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Abstract 1 

Context 2 

EAU Non Muscle Invasive Bladder Cancer (NMIBC) Guidelines recommend all low and 3 

intermediate risk patients receive a single immediate instillation of chemotherapy after TURB, 4 

but its use remains controversial.  5 

Objective 6 

Identify which NMIBC patients benefit from a single immediate instillation. 7 

Evidence Acquisition 8 

A systematic review and individual patient data (IPD) meta-analysis of randomized trials 9 

comparing the efficacy of a single instillation after TURB to TURB alone in NMIBC patients was 10 

carried out. 11 

Evidence Synthesis 12 

13 eligible studies were identified. IPD were obtained for 11 studies randomizing 2278 eligible 13 

patients, 1161 to TURB and 1117 to a single instillation of epirubicin, mitomycin C, pirarubicin 14 

or thiotepa. 15 

1128 recurrences, 108 progressions and 460 deaths, 59 due to bladder cancer, occurred. A 16 

single instillation reduced the risk of recurrence by 35%, HR = 0.65, 95% CI: 0.58-0.74, p < 0.001 17 

and the 5 year recurrence rate from 58.8% to 44.8%. The instillation did not reduce recurrences 18 

in patients with a prior recurrence rate > 1 recurrence/year or in patients with an EORTC 19 

recurrence score ≥ 5.  20 
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The instillation did not prolong either the time to progression or death from bladder cancer, but 21 

resulted in an increase in the overall risk of death (HR = 1.26, 95% CI: 1.05 – 1.51, p = 0.015, 5 22 

year death rates 12.0% versus 11.2%), with the difference appearing in patients with an EORTC 23 

recurrence score ≥ 5. 24 

Conclusions 25 

A single immediate instillation reduced the risk of recurrence, except in patients with a prior 26 

recurrence rate > 1 recurrence/year or an EORTC recurrence score ≥ 5. It does not prolong 27 

either time to progression or death from bladder cancer. The instillation may be associated 28 

with an increase in the risk of death in patients at high risk of recurrence in whom the 29 

instillation is not effective or recommended. 30 

 31 

Patient Summary 32 

A single instillation of chemotherapy immediately after resection reduces the risk of recurrence 33 

in non-muscle invasive bladder cancer, however it should not be given to patients at high risk of 34 

recurrence due to its lack of efficacy in this subgroup. 35 

36 
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 37 

1. Introduction 38 

In low and intermediate risk patients with non-muscle invasive bladder cancer (NMIBC), the 39 

EAU NMIBC Guidelines Panel recommends a single immediate instillation of chemotherapy 40 

after complete transurethral resection (TURB) [1]. This recommendation stems from a June 41 

2004 literature based meta-analysis of a single immediate postoperative instillation of 42 

chemotherapy. Analyzing data extracted from publications of 7 randomized controlled trials 43 

(RCTs), the meta-analysis concluded that a single instillation significantly reduced the risk of 44 

recurrence after TURB, odds ratio = 0.61, 95% CI: 0.49-0.75, p < 0.0001, number needed to treat 45 

= 8.5 [2]. The AUA also supports use of an immediate postoperative instillation in patients with 46 

small volume, low grade Ta tumors [3]. Despite these recommendations, an immediate 47 

instillation of chemotherapy is not universally used in day to day clinical practice [4-7]. 48 

Several RCTs assessing the efficacy of an immediate instillation have been published since the 49 

meta-analysis, some of which questioned its efficacy, especially in intermediate risk patients 50 

[8]. One review called for it to be abandoned [9]. 51 

One limitation of the meta-analysis was that it was not based on individual patient data so time 52 

to recurrence, prognostic factor and subgroup analyses could not be carried out to identify 53 

which patients benefit from the instillation. Likewise, two recent literature based meta-analyses 54 

could not adequately answer this question [10 – 11].  55 

To identify which patients benefit from an immediate instillation, a new systematic review and 56 

meta-analysis using individual patient data has been undertaken. 57 
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This project was prospectively defined in a protocol at https://db.tt/Q87Yvkk7. 58 

2. Evidence Acquisition 59 

2.1 Trial Eligibility Criteria 60 

All RCTs comparing a single immediate instillation of chemotherapy after TURB to TURB alone 61 

in patients with single or multiple, primary or recurrent stage pTaT1 urothelial carcinoma of the 62 

bladder were eligible. Carcinoma in situ and/or postoperative irrigation were not exclusion 63 

criteria. Trials allowing additional treatment prior to first recurrence were not eligible. 64 

2.2 Literature Search 65 

Medline, Embase, and Cochrane controlled trials databases and clinicaltrials.gov were searched 66 

for relevant studies. No time limitations were applied. The search was supplemented by hand 67 

searching EAU and AUA meetings abstracts from 2005 to 2013, reference lists, searches in 68 

Google and discussions with clinical experts. The literature search strategy was developed 69 

starting in July 2013 with the final search in November 2013 using the strategy in Online 70 

Appendix 1. 71 

2.3 Review of Studies Identified by the Literature Search 72 

Each abstract was reviewed by at least 2 independent reviewers (see Acknowledgements). A 73 

