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Introduction

Factors predicting response to adjuvant chemotherapy (AC) are required to identify patients who will most benefit from it. The aim of this study was to evaluate the impact of carcinoma in situ (CIS) at radical cystectomy (RC) on recurrence free survival (RFS), cancer specific survival (CSS) and overall survival (OS) of patients treated by AC.

Materials and methods

A single-center retrospective study was performed on patients who received AC after RC without pre-RC chemotherapy or trimodal therapy.

Results:

Among the 150 patients analyzed, 52,7% had CIS on the RC specimens. Baseline characteristics were not significantly different between the CIS negative and positive groups. Most patients received a cisplatin-based AC (74%). The median follow-up of the cohort was 36,4 months. The presence of CIS was not significantly associated to disease-recurrence (OR = 0,67; 95%CI = 0,35-1,29; p = 0,23), cancer related death (OR = 0,70; 95%CI = 0,36-1,33; p = 0,27) or death by any cause (OR = 0,80; 95%CI = 0,42-1,52; p = 0,50). The presence of CIS had no significant impact on RFS (HR = 0,86; 95%CI = 0,56-1,33; p = 0,49), CSS (HR = 0,85; 95%CI = 0,53-1,36; p = 0,50) or OS (HR = 0,93; 95%CI = 0,60-1,45; p = 0,74).

Conclusion

The presence of CIS on RC specimens did not have an impact on survival of patients treated by AC. CIS could be evaluated as a prognostic factor of response to novel adjuvant regimens such as immunotherapy.
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Urinary Bladder Neoplasms, carcinoma in situ, cystectomy, adjuvant chemotherapy, The use of neoadjuvant chemotherapy (NAC) in patients undergoing RC is limited. In the SEER database over the 2004-2013 period, 18% of eligible patients received NAC [START_REF] Macleod | Trends and appropriateness of perioperative chemotherapy for muscle-invasive bladder cancer[END_REF]. In a 2012 published European survey, only 12% of patients undergoing RC were considered for NAC [START_REF] Burger | Use of neoadjuvant chemotherapy for muscleinvasive bladder cancer is low among major European centres: results of a feasibility questionnaire[END_REF]. The use of adjuvant chemotherapy (AC) is still debated.

The French and European guidelines suggest the utilization of cisplatin-based AC for tumors with high risk of recurrence (>pT2 or node positive status (pN+) or positive surgical margins). However limited evidence from phase III RCTs (Randomized controlled trials) is available to recommend routine use of AC. For example, the EORTC 30994 randomized trial focusing on immediate versus deferred chemotherapy did not recruit enough patients to conclude [START_REF] Rouprêt | French ccAFU guidelines -update 2020-2022: bladder cancer[END_REF][START_REF] Witjes | European Association of Urology Guidelines on Muscle-invasive and Metastatic Bladder Cancer: Summary of the 2020 Guidelines[END_REF][START_REF] Leow | Adjuvant chemotherapy for invasive bladder cancer: a 2013 updated systematic review and meta-analysis of randomized trials[END_REF][START_REF] Sternberg | Immediate versus deferred chemotherapy after radical cystectomy in patients with pT3-pT4 or N+ M0 urothelial carcinoma of the bladder (EORTC 30994): an intergroup, open-label, randomised phase 3 trial[END_REF]. A better selection of responders in order to identify patients who will most benefit from AC is required.

Carcinoma in situ (CIS) is a flat high grade lesion confined to the mucosa that has a high propensity for invasion and metastasis [START_REF] Casey | Diagnosis and management of urothelial carcinoma in situ of the lower urinary tract: a systematic review[END_REF][START_REF] Subiela | Carcinoma In Situ of the Urinary Bladder: A Systematic Review of Current Knowledge Regarding Detection, Treatment, and Outcomes[END_REF]. CIS has been identified as a prognostic factor increasing the risk of recurrence and progression of primary non-MIBC [START_REF] Millán-Rodríguez | Multivariate analysis of the prognostic factors of primary superficial bladder cancer[END_REF]. Concomitant CIS was reported in 39,4% of RC specimens in a recent systematic review and meta-analysis. The latter showed that concomitant CIS on RC specimens was not associated to survival except for patients with organ confined bladder cancer where it was associated with worse recurrence free survival (RFS) and cancer specific survival (CSS). Furthermore, concomitant CIS at RC was shown to be a predictor of ureteral involvement regardless of tumor stage [START_REF] Kimura | Prognostic Value of Concomitant Carcinoma In Situ in the Radical Cystectomy Specimen: A Systematic Review and Meta-Analysis[END_REF].

