the United States and Canada

currently in use. In conclusion, FC has a higher sensitivity

than WLC, especially for CIS, allowing a more thorough TUR.

Decreased recurrence rates suggest that FC has an oncologic

and economic benefit. However, whether FC can reduce

progression is not yet clear.

3.2. Prognostic factors for progression

3.2.1. Clinical and pathologic prediction of progression

Fortunately, progression to muscle-invasive BCa is much

less frequent than recurrence in NMIBC. Nevertheless, 5-yr

probabilities range from < 1% to 45%, depending on the risk

score (Tables 2 and 3) [15]. The most important variables for

prediction of progression are CIS, grade 3, and stage T1 as

opposed to size and multiplicity, which are stronger

predictors of recurrence [15,25,26]. Studies addressing

specific prognostic factors for high-risk patients will be

discussed under management for high-risk NMIBC.

Sylvester et al [15] calculated the probability of

progression using 2596 patients who participated in seven

EORTC trials (Tables 2 and 3). The main limitation of the

EORTC risk tables is that most patients were treated by
‘‘old’’ intravesical chemotherapy regimens. Improvements

in intravesical chemotherapy, use of a single chemother-

apeutic instillation after TUR, re-TUR, and the increased use

of (maintenance) BCG may reduce the predicted probabil-

ities in these tables, especially for progression. Fernandez-

Gomez et al [20] reported their data on prognostic factors in

1062 patients who received 5–6 mo of BCG. A recurrence at

first cystoscopy, stage, grade, and prior tumour were

prognostic factors in the multivariate analysis for progres-

sion. Concomitant CIS was only significant in univariate

analysis [20]. Apart from possible differences in pathologic

examinations, explanations for this observation may be that

the patient population in the CUETO study included more

high-risk patients than the EORTC study, which included all

risk groups, and/or that BCG treatment given in the CUETO

study was a more effective treatment for CIS [15,20].

A wide variety of molecular markers have been

investigated for a better assessment of NMIBC prognosis

[42–46]. Some of these have been shown to be associated

with aggressive disease and hold promise to predict

progression if used in combination [42–46]. Conversely,

the FGFR3 mutation has been found to be a selective marker

for favourable disease in several reports [45,47,48]. Still, the

value of molecular markers over traditional history–

pathology is not clear. Nevertheless, these markers may

offer a better understanding of the biology of tumours, and

future research might lead to their use in clinical decision

making.

3.2.2. Influence of the new grading system

A major drawback of the WHO 1973 [49] grading system

was the high interobserver variation (�50%), calling into

question its use for prediction of prognosis in individual

cases [50–53]. The WHO 2004 classification system was

initially proposed in 1998 by the WHO/International

Society of Urological Pathology and was adopted as a

three-tiered (papillary urothelial neoplasms of low malig-

nant potential [PUNLMP], low-grade and high-grade BCa)

grading system by the WHO [54,55]. The main reasons to

propose a new system were the lack of clear definitions for

the three WHO 1973 grades and the high percentage of

NMIBC cases classified as G2 (the default diagnosis). In fact,

a higher absolute number of patients with progression has

been reported in most large series among those with a G2

lesion as compared to G3 NMIBC (WHO 1973) [21,45]. The

new system introduced detailed histologic criteria to

decrease observer variability, and, ideally, patients with

PUNLMP lesions would have lower recurrence percentages

and patients with low-grade BCa would have close to

no progression to muscle invasion in follow-up. Conse-

quently, a grade shift was put forward precluding a one-

to-one translation between both grading systems: WHO

1973 G1 tumours become WHO 2004 PUNLMP or LG, WHO

1973 G2 tumours become WHO 2004 low-grade or high-

grade tumours, and WHO 1973 G3 tumours are all WHO

2004 high-grade tumours (Fig. 1) [54–58]. Studies on

observer variability have shown no benefit for the WHO

2004 grading system [57]. Recurrence in PUNLMP, which

is considered benign, varied between 25% and 60% in



Fig. 2 – A substaging on the basis of depth of invasion into the lamina
propria (pT1a, pT1b, pT1c) [62].
MM = muscularis mucosae; M. propria = muscularis propria (detrusor
muscle).