Study Eligibility Form was filled out for studies identified as potentially eligible or where 74 

eligibility was unclear. These studies were entered in an Excel database to keep track of their 75 

status and final disposition. Full publications were requested to allow a more detailed 76 

assessment by the reviewer. For AUA and EAU abstracts, a similar procedure was followed. 77 
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Studies proposed as being eligible or where eligibility was unclear or there was disagreement 78 

between reviewers were reviewed by at least one member of the Steering Committee to reach 79 

a decision. 80 

2.4 Data Collection and Quality Control 81 

Individual patient data on baseline characteristics, treatment, and outcome were requested for 82 

eligible studies using a pre-defined format (Online Appendix 2). 83 

Data of each study were analyzed separately and compared to those in the publication. Results 84 

were sent to the principal investigator for approval along with any discrepancies noted. 85 

2.5 Data Synthesis and Statistical Evaluation 86 

2.5.1 Outcome Measures 87 

The efficacy of a single immediate instillation of chemotherapy after TURB was compared to 88 

TURB alone with respect to: 89 

Primary outcome: time to first recurrence, histologically confirmed.  90 

Secondary outcomes: time to progression to muscle invasive disease, overall duration of 91 

survival, time to death due to bladder cancer 92 

2.5.2 Statistical Evaluation 93 

The primary analysis was carried out in all eligible patients with pTa or pT1 tumors. 94 

Confirmatory analyses in all randomized patients could not be done due to missing data for 95 

ineligible patients. 96 
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Ignoring recurrences after the first, the number needed to treat (NNT) to prevent one 97 

recurrence within 5 years was calculated in eligible patients and in all randomized patients 98 

assuming ineligible patients recurred within 5 years. 99 

For time to event comparisons, starting point was date of randomization. For patients who died 100 

prior to an event of interest, death from a cause other than bladder cancer was a competing 101 

risk and date of death was the date of the competing risk event. Patients without an event were 102 

censored at last date of follow up. 103 

Times to recurrence, progression and death due to bladder cancer were estimated by 104 

cumulative incidence functions taking death prior to an event as competing risk. 105 

Overall duration of survival was estimated by the Kaplan-Meier technique. Median duration of 106 

follow up was calculated in all patients based on censoring at time of event. 107 

Time to event distributions were compared using a Cox proportional hazards model stratified 108 

by study. The Fine-Gray test for competing risks was calculated as a sensitivity analysis. All tests 109 

were two sided using 0.05 significance level. 110 

Fixed effect meta-analysis Forest plots were used to visually assess heterogeneity along with 111 

Cochran’s Q chi-square test for heterogeneity and Higgins I2. Heterogeneity of treatment effect 112 

was tested in a Cox proportional hazards model using treatment by covariate interactions for 113 

variables in Figure 3. This included the 2006 EORTC risk scores for recurrence and progression 114 

[12] and the 2013 EAU risk group classification [1]. Subgroup analyses were carried out for 115 

factors where the interaction was significant at 0.05. 116 
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Exploratory non-randomized comparisons were carried out according to the chemotherapy, 117 

delay between TURB and immediate instillation, and use of post-operative irrigation. 118 

No studies or patients were excluded for quality reasons.   119 

3. Evidence Synthesis 120 

3.1 Literature Search Results 121 

2365 abstracts were identified by the literature search (Online Appendix 1). After deletion of 122 

duplicates, 1559 abstracts remained and divided among 6 reviewers so that each abstract was 123 

reviewed by two reviewers. They identified 171 abstracts for which the full text was reviewed. 124 

Abstracts of two potentially eligible but unpublished studies were identified [13,14]. Attempts 125 

to contact the authors of these studies were unsuccessful. One study was ineligible due to use 126 

of fulguration instead of TURBT [15]. In another, a subgroup of 19 patients was potentially 127 

eligible. Since there were no recurrences in these patients, they would have not contributed to 128 

the treatment comparisons and were not included [16]. Three other potentially eligible 129 

unpublished studies without abstracts identified in clinicaltrials.gov were reviewed: 130 

NCT01475266, NCT00003725 and NCT00445601. 131 

After review of 171 full texts, 13 RCTs published between 1985 and 2011 were eligible for 132 

inclusion [8, 17–31].  133 

44 studies identified from EAU and AUA meeting abstracts did not provide additional eligible 134 

studies.  135 

Further details are provided in the PRISMA flow diagram (Online Figure 1). 136 
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3.2 Eligible Studies 137 

Table 1 lists the 13 eligible studies. For 2 studies with 106 (4.4%) of the 2384 eligible patients, it 138 

was not possible to obtain individual patient data [30-31]. In these two studies and the two 139 

unpublished studies with abstracts [13-14], a single instillation reduced the recurrence rate as 140 

compared to TURB alone. 141 

3.3 Eligible Studies with Individual Patient Data 142 

Individual patient data were obtained for all 2278 eligible patients entered [8, 17-29].  143 

Four were single center [22,23,28,29] and seven were multicenter (1 multi-national), three with 144 

a central randomization [21,25,26] and four with envelopes or local randomization lists 145 