CIS is believed to be refractory to chemotherapy. Tachibana et al. reported that CIS poorly responded to cisplatin-based NAC [START_REF] Tachibana | Urothelial carcinoma in situ response to cisplatin-based neoadjuvant chemotherapy, or lack thereof: Impact on patient selection for organ preservation in muscle-invasive disease?[END_REF]. In two other series, concomitant CIS on pre-cystectomy transurethral bladder tumor resection specimens had shown to be associated with lower pathological complete response rate at RC following NAC. However this did not significantly affect oncologic outcomes in terms of RFS, CSS or overall survival (OS) [START_REF] Parker | The effect of concomitant carcinoma in situ on neoadjuvant chemotherapy for urothelial cell carcinoma of the bladder: inferior pathological outcomes but no effect on survival[END_REF][START_REF] Thomas | Prognostic Effect of Carcinoma In Situ in Muscle-invasive Urothelial Carcinoma Patients Receiving Neoadjuvant Chemotherapy[END_REF]. Among the factors predicting prognosis in patients treated by AC, Muramaki et al. showed that concomitant CIS in RC specimens was a significant predictor of disease recurrence and CSS [START_REF] Muramaki | Prognostic significance of adjuvant cisplatin-based combination chemotherapy following radical cystectomy in patients with invasive bladder cancer[END_REF].

The aim of our study was to evaluate the impact of CIS on RC specimens on RFS, CSS and OS of patients treated by AC after RC without pre-operative chemotherapy or trimodal therapy.

MATERIALS AND METHODS

A single-center retrospective study was performed on patients who underwent RC for non-metastatic bladder cancer between January 2004 and June 2017 followed by adjuvant chemotherapy. Patients with pre-operative chemotherapy or radiotherapy (NAC, induction chemotherapy or trimodal treatment) were excluded. Furthermore, patients who underwent adjuvant immunotherapy were also excluded (adjuvant immunotherapy research protocols started at our center in the last few months of the inclusion period).

Data were collected from the computerized medical records (which started in our RC were performed by trained urologists at our tertiary referral center. Pathologic analysis were carried on by urological pathologists. Most of the patients had their AC in our hospital's oncology department but some patients had their chemotherapy and follow up at their proximity hospital. Follow-ups of all patients included regular physical examinations, blood exams, CT-scans and/or PET-scans. Data recording concerning follow-up included time to recurrence, time to death and cause of death if applicable, and time to latest follow-up. For patients lost to follow-up in our hospital, letters were sent to their general practitioner or referent urologist in order to have the latest information.

Patients' characteristics and outcomes were compared using the chi-squared test, t test and Mann-Whitney-Wilcoxon test. Kaplan-Meier method was used for the analysis of RFS, CSS and OS. The survival curves were compared using the log-rank test. Sub-group analysis were conducted in node negative patients, node positive patients and patients treated by cisplatin-based AC. Significance level was defined for p < 0,05. Statistical analysis were carried on Microsoft Excel version [START_REF] Picozzi | Upper urinary tract recurrence following radical cystectomy for bladder cancer: a metaanalysis on 13,185 patients[END_REF].50 (Microsoft corporation © 2021) and GraphPad Prism version 9.1.2 (GraphPad Software, San Diego, California USA).

RESULTS

During the study period, 945 patients had a RC for bladder cancer without prior systemic treatment, of whom 150 were treated by AC after RC for a non-metastatic bladder cancer, and were included for analysis (figure 1).

Patients' characteristics and clinical variables are listed in table 1. Seventy-nine patients (52,7%) had CIS on their RC specimen analysis. There were no significant differences between the CIS negative and the CIS positive groups concerning all the demographic and clinical variables analyzed. The median age was 65,1 years. There were no significant differences concerning gender, age, BMI, CCI or type of urinary diversion.

Most patients had locally advanced pT3 or pT4 bladder cancer on their RC specimens (85,3%) and 58% had lymph node involvement with no significant differences between the CIS positive and CIS negative groups concerning the pT and pN stage. Histological variants and LVI were present on 44,7% and 60% of RC specimens respectively. Positive surgical margins were found in 14% of cases. There were no significant differences concerning the presence of histological variants, LVI or positive surgical margins between the 2 groups.

The common indications of AC were locally advanced node negative bladder cancer (pT3/T4N0, 37,3%, n=56) or node positive bladder cancer (58%, n=87). Two patients had a pT2N0M0 stage. The AC indication was based on the presence of an aggressive variant histology (one had a neuroendocrine histology without CIS and one had a plasmocytoid histology with CIS).