Fig. 1 – Comparison of the World Health Organisation (WHO) grading
systems: 1973 versus 2004.
PUNLMP = papillary urothelial neoplasm of low malignant potential.
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11 quoted studies [58], indicating that PUNLMP needs

surveillance as low-risk NMIBC. Stage progression of low-

grade BCa varied from 3.5% to 13%, assigning these patients

to intermediate-risk NMIBC [58]. Progression in high-grade

BCa (WHO 2004) and G3 (WHO 1973) was found more

frequently in G3, as the high-grade BCa group is

more heterogeneous [58–60]. However, one single pathol-

ogist did not review the cases for both classification systems

in these studies. As the incidence of high-grade BCa among

studies has been highly variable (ie, between 21% and 67% in

five quoted studies [57]), comparison between high-grade

BCa and G3 remains difficult. The main criticism of the new

system is that it has been accepted in spite of a lack of

clinical evidence and proper studies with long-term follow-

up to assess its reproducibility and predictive value

compared to the ‘‘old’’ WHO 1973 system [56,58,61]. In

addition, evidence from large series we currently use, like

the EORTC risk calculator, has been based on the 1973

system [15,20]. Therefore, the AUA and EAU guidelines

advocate the use of both systems until the 2004 system has

been properly validated [12,16]. However, the advantage of

the new system over the WHO 1973 system will probably

not be large, as interobserver variability remains high in

both systems.

3.2.3. Substaging of T1 non–muscle-invasive bladder cancer

The prognosis of T1 NMIBC shows significant variability

from patient to patient. One of the problems involves the

reliability of staging pT1 tumours. Bol et al [52] asked

three expert reviewers to reevaluate 130 Ta and T1

tumours. They found an 80% agreement among three

reviewers, which increased to 88% after second review. Of

the 63 T1 tumours that were originally classified as T1,

35 (56%) were downstaged to pTa and 8 (13%) were

upstaged to muscle-invasive BCa by the reviewers [52].

Downstaged tumours showed less frequent progression,

illustrating that pathologic variation has significant

implications for patients. Apart from these observations,

the ‘‘real’’ T1 cases are still characterised by a hetero-

geneous prognosis. Hence, there is a need for a repro-

ducible, easy-to-use substaging system that provides

prognostic information. Several reports have explored

the utility of the muscularis mucosae and the vascular

plexus beneath it, as shown in Fig. 2 [62]. Many of these

have shown that substaging of T1 NMIBC (pT1a/pT1b/

pT1c) is an important predictor for progression [63–67].
Two studies addressed substaging in patients treated by

BCG. One study [68] found no difference in progression for

substage, whereas Orsola et al [67] found a significantly

different progression-free survival (PFS) for T1a compared

to T1b+c. The number of patients, however, was small

(n = 49 [68] and n = 59 [67]) in both studies. Moreover,

identification of the muscularis mucosae/vascular plexus

was not possible in up to 35% of the cases [63–67], which

led to the development of other ways to substage T1

NMIBC [69–71]. Cheng et al [70] found that depth of

invasion measured by micrometer was possible in 100% of

83 TUR specimens. Outcomes stratified by depth of

invasion showed a 5-yr PFS of 93% for those with <1.5-

mm invasion compared to 67% for those with >1.5-mm

subepithelial invasion. Van der Aa et al [71] defined

microinvasive pT1 as a single spot of invasion only within

one high-power field under the microscope, and pT1 cases

not fulfilling these two criteria were assigned to the

extensive invasive pT1 category. This system could be

assessed in all 53 investigated cases, predicted progres-

sion, and proved reproducible in 81% of the tumours.

Neither of these relatively new substaging systems has

been compared to the pT1abc substaging system.

Although data support routine pathologic assessment of

substage, the optimal system still has to be determined.

Consequently, substaging still has not been accepted in

guidelines.