[8,18,20,27]. No studies were double blind. 146 

3.3.1 Study Characteristics 147 

As found in the original publications, 2278 (84.2%) of 2705 randomized patients were eligible: 148 

86% on control (TURB only) and 83% on a single instillation. The main reason of ineligibility was 149 

an inappropriate histology as patients were randomized and treated prior to pathological 150 

confirmation. 1161 (51.0%) were randomized to control and 1117 (49.0%) to a single 151 

instillation. In three studies, patients in the control group received an immediate instillation of 152 

sterile water or saline after TURB [21,27,28]. 153 

Median follow up was 6.0 years for recurrence and 9.0 years for survival (Table 1). 154 

3.3.2 Baseline characteristics 155 
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Table 2 provides the distribution of baseline characteristics. Median age was 64.0 years, 73.3% 156 

were male, 81.4% had primary tumors and 77.3% a single tumor. The median tumor size was 2 157 

cm and 18.2% had a tumor > 3 cm. 74.3% were pTa, 52.8% G1/LG, 6.6% G3/HG and 1 patient 158 

had CIS. Among the 1620 patients for whom the EORTC recurrence score could be calculated, 159 

609 (37.6%) had a score of 0, 789 (48.7%) a score of 1-4 and 222 (13.7%) a score of 5-11. In the 160 

1865 patients for whom the EORTC progression score could be calculated, 879 (47.1%) had a 161 

score of 0, 699 (37.5%) a score of 2-6 and 287 (15.3%) a score of 7-17.  162 

Baseline characteristics are well balanced in the treatment groups, except there are slightly 163 

more T1 patients, 24.7% versus 21.8%, and HG/G3 patients, 8.0% versus 5.3%, on immediate 164 

instillation. There are thus more patients at high risk of progression on a single instillation. 165 

Epirubicin was used in 5 studies, mitomycin C in 4, pirarubicin in 1 and thiotepa in 1. Time of 166 

instillation was available in 837 patients: 335 (40.0%) received the instillation within 2 hours, 167 

467 (55.8%) between 3 to 12 hours and 35 (4.2%) after 12 hours (Table 3). 168 

Post-operative irrigation (non-randomized) was used in 898 (56.4%) patients while 694 (43.6%) 169 

patients did not receive irrigation. (Online Table 1). 170 

3.3.3 Time to First Recurrence 171 

1128 (49.5%) of 2278 patients recurred: 475 (42.5%) allocated to a single instillation and 653 172 

(56.2%) to TURB (Table 4). Median tumor diameter at first recurrence was 3 mm in both groups 173 

(Online Table 2). 174 
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The difference in time to first recurrence between treatments is statistically significant in favor 175 

of immediate instillation, with a reduction of 35% in the relative risk of recurrence: HR = 0.65, 176 

95% CI: 0.58 – 0.74, p < 0.001. 5 year recurrence rates were 44.8% (95% CI: 41.6% – 48.0%) on a 177 

single instillation and 58.8% (95% CI: 55.7% – 61.9%) on TURB. Median times to first recurrence 178 

were 12 and 3 years, respectively (Figure 1). 179 

The NNT to prevent 1 recurrence within 5 years is 7 eligible patients, 95% CI: 5.5 – 10, and 10 180 

randomized patients, 95% CI: 7 - 15. 181 

Figure 2 shows the Forest Plot of time to first recurrence stratified by chemotherapy and study. 182 

There was significant heterogeneity between studies, p < 0.0001, I2 = 73.8. Immediate 183 

instillation was not effective in the thiotepa study, interaction test p = 0.002. Reductions in 184 

relative risks of recurrence were similar for the other 3 chemotherapies. Non randomized 185 

comparisons suggest better efficacy when the instillation is given within two hours after TURB. 186 

3.3.3.1 Effect of an Immediate Instillation according to Patient Characteristics 187 

In Figure 3, the test for interaction is significant only for the prior recurrence rate and EORTC 188 

Recurrence Risk Score. Recurrent patients with a prior recurrence rate > 1 recurrence per year 189 

(Online Figure 2) and patients with a recurrence score > 5 (Online Figure 3) did not benefit from 190 

the instillation. 191 

3.3.3.2 Post-Operative Irrigation 192 

In a non-randomized comparison of 1592 patients, post-operative irrigation reduced the risk of 193 

recurrence, both overall (HR = 0.69, 95% CI: 0.59, 0.88, p < 0.001) and in the two treatment 194 
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groups. Adjusting for the randomized treatment and EORTC Recurrence Risk Score, post-195 

operative irrigation reduced the relative risk of recurrence by 21%, HR = 0.79, 95% CI: 0.67 – 196 

0.93, p = 0.004. A single instillation reduced the risk of recurrence, both in patients receiving 197 

and not receiving post-operative irrigation. 198 

3.3.4 Time to Progression  199 

Time to progression data were available in 8 studies with 1765 patients. 108 patients (6.1%) 200 

progressed, 57 (6.6%) of 866 patients receiving a single instillation and 51 (5.7%) of 899 patients 201 

on TURB alone (Table 4). 202 

Figure 4 presents the time to progression by treatment. The difference was not statistically 203 

significant: HR = 1.21, 95% CI: 0.83 – 1.78, p = 0.32. Five year progression rates were 5.6% (95% 204 