Most patients received a cisplatin-based AC (74%). There were no significant differences between the CIS positive and CIS negative groups concerning the AC regimen or administration of a cisplatin-based AC.

The median follow-up of the whole cohort was 36,4 months (0,46-195,8 months) with no significant difference between the CIS negative and CIS positive groups. During this follow-up period, 54% of patients suffered from disease recurrence.

Chemotherapy after recurrence was administered to 80,2% of them with no significant difference between the 2 groups. During the study period, 52% percent of patients died of whom 88,5% from bladder cancer recurrence. The presence of CIS was not significantly associated to disease-recurrence (OR = 0,67; 95%CI = 0,35 -1,29; p = 0,23), cancer related death (OR = 0,70; 95%CI = 0,36 -1,33; p = 0,27) or death by any cause (OR = 0,80; 95%CI = 0,42 -1,52; p = 0,50). Sub-group analysis of node negative and node positive populations or patients having received cisplatinbased AC did not show any significant results (Table 2).

The presence of CIS on RC specimens had no significant impact on RFS (HR = 0,86; 95%CI = 0,56 -1,33; p = 0,49) (Figure 2), CSS (HR = 0,85; 95%CI = 0,53 -1,36; p = 0,50) (Figure 3) or OS (HR = 0,93; 95%CI = 0,60 -1,45; p = 0,74) (Figure 4). The median survivals of the CIS negative and CIS positive patients or the hazards ratio for CIS positive patients were not significantly different, including in the subgroup analysis (Table 3).

Two patients in our cohort had UTUC (upper urinary tract urothelial carcinoma) recurrence. Both had CIS on their RC specimens. Here also, there were no significant difference between CIS positive and CIS negative groups (p=0,18).

DISCUSSION

Despite being limited by its retrospective nature, the present study was conducted in a tertiary referral center with a long experience in RC for the treatment of bladder cancer and with a homogeneous policy concerning bladder tumor treatment. To our knowledge, this study presents the largest cohort evaluating the role of CIS in patients treated by AC following RC. Another strength of this study is its 3 years median follow-up. Furthermore, most patients received recommended contemporary AC regimens such as MVAC (Methotrexate/Vinblastine/Doxorubicin/Cisplatin) (66,7%) and GC (Gemcitabine/Cisplatin).

Concerning the limitations of this study it can be noted that the present cohort included patients who had a RC without pre-operative chemotherapy (including NAC) or trimodal therapy. Although several studies suggest that the use of NAC is limited, NAC is considered as the standard of care for cisplatin-eligible patients with a MIBC before RC [START_REF] Rouprêt | French ccAFU guidelines -update 2020-2022: bladder cancer[END_REF][START_REF] Witjes | European Association of Urology Guidelines on Muscle-invasive and Metastatic Bladder Cancer: Summary of the 2020 Guidelines[END_REF][START_REF] Macleod | Trends and appropriateness of perioperative chemotherapy for muscle-invasive bladder cancer[END_REF][START_REF] Burger | Use of neoadjuvant chemotherapy for muscleinvasive bladder cancer is low among major European centres: results of a feasibility questionnaire[END_REF]. This could narrow the population concerned by the results of the present study.

In this cohort, CIS on RC specimens did not have any impact on RFS, CSS or OS of patients treated by AC. Subgroup analysis limited to node-negative patients, nodepositive patients or patients treated by cisplatin-based AC failed to show any significant results. The results of this study are in contradiction with those presented by Muramaki et al. who showed a worse RFS and CSS of patients treated by cisplatin-based AC with concomitant CIS on RC specimens. However, their study was based on a small cohort: 51 patients of whom 7 were CIS positive. Six of the 7 patients with concomitant CIS died of disease progression explaining the significant associations found in multivariate analysis. Furthermore, in the meta-analysis of Kimura et al. regrouping 23 studies, concomitant CIS was reported in 39,4% of RC specimens against 13,7% in the cohort of Muramaki et al. [START_REF] Kimura | Prognostic Value of Concomitant Carcinoma In Situ in the Radical Cystectomy Specimen: A Systematic Review and Meta-Analysis[END_REF][START_REF] Muramaki | Prognostic significance of adjuvant cisplatin-based combination chemotherapy following radical cystectomy in patients with invasive bladder cancer[END_REF]. The low detection of CIS on RC specimens in Murimaki et al. study can also explain these contradictory results. In the present cohort, the rate of CIS on RC specimens was 52,7% which indicates the thoroughness of the pathologic reports.