3.3. Treatment of non–muscle-invasive bladder cancer

3.3.1. Transurethral resection

The mainstay of patient treatment for NMIBC is TUR. The

first TUR is essential for diagnosis and prognosis [72–75].

Complete macroscopic and microscopic removal of BCa is

the goal of this procedure. Brausi et al [30] showed that

recurrence at 3 mo for patients with multifocal tumours

varied between 7% and 46% at the participating centres in

seven EORTC phase 3 trials, suggesting differences in the

quality of TUR. Grimm et al [29] routinely performed a re-

TUR in a consecutive series of 83 patients. Residual tumour

was found in 27% of pTa and 53% of pT1-cases, of which 81%

were at the initial resection site. RFS at 5-yr follow-up was

63% in the re-TUR group versus 40% in the TUR-only group



Fig. 3 – Algorithm for the treatment and management of primary non–muscle-invasive bladder cancer proposed by the International Bladder Cancer
Group (reprinted with permission from Elsevier) [85]. For ease of use, these recommendations have been simplified and, therefore, will need to be
customised for each individual patient. For example, a high-risk patient with a low-grade Ta recurrence on maintenance bacillus Calmette-Guérin would
be a candidate for intravesical chemotherapy rather than cystectomy, as shown in the algorithm.
TURBT = transurethral resection of bladder tumour; CIS = carcinoma in situ; BCG = bacillus Calmette-Guérin.
* Except in those with a suspected bladder wall perforation.
y Efficacy of single, immediate chemotherapeutic instillation not studied in high-risk disease.
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( p < 0.03) [29]. In another study, a clinical staging error

was found in 9–49% of cases and residual tumour in 26–83%

of cases [76]. These data indicate the presence of major

differences in the quality of TUR and the need for improved

methods like FC.

3.3.2. Re–transurethral resection in high-risk non–muscle-invasive

bladder cancer

A re-TUR is especially relevant in pT1 and high-grade

NMIBC [73,75,77]. Upstaging to pT2 at second TUR occurred

in 2–30%, radically changing the treatment strategy [73–

75]. The highest percentage was reported by Herr et al [73].

A possible explanation is the subsequent difference in

upstaging depending on the presence of deep muscle in the

specimen reported by the pathologist. Upstaging to pT2 was

found in 15% if deep muscle were present compared to 45%

if muscle were absent in initial resection [73]. Furthermore,

the prognosis of patients with an initial pT1 NMIBC highly

depends on the pathology of the second TUR [78]. Of the

patients with residual pT1, 75 of 92 patients (82%)

progressed within 5 yr to muscle-invasive BCa compared

to 49 of 260 patients (19%) who had pTa NMIBC or no

malignancy at their second TUR [78]. Herr also reported that

patients with high-risk NMIBC responded better to BCG

after re-TUR, staging them more accurately compared to
patients who received BCG after one TUR [79]. Divrick et al

[80] conducted a randomised clinical trial in 148 primary

pT1 NMIBC patients, giving mitomycin C (MMC) to patients

after the first or second TUR with the requirement of muscle

in the specimen. At a mean follow-up of 32 mo, recurrence

and progression rates were 26% and 4%, respectively, for

the group that had a second TUR and 63% and 12%,

respectively, for the group that had a single TUR before

MMC [80]. This result supports the role of re-TUR in

improving accurate staging and improving prognosis. In

summary, a second resection should be performed when

the first TUR was incomplete, muscle was reported as

absent in the pathology report, and in T1 or high-grade

NMIBC [12].

3.3.3. Intravesical treatment of non–muscle-invasive bladder cancer

3.3.3.1. A single chemotherapeutic instillation after transurethral

resection. Several randomised clinical trials found a decrease

in recurrence after a single instillation of a chemother-

apeutic agent immediately (within 24 h) after TUR [81–84].