CI: 3.8% – 7.4%) on a single instillation and 4.8% (95% CI: 3.2% – 6.5%) on TURB alone.  205 

Time to progression stratified by chemotherapy and study is provided in Online Figure 4, with 206 

no significant heterogeneity between studies, I2 = 13.7. Stratification by the EORTC Progression 207 

Risk Score yielded similar results: HR = 1.09, 95% CI: 0.74 – 1.60, p = 0.68, as did stratification by 208 

stage and grade. 209 

3.3.4.1 Effect of an Immediate Instillation according to Patient Characteristics 210 

No interactions were statistically significant for progression, although the same trends as for 211 

recurrence were seen. There was a suggestion of a higher risk of progression (HR = 1.60) on an 212 

immediate instillation in the 220 patients with an EORTC Recurrence Risk Score > 5 (Online 213 
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Figure 5), however instillation patients in this subgroup had a higher baseline EORTC 214 

Progression Score, 8.2 versus 7.8. 215 

3.3.5 Overall Duration of Survival 216 

Survival data were available in 7 studies with 1509 patients.  The duration of follow up was 217 

similar in the two treatment groups with median of 9.0 years on a single instillation and 8.9 218 

years on TURB.  460 (30.5%) deaths were reported, in 242 (32.8%) of 737 patients receiving a 219 

single instillation and 218 (28.2%) of 772 patients with TURB alone. 59 (3.9%) died due to 220 

bladder cancer, 75 (5.0%) due to another malignant disease, and 282 (18.7%) due to associated 221 

chronic disease (Table 4). 222 

The difference in survival is statistically significant in favor of no instillation with a relative 223 

increase of 26% in the risk of death on an immediate instillation: HR = 1.26, 95% CI: 1.05 – 1.51, 224 

p = 0.015 (Figure 5). 5 year survival rates were 88.0% (95% CI: 85.3% – 90.3%) with a single 225 

instillation and 88.8% (95% CI: 86.1% – 91.0%) on TURB, with the curves separating after 6 226 

years. Median survivals were 13.1 years and 14.9 years, respectively.  227 

Online Figure 6 shows the duration of survival stratified by study and chemotherapy, with no 228 

evidence of heterogeneity between studies, I2 = 0. Stratification by the EORTC Progression Risk 229 

Score yielded similar results: HR = 1.24, 95% CI: 1.02 – 1.50, p = 0.03, as did stratification by 230 

stage and grade. 231 

3.3.5.1 Effect of an Immediate Instillation according to Patient Characteristics 232 
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There was a suggestion of a shorter survival on an immediate instillation in recurrent patients, 233 

patients with an EORTC Recurrence Risk Score > 5 and EAU high risk patients. (Online Figure 7) 234 

3.3.6 Time to Death Due to Bladder Cancer 235 

59 (3.9%) patients died due to bladder cancer, 32 (4.3%) of 737 patients receiving a single 236 

instillation and 27 (3.5%) of 772 patients on TURB (Table 4).  237 

Figure 6 presents the time to death due to bladder cancer by treatment group. The difference 238 

was not statistically significant: HR = 1.31, 95% CI: 0.78 – 2.19, p = 0.31. 5 year bladder cancer 239 

death rates were 2.1% (95% CI: 1.0% – 3.3%) in patients receiving a single instillation and 2.0% 240 

(95% CI: 0.9% – 3.1%) on TURB. Online Figure 8 presents time to death due to bladder cancer 241 

stratified by chemotherapy and study, with medium heterogeneity between studies, I2 = 47.3. 242 

Stratification by EORTC Progression Risk Score yielded a slightly reduced hazard ratio: HR = 243 

1.13, 95% CI: 0.67 – 1.91, p = 0.65, as did stratification by stage and grade. 244 

3.3.6.1 Effect of an Immediate Instillation according to Patient Characteristics 245 

The number of deaths due to bladder cancer is small and no interactions in Online Figure 9 246 

were statistically significant, but similar trends were seen as for overall survival, with a 247 

suggestion of a shorter disease specific survival on a single instillation in patients with 248 

recurrence risk score > 5. 249 

3.3.7 Relationship between Cause of Death and EORTC Recurrence Risk Score 250 

Table 5 lists the cause of death by treatment group according to EORTC Recurrence Risk Score. 251 

In patients with Scores 0 and 1 – 4, the duration of survival and the distribution of the causes of 252 
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death were similar in the two treatment groups. Despite adjustment for an imbalance in tumor 253 

stage and grade, this exploratory analysis suggests that in patients with Recurrence Risk Score > 254 

5, more patients may have died on a single instillation, 65/106 (61.3%), than on TURB alone, 255 

44/102 (43.1%), with a higher percent of patients dying from malignant disease (bladder cancer 256 

or other) compared to patients not receiving an instillation, 35 (33.0%) versus 20 (19.6%). This 257 

was not a planned subgroup analysis and these differences could have occurred by chance. 258 

