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ABSTRACT

Background: Radical cystectomy (RC) and radiochemotherapy (RCT) are curative options for muscle-invasive bladder cancer (MIBC). However, the optimal treatment strategy remains unclear in elderly patients.
Methods:  Patients aged 80 years old and above with T2-T4aN0-2M0-Mx MIBC were identified in the International Study of Cancers of the Urothelial Tract (RISC) database. Patients treated with RC were compared with those treated with RCT. The impact of surgery on overall survival (OS) was assessed using a Cox proportional hazard model. Progression included locoregional and metastatic relapse and was considered a time-dependent variable.

Results: Between 1988 and 2015, 92 patients underwent RC and 72 patients had RCT. The median age was 82.5 years (range 80-100) and the median follow-up was 2.90 years (range 0.04-11.10). Median OS was 1.99 years (95%CI 1.17-2.76) after RC and 1.97 years (95%CI 1.35-2.64) after RCT (p=0.73). Five-year OS was 21.70% following RC versus 24.90% following RCT. Median progression-free survival (PFS) after RC and RCT were 1.25 years (95% CI 0.80-1.75) and 1.52 years (95%CI 1.01-2.04), respectively (p=0.54). Five-year PFS was 20.60% following RC versus 25.13% following RCT. In multivariate analyses, only disease progression was significantly associated with worse OS (HR= 10.27 (95%CI 6.63-15.91), p<0.0001). The treatment modality was not a prognostic factor.

Conclusions: RCT offers long-term survival rates comparable to those observed with RC for patients aged ≥ 80 years
INTRODUCTION
Bladder cancer is the ninth most common cancer worldwide, with 430,000 new cases in 2012. Northern America and Europe have among the highest incidences in the world with age-standardized rates of 11.6% and 9.6%, respectively (1). The standard of care in non-metastatic muscle-invasive bladder cancer (MIBC) is neoadjuvant chemotherapy followed by radical cystectomy (RC) with extended pelvic lymph node dissection (PLND) in fit patients(2). Cisplatin-based neoadjuvant chemotherapy is associated with a significant 6% increase in 10-year overall survival (3). In a contemporary series reported by Hautmann et al., patients undergoing RC had 10-year recurrence-free and overall survival of 65.5% and 44.3%, respectively (4). However, surgery is associated with perioperative mortality and complications, impaired quality of life related to urinary diversion, and extended hospital stays even in patients operated on by high-volume surgeons (5–7). As the incidence of MIBC increases with age and life expectancy is increasing, more cases will be diagnosed in the elderly. In fact, the median age at diagnosis is 73 years and about 45% of patients are 75 years old or more (8). Therefore, physicians might be confronted with age-related comorbidities such as renal function impairment, and cardiovascular or respiratory diseases, which can affect treatment choices and outcomes. Multimodality treatment (MMT) could be offered as an alternative in selected, well-informed and compliant patients, especially those for whom cystectomy is not an option (2). It consists of maximal transurethral resection of the bladder tumor (TURBT), followed by radiotherapy and concurrent chemotherapy (RCT), and limits salvage radical cystectomy to non-responder tumors or muscle-invasive recurrences. Although no randomized comparisons between cystectomy and MMT exist, data suggest that MMT may yield favorable results in appropriately selected patients (9–11). In elderly patients, optimal management remains controversial. In this retrospective study, we compared long-term survival outcomes in patients aged 80 years old or more with MIBC treated with concurrent radiochemotherapy (RCT) or RC.
METHODS
Study population
Patients with T2-T4aN0-2M0-Mx muscle-invasive bladder cancer treated with curative intent between 1988 and 2015 were identified using the Retrospective International Study of Cancers of the Urothelial Tract (RISC) database. RISC is a population-based, retrospective study that includes consecutive urothelial cancer cases from 28 international centers(12). Only patients aged 80 years old and above were selected from the database. The surgery cohort included patients from the RISC database who received RC. Patients were excluded if they were treated with partial cystectomy or if it was unknown if they received surgery or RCT as the primary treatment. Patients were excluded if they had palliative irradiation, hypofractionated irradiation or radiotherapy without chemotherapy. Only patients who received RCT with an irradiation dose ≥ 60 Gy were included.
The patients’ medical records were retrospectively reviewed. Data were collected regarding their gender, age at diagnosis, non-adjusted for age, Charlson Comorbidity Index (CCI), T-stage and N-stage and recurrence.