Epirubicin and MMC are the most commonly used drugs. A

decrease of 39% in the odds of recurrence was found in the

meta-analysis on this subject [82]. It is the treatment of

choice for low-risk patients and recommended as the initial

treatment after TUR for higher-risk categories (Fig. 3)
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[82,85,86]. Approximately 8.5 patients need to be treated to

prevent one recurrence [82,83]. Recently, Berrum et al [83]

found that the recurrences prevented by a single instillation

were mainly small and amendable to office-based fulgura-

tion. They concluded that the benefit of an immediate

instillation after TUR may be limited [83]. Moreover,

Gudjónsson et al [84] randomised patients to receive

epirubicin 80 mg or no adjuvant treatment after TUR. As

expected, recurrence was lower in the treatment arm 62%

versus 77% (median follow-up: 3.9 yr) [84]. In subgroup

analyses, the authors found that the treatment significantly

reduced recurrences in patients with primary, solitary

NMIBC, whereas it provided no clear advantage in

patients with recurrent or multiple tumours, indicating

that patients at intermediate or high risk of recurrence

might not benefit to the same degree from an early

instillation as the low-risk category [84]. Further studies

are required to assess the value of an immediate instillation

in intermediate- and high-risk patients who will receive

additional instillations. Although of interest, a placebo-

controlled study on recurrence in patients who had FC-TUR

has not been reported yet.

3.3.3.2. Intravesical treatment: Induction and maintenance. Further

intravesical treatment depends on the patient’s prognosis

(Fig. 3) [85]. The choice between further chemotherapy or

BCG immunotherapy depends on the risk that needs to be

reduced: recurrence or progression. Several meta-analyses

have shown that adjuvant intravesical treatment (che-

motherapy or BCG) reduces recurrence [86–90]. BCG is

more effective but also more toxic [89]. The optimal

schedule and duration of intravesical chemotherapy after

an immediate instillation remain unknown [91,92]. Both

intravesical chemotherapy and BCG are advocated as first-

line treatment for intermediate-risk patients (Fig. 3)

[86,90]. BCG but not intravesical chemotherapy additionally

reduces the risk of progression in high-risk NMIBC patients

[93–96]. A maintenance BCG schedule was found to be

essential to prevent progression [86,93–96]. The benefit of

maintenance BCG was shown by indirect comparisons (ie,

the relative effect of BCG was greater in the presence than in

the absence of maintenance [93]). However, a meta-

analysis restricted to induction-only versus maintenance

BCG treatment has not been done, and follow-up in the

largest meta-analysis was short (2.5 yr) [93,97]. In the six

trials directly comparing maintenance to induction BCG

alone, progression was found in 30% (118/399) of the

patients who received maintenance as compared to 33%

(130/397) in the induction group [97]. Herr [97] concluded

that despite the purported evidence from randomised trials

and meta-analyses, liberal use of BCG, hoping it will

forestall progression, does not seem to be the answer in

high-risk NMIBC. In contrast, immunologic data support the

use of maintenance BCG therapy [98]. It is of concern that

despite the recommendations in the guidelines [12,16],

Surveillance, Epidemiology, and End Results (SEER) data on

685 primary NMIBC patients indicated that intravesical

therapy was only used in 31% of patients in US academic

institutions [99]. In a subset of 350 high-risk patients, only
42% received intravesical therapy, suggesting significant

undertreatment [99]. In summary, one instillation is

indicated as the sole treatment prior to recurrence in

low-risk patients. In intermediate-risk patients, additional

intravesical chemotherapy or BCG is advocated. In high-risk

patients, BCG is certainly the intravesical therapy of choice,

although the positive effect of maintenance BCG on

progression has been called into question [97].

3.3.3.3. Toxicity of bacillus Calmette-Guérin. Several possibilities

for reducing BCG toxicity are available. CUETO has analysed

dose reduction compared to standard doses. The results are

promising, as recurrence and progression seem to be only

marginally (not significantly) affected, whereas toxicity is

significantly reduced [100–102]. In a multicentre EORTC

trial on BCG maintenance, 20% stopped BCG because of local

or systemic side-effects [103]. Interestingly, almost 70% of

patients who stopped BCG because of side-effects did so

during the first half year of treatment [103]. The side-effects

were not predictive for BCa outcome [104]. Further

maintenance was usually well tolerated [103]. In a

randomised, double-blind, multicentre study with 115

patients, Colombel et al [105] showed that ofloxacin

200 mg once daily improved BCG compliance and signifi-

cantly decreased the incidence of moderate to severe

adverse events associated with BCG administration. One-

year follow-up data show no difference in recurrence or

progression [105]. The data on reducing toxicity are

promising but need validation and longer follow-up.