4. Conclusions 259 

The results of our IPD meta-analysis have clearly confirmed the efficacy of a single immediate 260 

instillation of chemotherapy. The scientific rationale and explanation for its efficacy is based on 261 

its anti-tumor effect in destroying tumors cells floating in the irrigation fluid and urine after 262 

TURB and on its ablative effect on residual tumor cells at the site of the resection and on small 263 

overlooked tumors [32,33]. 264 

A single immediate instillation was not effective in patients with a prior recurrence rate > 1 265 

recurrence per year and in patients with EORTC recurrence score > 5. This last subgroup was 266 

mainly composed of patients with multiple tumors (50.9%), tumors > 3 cm (69.8%) and T1 267 

tumors (75.7%).  268 

These results can help us make more precise recommendations for clinical practice. The 269 

decision to give an early instillation should be based on information available at time of TURB: 270 

the previous recurrence rate and the size and number of tumors. The definitive stage and grade 271 

is unknown at this time. From the weight of these parameters in the EORTC Recurrence Score 272 

[12], an early instillation is recommended in patients with: 273 
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1) single or multiple (up to 7 lesions) primary papillary tumor(s) smaller than 3 cm 274 

2) single primary papillary tumors larger than 3 cm 275 

3) single small recurrent papillary tumor with an interval of more than 1 year since the previous 276 

recurrence 277 

Patients with multiple tumors, at least one of which is > 3 cm, will have an EORTC Recurrence 278 

Score > 6. An immediate instillation is not recommended in these patients. 279 

Non-randomized comparisons suggest the instillation is more effective when given within two 280 

hours after TURB. Indirect comparisons could not detect any differences in efficacy between 281 

mitomycin C and epirubicin.  282 

Once the stage and grade are available, further treatment can be planned according to the risk 283 

stratification [1]. 284 

The benefit of an early instillation was most pronounced in low risk patients in whom no further 285 

treatment before recurrence is recommended.  286 

In intermediate risk patients, where the 5 year recurrence rate after a single instillation is nearly 287 

40%, the results support EAU guideline recommendations that a single instillation alone is 288 

insufficient and should be followed by further instillations [1]. A systematic review 289 

demonstrated the best results for schedules where an early instillation preceded further 290 

instillations of chemotherapy [34]. In high risk patients receiving BCG, the only study assessing a 291 

single instillation was inconclusive [35]. 292 
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Recurrences in low risk patients are usually low stage, low grade [36,37]. In this meta-analysis, 293 

recurrences were mostly small, median size 3 mm. Theoretically, small recurrences can be 294 

managed by office fulguration under local anesthesia without a significant burden to the 295 

patient [9,38,39]. There are, however, no prospective randomized comparisons of this 296 

procedure.  297 

This meta-analysis provides non-randomized evidence that use of post-operative irrigation also 298 

reduces recurrences. It may act by helping prevent implantation of circulating tumor cells at the 299 

site of resection. This confirms the results of a previously published abstract [40], but should be 300 

considered with caution as details about duration of irrigation are lacking and the type of fluid 301 

was not available in all patients. 302 

As can be expected from its mode of action, a single instillation did not have a positive effect on 303 

either the long-term progression or survival rates. It was surprising that a significant increase of 304 

26% in the overall risk of death was found in patients with the instillation. Despite adjustment 305 

for imbalances in tumor stage and grade, exploratory analyses suggest a single instillation may 306 

be associated with a shorter survival in patients at high risk of recurrence, i.e. with an EORTC 307 

recurrence risk score > 5. This subgroup, with only 222 (13.7%) of the 1620 patients for whom 308 

the score could be calculated, is precisely the subgroup of patients in which an immediate 309 

instillation is not effective or recommended. Patients with a high prior recurrence rate and risk 310 

of recurrence may be at higher risk of (unrecognized) perforation, which could contribute to 311 

their poor prognosis [41]. 312 
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Lamm et al [42] found that intravesical chemotherapy did not influence the long-term course of 313 

the disease and raised concerns that repeated intravesical chemotherapy might be 314 

carcinogenic, however the EORTC found no evidence of carcinogenicity in 3 studies with more 315 

than 1200 patients [43,44]. 316 

This is the first meta-analysis to study this question which is based on individual patient data 317 

with a relatively long follow up and identify patients who benefit or not from an immediate 318 

instillation. Nevertheless, there are a number of limitations in the interpretation of the data, 319 

especially the long-term results. No information was collected on further treatment after 320 

recurrence or progression or on the occurrence of distant metastases. Only 7 studies 321 

contributed to progression comparisons and 5 studies to survival comparisons, 3 with a median 322 

follow up of more than 10 years. Survival was not a formal endpoint in these studies and it is 323 

unknown to what extent the cause of death was based on autopsy evidence. 324 

Finally, no information on adverse events was collected. Although some severe complications 325 

after early instillation have been reported [45,46], their frequency is low if indications for their 326 

use are respected and proper safeguards followed. 327 

In summary, although a single immediate instillation of chemotherapy reduced the relative risk 328 

of recurrence by 35% and 5 year recurrence rate by 14%, it is not effective in patients with a 329 

prior recurrence rate > 1 recurrence per year or in patients with EORTC Recurrence Risk Score > 330 