This study was approved by the institutional review board (IRB) of our institution and the RISC consortium.

Statistical analysis

Progression-free survival (PFS) was defined as the time from treatment initiation to disease progression (locoregional or metastatic) or death from any cause. 

Overall survival (OS) was defined as the time from treatment initiation to death from any cause. 

The survival rates were estimated using the Kaplan Meier method and the log-rank test was used to compare survival curves. Univariate and multivariate Cox proportional hazard models were used to assess the prognostic impact of surgery on OS. Variables included in the univariate analysis were: gender, age at diagnosis (dichotomized using median, ≥ 83 years vs. <83), non-adjusted CCI (0-1-2 vs. ≥ 3), T stage (T2-3 vs. T4), N stage (N0-Nx vs. N+), progression (considered as a time depending variable) and treatment modality (surgery vs. RCT). All variables with a p value of 0.15 or less were included in the multivariate model, adjusted for treatment modality, age, gender, T stage and N stage. Correlation between variables was tested.  P values less than 0.05 were considered statistically significant. All p values were two-sided.
RESULTS
Patients’ characteristics

Between 1988 and 2015, 164 patients with non-metastatic MIBC were included: 92 (56.1%) underwent RC and 72 (43.9%) had RCT. Flow charts are shown in Figures 1. Patients’ characteristics were comparable between RC and RCT groups (Table 1). Median age was 82 years (range, 80-100) in the RC group and 83 years (range, 80-93) in the RCT group. The majority of tumors were T2-T3 (91.5%) and N0-Nx (92.7%). There were significantly more women in the RCT group (p=0.01). Severe comorbidities were less frequent in patients treated with RCT (non-adjusted CCI≥ 3: 22.2% versus 43.5%, p=0.004).
Survival outcomes

The median follow-up was 2.30 years (range 0.03-7.40) in the RC group and 3.70 years (range 0.28-11.10) in the RCT group. The median OS was 1.99 years (95%CI 1.17-2.76) and 1.97 years (95%CI 1.35-2.64), respectively (p=0.73) (Figure 2). Among patients treated with RCT, 49 (68.1%) had died at the time of the analysis, versus 48 (52.2%) in the RC group. The 5-year OS did not differ significantly (21.70% versus 24.90%). 

Progressive disease was seen in 36(39.1%) patients in the RC group and 32(44.4%) patients in the RCT group (p=0.2). Median PFS was 1.25 years (95%CI 0.80-1.75) and 1.52 years (95%CI 1.01-2.04), respectively (p=0.54) (Figure 3). Five-year PFS did not significantly differ (20.60% versus 25.13%). 

Prognostic factors

In univariate Cox regression analysis, disease progression was the only factor associated with poor OS (HR 9.59, 95%CI 6.25-14.71, p<0.0001) (Table 2).
In multivariate analysis, disease progression remained significantly associated with OS (HR 10.27, 95%CI 6.63-15.91, p<0.0001). However, the treatment modality did not have an impact on OS (HR 0.90, 95%CI 0.57-1.42, p=0.66). (Tables 2 ).
DISCUSSION
We present long-term survival outcomes in 164 elderly patients with non-metastatic MIBC treated with RC or RCT between 1988 and 2015. To our knowledge, this is the largest population-based study reported in the literature about patients aged >80 years. We found no significant difference in OS and PFS between patients treated with surgery or RCT. The Cox regression analyses showed no difference between the two modalities concerning their impact on OS.

In the surgery group, 5-year OS was 21.7%, which is lower than that reported in previous studies. Long-term results of RC were reported by Stein et al. in 1054 patients with a median age of 66 years. After a median follow-up of 10 years, the rates of OS were 60% and 43% at 5 and 10 years, respectively (13). However, our study concerned patients aged>80 years and survival outcomes following RC in such patients are not as good as those in younger patients. In fact, several studies have shown that patients aged 80 years and older have a significantly greater risk of disease recurrence, cancer-specific mortality and overall mortality than patients under 60 (14,15). In our cohort, severe comorbidities (CCI>3) and advanced tumors (T3-T4) were more frequent in patients treated with surgery than in patients who received RCT, which could explain the lower survival rates observed after surgery.