3.3.3.4. New agents and methods of intravesical treatment. The

efficacy of intravesical therapy is mainly restricted to

reducing the short-term risk of recurrence [86,88,89].

Hence, chemotherapeutic alternatives and device-assisted

therapies like thermo-chemotherapy and electromotive

drug administration (EMDA) have been explored in an effort

to improve treatment efficacy [86]. Au et al [106] found an

improvement of MMC efficacy in patients with a high risk of

recurrence in a randomised phase 3 trial in which one

treatment arm had optimised MMC delivery consisting of

decreasing urine output, alkalinisation of the urine, and

dose doubling to 40 mg and the control arm received

standard 20 mg of MMC. Side-effects were more frequent in

the optimised arm, but they did not cause treatment

termination. At 5-yr follow-up, median time to recurrence

was 12 versus 29 mo, and RFS was 26% versus 41%, both in

favour of the optimised treatment arm [106]. Phase 2

(marker lesion response) studies have been conducted for

two new intravesical chemotherapeutic agents: gemcita-

bine and apaziquone (EO9) [86,107,108]. Complete

responses (CR; no malignancy at cytology and histology)

were seen in 23–56% for gemcitabine [107] and in 67% for

EO9 [108], making these drugs interesting for further

research. Thermo-chemotherapy (Synergo) is currently

used with MMC. It has been shown to be more effective

than MMC alone despite an increased but acceptable local

toxicity [86,109]. In addition, two studies reported very

promising results in BCG failures (41% recurrence at 2 yr)

and in patients with CIS (complete histologic and cytologic
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response in 45 of 48 patients) [86,110]. Obviously, long-

term follow-up is needed and awaited. EMDA is another

device-assisted therapy that has shown promise as

intravesical therapy. Di Stasi et al reported two studies

on EMDA in high-risk patients [111,112]. They compared

MMC only, EMDA-MMC, and BCG in 108 patients in the first

study. They found a CR in 31%, 58%, and 64% of cases,

respectively [111]. Median times to recurrence were 20, 35,

and 26 mo, respectively [111]. Side-effects in EMDA

patients were more than with MMC only but less than

with BCG [111]. In the second study, maintenance BCG was

compared to maintenance BCG/EMDA-MMC in 212 patients

with T1 (after a second TUR) NMIBC [112]. The median

follow-up was 88 mo, and significant differences in

recurrence, progression, and disease-specific survival

(DSS) were found, favouring the BCG/EMDA-MMC treat-

ment [112]. Although the initial results of EMDA alone and

in combination with BCG are interesting, confirmatory

studies are needed. In summary, the new agents and

methods provide promising results, but validation is

required before they become standard first- or second-line

treatments.

3.3.4. Cystectomy and conservative management for high-risk

non–muscle-invasive bladder cancer

Many studies and reviews are available on early cystectomy

for patients with NMIBC [113]. However, a randomised

comparison of immediate cystectomy versus first-line

conservative treatment is not available. In general, manage-

ment of high-risk NMIBC consists of two TURs followed by

BCG. Despite the high short-term response rate of BCG, 30–

50% of patients will eventually relapse. The natural history

(median follow-up: 15 yr) of 86 patients with high-risk

NMIBC showed a DSS of 63%, and 27% were alive with an

intact bladder [114]. Progression was found in 53% of cases

[114]. Raj et al [115] compared a historical cohort of 307

patients to a contemporary cohort of 589 patients, with both

groups undergoing initial treatment with BCG. DSS at 5 yr

was better in the contemporary cohort: 48% versus 31% [115].