5. It does not prolong either the time to progression or the time to death due to bladder 331 

cancer. Exploratory analyses suggest that the instillation may be associated with an increase in 332 

the risk of death in patients at high risk of recurrence in whom the instillation is not effective 333 
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and thus not recommended. The long-term survival differences may be biased by the treatment 334 

received after recurrence and thus may be chance findings. Non-randomized evidence indicates 335 

the use of post-operative irrigation may also reduce recurrences. 336 

5. Acknowledgements 337 

This work is a joint project of the European Association of Urology (EAU) and the European 338 

Organisation for Research and Treatment of Cancer (EORTC). 339 

There was no dedicated funding. We are grateful to the Fondation Contre le Cancer and the 340 

Kom op tegen Kanker for providing core support to the EORTC through the EORTC Charitable 341 

Trust. 342 

Steering Committee 343 

Marko Babjuk, Brant Inman, Eero Kaasinen, James N’Dow, Jorg Oddens, Keith Parsons, Richard 344 

Sylvester 345 

Literature Search 346 

Cathy Yuan, Karin Plass 347 

Abstract Review 348 

Nikos Grivas, Viktor Soukup, Otakar Capoun, Giorgi Khvadagiani, Khalil Hetou, Vital Hevia, 349 

Konstantinos Dimitropoulos, Sajjad Rahnama'I, Brant Inman 350 

Abstract and full text support 351 

Karin Plass 352 



21 
 

Support and review of draft report 353 

Thomas Lam354 



6.0 References 

1. Babjuk M, Burger M, Zigeuner R et al. EAU Guidelines on Non–Muscle-invasive Urothelial 

Carcinoma of the Bladder: Update 2013. Eur Urol 2013; 64:639-653. 

2. Sylvester R, Oosterlinck W, van der Meijden A. A single immediate postoperative instillation 

of chemotherapy decreases the risk of recurrence in patients with stage Ta T1 bladder 

cancer: a meta-analysis of published results of randomized clinical trials. J Urol 2004; 

171:2186–90. 

3. Hall MC, Chang SS, Dalbagni G et al. Guideline for the management of nonmuscle invasive 

bladder cancer (stages Ta, T1, and Tis): 2007 update. J Urol 2007; 178:2314-30. 

4. Burks FN, Liu AB, Suh RS et al. Understanding the use of immediate intravesical 

chemotherapy for patients with bladder cancer. J Urol 2012; 188:2108-13. 

5. Cookson MS, Chang SS, Oefelein MG, Gallagher JR, Schwartz B, Heap K. National practice 

patterns for immediate postoperative instillation of chemotherapy in nonmuscle invasive 

bladder cancer. J Urol 2012; 187:1571-76. 

6. Lee CT, Barocas D, Globe DR et al. Economic and humanistic consequences of preventable 

bladder tumors recurrences in nonmuscle invasive bladder cancer cases. J Urol 2012; 

188:2114-19. 

7. Palou-Redorta J, Roupret M, Gallagher JR, Heap K, Corbell C, Schwartz, B. The use of 

immediate postoperative instillations of intravesical chemotherapy after TURBT of NMIBC 

among European countries. World J Urol. 2014; 32:525-30. 



23 
 

8. Gudjonsson S, Adell L, Merdasa F, et al. Should all patients with non muscle invasive bladder 

cancer receive early intravesical chemotherapy after transurethral resection? The results of 

a prospective randomized multicentre study. Eur Urol 2009;55: 773-80. 

9. Holmang S. Early single-instillation chemotherapy has no real benefit and should be 

abandoned in non-muscle invasive bladder cancer. Eur Urol Suppl 2009;8:458-63. 

10. Abern MR, Owusu RA, Anderson MR, Rampersaud EN; Inman BA. Perioperative Intravesical 

Chemotherapy in Non–Muscle-Invasive Bladder Cancer: A Systematic Review and Meta-

Analysis. JNCCN 2013;11:477–484. 

11. Perlis N, Zlotta AR, Beyene J, Finelli A, Fleshner NE, Kulkarni GS. Immediate Post–

Transurethral Resection of Bladder Tumor Intravesical Chemotherapy Prevents Non–

Muscle-invasive Bladder Cancer Recurrences: An Updated Meta-analysis on 2548 Patients 

and Quality-of-Evidence Review. Eur Urol 2013;64:421-30. 

12. 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;49:466-77. 

13. vom Dorp F, Goepel M, Sperling H, Rübben H, Jocham D, Kausch I. Mitomycin-

frühinstillation versus keine rühinstillation beim low-grade urothelkarzinom der blase. 

Ergebnisse einer multizentrischen, prospektiv randomisierten studie. Poster 15.1, 62nd 

Kongress der Deutschen Gesellschaft für Urologie, 22 – 25 September 2010, Düsseldorf, 

Germany. 



24 
 

14. Petcu V, Rotariu P, Dinca F, Sarb D, Crisan G. Adjuvant instillation therapy in the treatment 

of non-muscle invasive bladder cancer during the first two years after transurethral 

resection. Eur Urol Suppl 2010;9:646,C108. 