In previously published series of multimodality treatment, 5-year OS ranged from 36% to 74%(11). The survival of patients treated with RCT in our study was similar to previously reported results. Efstathiou et al. reported 5-year OS of 22% in 348 patients included in successive prospective protocols evaluating multimodality treatment at the Massachusetts General Hospital (10). Mak et al. reported long-term outcomes of a pooled analysis of six RTOG prospective protocols evaluating bladder-preserving combined-modality therapy for MIBC in 468 patients (9). The median age was 66 years with 17% of patients aged 75 or more. There was no difference between elderly and younger patients (<75 year-old) for complete response rates (72% vs 73%; p=0.78) and 5-year disease specific survival rates (71% vs 70%; p=0.84).
No completed randomized controlled trial has compared RC with RCT. Our analyses showed no difference in survival between these modalities, suggesting that RCT in elderly patients, who are more likely to have comorbidities, is as effective as RC. These results are similar to other retrospective studies. In two population-based series from the United Kingdom, there was no difference in OS between RC and radiotherapy (16,17). Five-year OS was 34.6% after RCT versus 41.4% after RC (p=0.39) (16). Munro et al. found 10-year OS rates of 21.6% and 24.1%, respectively (p=0.77) (17). More recently, Booth et al. found improved OS following cystectomy than with radiotherapy. However, patients treated with radiotherapy were older, had more severe comorbidities and only a proportion received concurrent chemotherapy. In addition, there was no difference in cancer-specific survival between the two treatment modalities (18). A large retrospective study using data from the SEER database reported a survival advantage achieved with both approaches. RC provided much longer overall survival in all age groups, except for octogenarians, in whom the OS advantage was limited to 3 months (19).
Because MIBC patients are often elderly and because MIBC is strongly associated with smoking, such patients are likely to harbor several comorbidities. One simple way to evaluate them is to use the Charlson Comorbidity Index (CCI)(20). Several studies have shown that a high CCI (>2) is associated with a significantly lower rate of PFS and OS following RC (21,22). In addition, postoperative complications increase with increasing CCI(23). However, a high CCI in our cohort did not have an impact on OS.
This is the largest and most recent report on patients aged > 80 years. In addition to its retrospective nature, our study has several other limitations. First, our results reflect the experience of multiple institutions across the world using different RCT protocols and with different cystectomy procedure volumes, thus making comparisons difficult. Second, we could not compare the toxicities of the two treatment modalities since post-operative complications and radiation-induced side-effects were not reported in the RISC database. Third, the T stage was based on both radiological and histological assessment after TURBT in the RCT group, thus leading to a possible misclassification. 
CONCLUSION

Bladder cancer is a disease of the elderly. The standard of care in MIBC is neoadjuvant chemotherapy followed by RC and PLND in fit patients. However, there is a significant risk of morbidity and mortality with these treatments, especially in the elderly. RCT seems an effective curative alternative. Physicians are confronted with a heterogeneous population with accumulating comorbidities, making treatment decisions complex. Our challenge is to identify preoperatively elderly patients at high risk of postoperative mortality and complications as well as major quality of life impairment. Performing a geriatric assessment as part of a multidisciplinary approach is mandatory in order to distinguish fit versus frail patients and to select the treatment strategy that optimizes patients’ outcomes. Studies that focus on this age category and incorporate geriatric screening tools should be encouraged.
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Figure 1. Flow chart. RC= radical cystectomy; RCT= radiochemotherapy; RT= radiotherapy; CT=chemotherapy.
Figure 2. Kaplan-Meier overall survival curves for the radical cystectomy and radiochemotherapy groups.
Figure 3. Kaplan-Meier progression-free survival curves for the radical cystectomy and radiochemotherapy groups.
Table 1. Patients’ characteristics.
Table 2. Univariate and Multivariate Cox regression analyses for overall survival