The authors attribute this improvement to the use of

cystectomy for BCG failures, which was not performed in

the historical cohort but was performed in 65 of 129 patients

in the contemporary cohort [115]. If we analyse the patient

populations from the two large studies on prognostic factors

in NMIBC, the percentage of CIS and G3 was low in both

studies (ie, 4% and 10% [15] and 7.5% and 25% [20],

respectively). In the CUETO study, intermediate- and high-

risk patients were included, and a separate analysis in the

high-risk patients only was not reported [20]. In the EORTC

study, 194 patients had T1G3 NMIBC. The presence of CIS

conferred a poor prognosis, with 1- and 5-yr progression

probabilities of 29% and 74%, respectively [15]. This indicates

that high-risk patients compose a relatively small but

dangerous group in the NMIBC spectrum.

The goal in these high-risk patients is to identify

prognostic factors for the patients who will benefit from

immediate radical surgery. The following adverse prog-

nostic factors are important in high-risk NMIBC, and some

have been discussed above: restaging second TUR, demon-
strating persistent pT1 disease [78], absence of deep

muscle in a pT1 TUR specimen [73], CIS next to pT1 NMIBC

[15], (sub)-stage (pT1b/c) [67], grade (G3) [15], micro-

papillary BCa [116], lympho-vascular invasion [117,118],

and a solid tumour pattern [118]. Masood et al [119]

reported their prognostic factors in 21 pT1G3 patients

treated with early cystectomy. Multiplicity and CIS were

associated with upstaging to muscle-invasive BCa, whereas

absence of these variables was associated with pT0 at

cystectomy [119]. Denzinger et al [120] found that the

combination of CIS, size, and multiplicity was predictive for

cancer-related death in a cohort of 132 T1G3 patients

treated with BCG [120]. Solsona et al [121] evaluated 191

high-risk NMIBC patients treated with intravesical therapy

(BCG in 75 cases). The presence of tumour at 3 mo and the

presence of T1, CIS, G3, or prostate mucosa involvement

were the significant variables for progression in a multi-

variate analysis. The authors advocate early cystectomy in

these cases [121]. Another group found BCG to be less

effective in T1+ CIS high-risk patients compared to BCG in

primary CIS or Ta+ CIS, with progression rates of 49% versus

20% and 18% at a median follow-up of 3.5 yr, respectively

[122]. Nevertheless, TUR and adjuvant BCG with the

possibility of deferred cystectomy seems a reasonable

approach for the majority of high-risk patients as long as

there is close surveillance and cystectomy as soon as

progression occurs [123–125]. In contrast, Stein et al [126]

already found positive nodes in 14 of 208 (7%) of pT1

cystectomies, and RFS at 10 yr postcystectomy was 75% in

these patients. Patard et al [124] reported similar DSS

percentages for patients treated with BCG and cystectomy.

In a report from the Bladder Cancer Research Consortium,

with a median follow-up of 34 mo, 30 of 162 (19%) patients

with clinical T1G3 disease who underwent cystectomy

died from BCa [127]. Although 50% were upstaged at

cystectomy, 17% already had nodal involvement [127].

Indeed, several studies suggest a narrow time window for

cystectomy for high-risk or T1G3 NMIBC when BCG fails

[115,127–132]. For example, Denzinger et al [132] offered

early cystectomy to 105 patients with pT1G3 disease with

two or three additional risk factors (size >3 cm, multi-

focality, and CIS). Fifty-four (51%) patients opted for early

cystectomy, while 51 (49%) had deferred cystectomy [132].