15. Malling N, Sorensen SS. Adjuvant Thio-tepa ved behandling af blaerepapillomer. [Adjuvant 

thio-tepa in the treatment of bladder papilloma. A prospective randomized study]. Ugeskr 

Laeg 1980;142: 1678-9. 

16. Di Stasi SM, Valenti M, Verri C, et al. Electromotive instillation of mitomycin immediately 

before transurethral resection for patients with primary urothelial non-muscle invasive 

bladder cancer: a randomized controlled trial. Lancet Oncol 2011;12:871–9. 

17. MRC Working Party on Urological Cancer. The effect of intravesical thiotepa on the 

recurrence rate of newly diagnosed superficial bladder cancer. An MRC Study. Br J Urol 

1985;57:680-5. 

18. Medical Research Council Working Party on Urological Cancer, Subgroup on Superficial 

Bladder Cancer. The effect of intravesical thiotepa on tumour recurrence after endoscopic 

treatment of newly diagnosed superficial bladder cancer. A further report with long-term 

follow-up of a Medical Research Council randomized trial. Br J Urol 1994;73:632-8. 

19. Tolley DA, Hargreave TB, Smith PH, et al. Effect of intravesical mitomycin C on recurrence of 

newly diagnosed superficial bladder cancer: interim report from the Medical Research 

Council Subgroup on Superficial Bladder Cancer (Urological Cancer Working Party). Br Med J 

1988;296:1759-61. 



25 
 

20. Tolley DA, Parmar MKB., Grigor KM, Lallemand G. and the Medical Research Council 

Superficial Bladder Cancer Working Party. The effect of intravesical mitomycin C on 

recurrence of newly diagnosed superficial bladder cancer: a further report with 7 years of 

followup. J Urol 1996;155: 1233-8. 

21. Oosterlinck W, Kurth KH, Schroder FH, Bultinck J, Hammond B and Sylvester R. A 

prospective European Organization for Research and Treatment of Cancer Genitourinary 

Group randomized trial comparing transurethral resection followed by a single intravesical 

instillation of epirubicin or water in single stage Ta, T1 papillary carcinoma of the bladder. J 

Urol 1993;149:749-52. 

22. Ali-el-Dein B, Nabeeh A, el-Baz M, Shamaa S and Ashamallah A. Single-dose versus multiple 

instillations of epirubicin as prophylaxis for recurrence after transurethral resection of pTa 

and pT1 transitional-cell bladder tumours: a prospective, randomized controlled study. Br J 

Urol 1997;79: 731-5. 

23. Solsona E, Iborra I, Ricos JV, Monros JL, Casanova J and Dumont R. Effectiveness of a single 

immediate mitomycin C instillation in patients with low risk superficial bladder cancer: short 

and long-term followup. J Urol 1999;161:1120-3. 

24. Rajala P, Liukkonen T, Raitanen M et al. Transurethral resection with perioperative 

instillation on interferon- or epirubicin for the prophylaxis of recurrent primary superficial 

bladder cancer: a prospective randomized multicenter study FinnBladder III. J Urol 

1999;161:1133-6. 



26 
 

25. Rajala P, Kaasinen E, Raitanen M, Liukkonen T, Rintala E and the Finnbladder Group. 

Perioperative single dose instillation of epirubicin or interferon- after transurethral 

resection for the prophylaxis of primary superficial bladder cancer recurrence: a prospective 

randomized multicenter study: Finnbladder III long-term results. J Urol 2002;168:981-5. 

26. Okamura K, Ono Y, Kinukawa T, et al. Randomized study of single early instillation of (2_R)-

4_-O-tetrahydropyranyl-doxorubicin for a single superficial bladder carcinoma. Cancer 

2002;94:2363-8. 

27. Berrum-Svennung I, Granfors T, Jahnson S, Boman H and Holmang S. A single instillation of 

epirubicin after transurethral resection of bladder tumors prevents only small recurrences. J 

Urol 2008;179:101-6. 

28. Tatar CA, Yilmaz N, Doluoglu OG, Adsan O. Effects of intravesical mitomycin and distilled 

water on recurrence after TUR-TM in Ta, T1 tumors. J Clin Anal Med 2011;2:27–9. 

29. De Nunzio C, Carbone A, Albisinni S, et al. Long-term experience with early single mitomycin 

C instillations in patients with low-risk non-muscle-invasive bladder cancer: prospective, 

single-centre randomised trial. World J Urol 2011,29: 517–21. 

30. Barghi MR, Rahmani MR, Moghaddam SMMH, Jahanbin M. Immediate intravesical 

instillation of mitomycin C after transurethral resection of bladder tumor in patients with 

low-risk superficial transitional cell carcinoma of bladder. Urol J 2006;3:220-4. 



27 
 

31. El-Ghobashy S, El-Leithy TR, Roshdy MM, El-Ghanzoury HM. Effectiveness of a single 

immediate mitomycin C instillation in patients with low risk superficial bladder cancer: short 

and long-term follow-up. J Egypt Natl Canc Inst 2007;19:121–6. 

32. Pan JS, Slocum HK, Rustum YM, et al. Inhibition of implantation of murine bladder tumor by 

thiotepa in cauterized bladder. J Urol 1989;142:1589-93. 