The meta-analysis of Kimura et al. found no significant differences concerning the presence of CIS on RC specimens on RFS, CSS and OS in studies analyzing all patients. However, in patients with organ-confined bladder cancer at RC (pT0-2), concomitant CIS was associated with worse RFS (HR 1,57, 95%CI = 1, 12 -2,21) and CSS (HR 1,51, 95%CI = 1,001 -2,280). The present study was limited to patients undergoing AC, thus excluding patients with organ confined disease (except for 2 patients with a pT2N0 stage, both having an aggressive variant histology) and hence reporting similar results to the meta-analysis of Kimura et al [START_REF] Kimura | Prognostic Value of Concomitant Carcinoma In Situ in the Radical Cystectomy Specimen: A Systematic Review and Meta-Analysis[END_REF].

Tachibana et al. also reported a 52,4% rate of CIS in their cohort. Of them, 77,1% were refractory to cisplatin-based NAC [START_REF] Tachibana | Urothelial carcinoma in situ response to cisplatin-based neoadjuvant chemotherapy, or lack thereof: Impact on patient selection for organ preservation in muscle-invasive disease?[END_REF]. However, Parker et al. and Thomas et al. showed no impact on survival outcomes due to this decreased complete response after NAC [START_REF] Parker | The effect of concomitant carcinoma in situ on neoadjuvant chemotherapy for urothelial cell carcinoma of the bladder: inferior pathological outcomes but no effect on survival[END_REF][START_REF] Thomas | Prognostic Effect of Carcinoma In Situ in Muscle-invasive Urothelial Carcinoma Patients Receiving Neoadjuvant Chemotherapy[END_REF]. The present results also do not show any impact of CIS on survival outcomes after chemotherapy. UTUC recurrence after RC is a rare event with a prevalence ranging from 0,75% to 6,4% in a meta-analysis on 13185 patients of Picozzi et al. No statistically significant difference in recurrence was reported in patients with a history of CIS [START_REF] Picozzi | Upper urinary tract recurrence following radical cystectomy for bladder cancer: a metaanalysis on 13,185 patients[END_REF]. In the present cohort, 2 patients had UTUC recurrence (1,3%). Both had CIS on the RC specimens. However, due to the low number of events, these results are not interpretable.

High-risk bladder cancers at RC (pT3/pT4/pN+) have poor 5-year RFS, CSS, OS (36%, 53% and 43% respectively in a contemporary North-American multiinstitutional cohort) [START_REF] Power | Natural history of pT3-4 or node positive bladder cancer treated with radical cystectomy and no neoadjuvant chemotherapy in a contemporary North-American multi-institutional cohort[END_REF]. AC is discussed for these patients, but no strong evidence is available in favor of their routine use [START_REF] Rouprêt | French ccAFU guidelines -update 2020-2022: bladder cancer[END_REF][START_REF] Witjes | European Association of Urology Guidelines on Muscle-invasive and Metastatic Bladder Cancer: Summary of the 2020 Guidelines[END_REF]. The 2013 updated meta-analysis on AC showed a benefit in OS and RFS in patients receiving cisplatin-based chemotherapy after cystectomy. However, none of the included published trials was significantly positive for OS [START_REF] Leow | Adjuvant chemotherapy for invasive bladder cancer: a 2013 updated systematic review and meta-analysis of randomized trials[END_REF]. Later, the EORTC 30994 randomized trial showed a better progression free survival with AC but no significant improvement of OS was reported with a limited power due to poor accrual [START_REF] Sternberg | Immediate versus deferred chemotherapy after radical cystectomy in patients with pT3-pT4 or N+ M0 urothelial carcinoma of the bladder (EORTC 30994): an intergroup, open-label, randomised phase 3 trial[END_REF]. However, in an observational study of 5,653 patients treated by RC for locally advanced bladder cancer, 23% received AC and an improvement in OS was demonstrated with AC (HR 0,70, 95%CI = 0,64 -0,76) [START_REF] Galsky | Effectiveness of Adjuvant Chemotherapy for Locally Advanced Bladder Cancer[END_REF]. Furthermore, in the recently published POUT trial, platinum-based AC improved the RFS in patients with locally advanced upper urinary tract urothelial carcinomas. Results concerning OS are yet to be published [START_REF] Birtle | Adjuvant chemotherapy in upper tract urothelial carcinoma (the POUT trial): a phase 3, openlabel, randomised controlled trial[END_REF]. Current guidelines suggest the utilization of cisplatin-based AC for tumors with high risk of recurrence, if no NAC has been given and if the renal function allows the use of cisplatin [START_REF] Rouprêt | French ccAFU guidelines -update 2020-2022: bladder cancer[END_REF][START_REF] Witjes | European Association of Urology Guidelines on Muscle-invasive and Metastatic Bladder Cancer: Summary of the 2020 Guidelines[END_REF].