Early cystectomy was associated with a significantly better

10-yr cancer-specific survival rate compared to deferred

cystectomy—78% versus 51% ( p < 0.01) in this nonrandom-

ised comparison [132]. However, the results of the group

successfully managed with BCG are not reported, making a

comparison with other series (eg, the study by Thalmann

et al [125]) difficult. In conclusion, based on retrospective

findings and the inherent biases, BCG induction followed

by maintenance is recommended in high-risk NMIBC after

a second TUR [12,16]. Cystectomy is recommended in BCG

failures (ie, persistence of high-risk disease at 6 mo) and an

option in patients with a higher risk for progression based

on adverse prognostic factors. A second course of BCG,

intravesical chemotherapy, or device-assisted chemother-

apy may be an option in select patients or patients who

refuse cystectomy [12,16].
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3.4. Follow-up strategy

The most common approach (AUA guidelines) to follow

patients with NMIBC after TUR consists of urinalysis,

cystoscopy, and cytology every 3 mo for 2 yr, every 6 mo

until 5 yr, and annually thereafter [16]. The EAU

advocates a more tailored follow-up scheme [12]. The

follow-up scheme above with annual imaging of the

upper tract (computed tomography scanning, intravenous

urography) is recommended in NMIBC at high risk for

progression, including follow-up of patients with CIS

[12,133]. Upper-tract surveillance is not recommended

for patients at low and intermediate risk for progression

[12]. In addition, the EAU advocates a lower cystoscopy

frequency in low- and intermediate-risk NMIBC based on

several reports, suggesting that the recurrence seldom

progresses to a higher grade and/or stage (ie, <15% of

cases [134]) and the safety of watchful waiting in small

recurrent papillary lesions, indicating that immediate

treatment is not necessary [135,136]. The result of the

cystoscopy at 3 mo after TUR is essential, as it is a strong

prognostic factor for subsequent recurrence and progres-

sion [15,21,137–140]. An algorithm for follow-up and

treatment of NMIBC based on risk grouping has been

proposed by the International Bladder Cancer Group after

review of the current EAU, AUA, First International

Consultation on Bladder Tumours, and National Compre-

hensive Cancer Network guidelines (Fig. 3) [85]. Cytology

is still routinely used in many urology practices for all

NMIBC patients. However, the data do not support its use

in the follow-up of low- and intermediate-risk patients

based on a low overall sensitivity [12]. Although many

urine-based tumour markers have been developed, their

role in surveillance has not been sufficiently validated,

and their use has not been recommended in the guide-

lines [12,16,141].

4. Conclusions

NMIBC is a frequent and heterogeneous disease with

varying oncologic outcomes. FC is a valuable add-on to

WLC, as FC allows a more complete TUR, resulting in lower

recurrence rates. It is not clear yet whether FC also results

in lower progression rates. Multiplicity, tumour size, and

prior recurrence rate are the most important variables for

recurrence. Grade, stage, and CIS are the most important

variables for progression. The new WHO 2004 classification

system for grade precludes a one-on-one translation to the

WHO 1973 system. Although the new system is widely

used, proper studies on observer variation and its

predictive value are still lacking. Substaging of T1 NMIBC

has significant prognostic value, but the optimal system

has to be determined. Treatment in low-risk NMIBC

consists of TUR followed by a single chemotherapy

instillation, which seems most effective in single, small,

and primary lesions. Adjuvant intravesical therapy is

indicated in intermediate-risk patients. Controversy in

the management of high-risk NMIBC by BCG or cystectomy

continues.
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bacillus Calmette-Guérin: multivariate analysis of data from four

randomized CUETO trials. Eur Urol 2008;53:992–1002.

[21] Kurth KH, Denis L, Bouffioux C, et al. Factors affecting recurrence

and progression in superficial bladder tumours. Eur J Cancer

1995;31A:1840–6.

[22] Kurth K-H, Sylvester RJ. Prognostic factors in non–muscle-invasive

bladder tumors: I. Clinical prognostic factors: a review of the

experience of the EORTC Genito-Urinary group II: biologic prog-

nostic markers. Eur Urol Suppl 2007;6:789–99.

[23] Millan-Rodriguez F, Chechile-Toniolo G, Salvador-Bayarri J, Palou

J, Algaba F, Vicente-Rodriguez J. Primary superficial bladder cancer

risk groups according to progression, mortality and recurrence. J

Urol 2000;164:680–4.

[24] Zieger K, Wolf H, Olsen PR, Hojgaard K. Long-term follow-up of

non-invasive bladder tumours (stage Ta): recurrence and progres-

sion. BJU Int 2000;85:824–8.
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