33. Brocks CP, Büttner H, Böhle A. Inhibition of tumor implantation by intravesical gemcitabine 

in a murine model of superficial bladder cancer. J Urol 2005;174:1115-8. 

34. Sylvester RJ, Oosterlinck W, Witjes JA. The schedule and duration of intravesical 

chemotherapy in patients with non muscle invasive bladder cancer: a systematic review of 

the published results of randomized clinical trials. Eur Urol 2008;53:709-19. 

35. Cai T, Nesi G, Tinacci G et al. Can Early Single Dose Instillation of Epirubicin Improve Bacillus 

Calmette-Guerin Efficacy in Patients With Nonmuscle Invasive High Risk Bladder Cancer? 

Results From a Prospective, Randomized, Double-Blind Controlled Study. J Urol 

2008;180:110-15. 

36. Holmäng S, Andius P, Hedelin H, et al. Stage progression in Ta papillary urothelial tumours: 

relationship to grade, immunohistochemical expression of tumour markers, mitotic 

frequency and DNA ploidy. J Urol 2001;165:1124-8. 

37. Fujii Y, Kawakami S, Koga F, et al. Long-term outcome of bladder papillary urothelial 

neoplasms of low malignant potential. BJU Int 2003;92:559-62. 



28 
 

38. Herr HW, Donat SM, Reuter VE. Management of low grade papillary bladder tumors. J Urol 

2007;178:1201-5.  

39. Sabir EF, Holmang S. TaG1 Bladder Cancer: A Third of All Primary Tumors and 80% of All 

Recurrences Can Be Treated in the Office Using Local Anesthesia. Urology Practice 

2014;1:184-8. 

40. Whelan P, Griffiths G, Stower M et al. Preliminary results of a MRC randomised trial of post-

operative irrigation of superficial bladder cancer. In: Proceedings of the American Society of 

Clinical Oncology, vol 20, abstract 708, 2001. 

41. Comploj E, Dechet CB, Mian M, et al. Perforation during TUR of bladder tumors influences 

the natural history of superficial bladder cancer. World J Urol 2014,32:1219 – 1223. 

42. Lamm DL, Riggs DR, Traynelis CL, Nseyo UO. Apparent failure of current intravesical 

chemotherapy prophylaxis to influence the long-term course of superficial transitional cell 

carcinoma of the bladder. J Urol 1995;153:1444-50. 

43. Kurth K, Tunn U, Ay R et al. Adjuvant chemotherapy for superficial transitional cell bladder 

carcinoma: long-term results of a European Organization for Research and Treatment of 

Cancer randomized trial comparing doxorubicin, ethoglucid and transurethral resection 

alone. J Urol 1997;158:378-84. 

44. Bouffioux C, Kurth KH, Bono A et al. Intravesical adjuvant chemotherapy for superficial 

transitional cell bladder carcinoma: results of 2 European Organization for Research and 

Treatment of Cancer randomized trials with mitomycin C and doxorubicin comparing early 



29 
 

versus delayed instillations and short-term versus long-term treatment. J Urol 

1995;153:934–41. 

45. Oddens JR, van der Meijden AP, Sylvester R. One immediate postoperative instillation of 

chemotherapy in low risk Ta, T1 bladder cancer patients. Is it always safe? Eur Urol 

2004;46:336-8. 

46. Elmamoun MH, Christmas TJ, Woodhouse CR. Destruction of the bladder by single dose 

Mitomycin C for low-stage transitional cellcarcinoma (TCC) – avoidance, recognition, 

management and consent. BJU Int 2014;113:e34-8. 

 



30 
 

 

Table 1: Eligible Studies 

Table 2: Baseline Patient and Tumor Characteristics 

Table 3: Intravesical Chemotherapy 

Table 4: Patient Outcome 

Table 5: Cause of Death by EORTC Recurrence Risk Score 

 

Figure 1: Time to First Recurrence 

Figure 2: Time to First Recurrence Stratified by Chemotherapy and Study 

Figure 3: Effect of an immediate instillation on recurrence by patient characteristics 

Figure 4: Time to progression 

Figure 5: Duration of survival 

Figure 6: Time to Death due to Bladder Cancer 

 

Online Table 1: Post-operative Irrigation 

Online Table 2: Tumor diameter at first recurrence 

 



31 
 

Online Figure 1: PRISMA Flow Diagram 

Online Figure 2: Time to First Recurrence according to Prior Recurrence Rate 

Online Figure 3: Time to First Recurrence according to EORTC Recurrence Risk Score 

Online Figure 4: Time to progression Stratified by Chemotherapy and Study 

Online Figure 5: Effect of an immediate instillation on progression by patient characteristics 

Online Figure 6: Duration of survival stratified by chemotherapy and study 

Online Figure 7: Effect of an immediate instillation on survival by patient characteristics 

Online Figure 8: Time to Death due to Bladder Cancer stratified by chemotherapy and study 

Online Figure 9: Effect of an immediate instillation on death due to bladder cancer by patient 

characteristics 

 

Online Appendix 1: Literature Search Strategy 

Online Appendix 2: Individual Patient Data Requested 