Identifying patients who will have a good response or on the contrary who will not respond to AC may be a key in improving the RFS and OS in these high-risk bladder cancers. Cisplatin-based AC could be limited to identified responders while non responders could benefit from other adjuvant treatments. Immunotherapy, in the form of intravesical BCG (Bacillus Calmette-Guérin) has proven to be efficient in the treatment of primary CIS in non-MIBC [START_REF] Casey | Diagnosis and management of urothelial carcinoma in situ of the lower urinary tract: a systematic review[END_REF]. Several phase III trials are under way in order to evaluate immunotherapy in the adjuvant setting after RC for high-risk bladder cancers [START_REF] Witjes | European Association of Urology Guidelines on Muscle-invasive and Metastatic Bladder Cancer: Summary of the 2020 Guidelines[END_REF][START_REF] Bellmunt | Adjuvant atezolizumab versus observation in muscle-invasive urothelial carcinoma (IMvigor010): a multicentre, open-label, randomised, phase 3 trial[END_REF][START_REF] Bajorin | Adjuvant Nivolumab versus Placebo in Muscle-Invasive Urothelial Carcinoma[END_REF]. Bajorin et al. recently reported a better RFS with adjuvant immunotherapy versus placebo following RC [START_REF] Bajorin | Adjuvant Nivolumab versus Placebo in Muscle-Invasive Urothelial Carcinoma[END_REF]. The present study did not show any impact on oncologic outcomes of CIS at RC in patients treated by AC. Further studies are needed to evaluate this CIS positive subgroup regarding the novel adjuvant treatment regimens. This could help choose the best adjuvant therapy adapted to CIS positive patients at RC.

CONCLUSION

Prognostic factors predicting response to AC are required in order to better select patients who will most benefit from AC. The presence of CIS on RC specimens did not seem to have an impact on survival of patients treated by AC. CIS could be evaluated as a prognostic factor of response to novel adjuvant regimens such as immunotherapy. 
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  hospital in 2004) in an anonymized secured worksheet. Patients operated until June 2017 were included and the follow-ups were updated in June 2021 in order to have at least a 4-year follow-up period. The clinical variables collected included gender, age, body mass index (BMI), Charlson comorbidity index (CCI), type of urinary diversion, pTNM stage, concomitant CIS, histological variants, Lymphovascular invasion (LVI), surgical margins, adjuvant chemotherapy regimens and chemotherapy after recurrence if applicable.
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 1 Figure 1: Flow diagram of patients who underwent radical cystectomy for bladder
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 34 Figure 3: Cancer specific survival of all patients.

  

Table 2 :

 2 Recurrence, cancer specific mortality and overall mortality in CIS negative and CIS positive groups and odds ratio for CIS positive patients.

		Total	CIS-	CIS+	p	OR	95% CI
	Median Follow-	36,4	39,9	36,1	0,70	
	up (months)					

Table 3 :

 3 Median survival of CIS negative and CIS positive groups and hazards ratio for CIS positive patients.

		Median survival			
	Population	(Months)	HR	95% CI	p
		CIS-	CIS+			
			Recurrence free survival		
	All	19,3	45,8	0,86	0,56 -1,33	0,49
	pT2-T4N0	NR	100,2	0,83	0,35 -1,94	0,66
	pN+	14,9	14,6	0,81	0,48 -1,37	0,43
	Cisplatin	23,7	45,8	1,03	0,62 -1,73	0,90
			Cancer specific survival		
	All	46,1	100,7	0,85	0,53 -1,36	0,50
	pT2-T4N0	NR	NR	0,72	0,28 -1,86	0,50
	pN+	39,9	34,5	0,88	0,50 -1,55	0,66
	Cisplatin	121,9	100,7	0,96	0,55 -1,67	0,88
			Overall survival		
	All	46,1	55,3	0,93	0,60 -1,45	0,74
	pT2-T4N0	128,6	NR	0,78	0,33 -1,84	0,57
	pN+	39,9	28,1	0,95	0,55 -1,63	0,86
	Cisplatin	62,1	59,1	1,02	0,60 -1,72	0,95

Abbreviations: HR = hazards ratio, 95% CI = 95% confidence interval, NR = Not reached
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