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Introduction

Management of older patients with prostate cancer is a growing clinical dilemma. Prostate cancer primarily affects older patients and the median age at death by prostate cancer is 80 years [START_REF]Prostate Cancer -Cancer Stat Facts[END_REF]. Life expectancy is rapidly improving, however older patients are often excluded from clinical trials (2), [START_REF] Grummet | Prostate Cancer Management in an Ageing Population[END_REF]. Indeed, despite that almost a quarter of men diagnosed with prostate cancer are 75 years or older [START_REF] Heinzer | Prostate cancer in the elderly[END_REF], no prospective study has been devoted to this subgroup.

For several decades, the standard-of-care (SOC) for patients with metastatic prostate cancer has been long-term androgen deprivation therapy (ADT) alone. Numerous randomized controlled trials (RCTs) have evaluated, or are currently evaluating, the addition of other therapies to ADT in men with advanced hormone-sensitive prostate cancer. In the past few years combined systemic treatments demonstrated a survival benefit: docetaxel plus prednisolone/prednisone and, most recently, abiraterone acetate plus prednisolone/prednisone in combination with ADT have shown a clinical benefit [START_REF] Feyerabend | Survival benefit, disease progression and quality-of-life outcomes of abiraterone acetate plus prednisone versus docetaxel in metastatic hormone-sensitive prostate cancer: A network meta-analysis[END_REF][START_REF] Mcnamara | The evolving landscape of metastatic hormone-sensitive prostate cancer: a critical review of the evidence for adding docetaxel or abiraterone to androgen deprivation[END_REF]. However, to our knowledge, few data are available for older patients.

To assess the optimal treatments in older, a meta-analysis of the literature was performed based on aggregate data from all available studies.

Methods

Publication selection

We performed a meta-analysis according to a predefined written protocol. Eligible studies included patients more than 70 years old with hormone-sensitive advanced prostate cancer having a first-line treatment either with ADT or addition of other therapies to ADT.

Only randomized phase III controlled trials comparing these two treatment modalities were included. They compared benefits and risks of both treatment modalities concerning OS, PFS and toxicities. Publications included in this meta-analysis were identified by an electronic PubMed search updated on January 2018 using the following key-words: "Hormone-sensitive, prostate cancer, elderly, ADT, docetaxel, abiraterone, zoledronic acid, celecoxib, phase III, survival, meta-analysis". Concerning age, we chose a cut-off of 70 years, corresponding to the available data for each study.

An EMBASE query did not bring additional references. We did not find a systematic review on this topic in the Cochrane database. We tried to obtain additional references by crosschecking the available publications. We also searched for abstracts in the proceedings of American Society of Clinical Oncology (ASCO) (2014-2018) and European Society of Medical Oncology (ESMO) (2014-2018) conferences. As scheduled in a written protocol, each article was carefully read by three reviewers (GDG, TL and SC). GDG, KC, CT, VFD and SC putting the emphasis on oncological and geriatric clinical aspects and TL and CT putting the emphasis on methodological aspects. The reviewers had to fill in separately a predefined form. Disagreements were resolved by discussion between all authors of this metaanalysis.

Statistical analysis

In each study, the efficacy of treatment in the older population was considered significant when the p value for the statistical test comparing survival distributions was below 0.05 (twotailed test). For each study, the hazard ratio (HR) was estimated by a method depending on the data provided in the publication. The simplest method consisted of the direct collection of HRs with their 95 % confidence intervals (CIs) when mentioned in the original publication. If not available, we looked at the total number of events (deaths, progression and side effects) and at the numbers of patients at risk in each group to calculate the RR. When data were only available as graphical survival plots, the calculations were made only if the number of steps on the curves equalled the number of events given in the publication, assuming that the rate of censored patients was constant during the study follow-up. By convention, in each study, we chose as reference the ADT and HRs lower than 1 meant that survival was better among patients with the combined treatment or that side effects were less frequent with the addition of other therapies to ADT. About the results of this meta-analysis, p values for pooled data lower than 0.05 were considered as statistically significant. We calculated a HR estimate and its 95 % CI by using a fixed-effect model (Mantel Haenszel) due to the absence of heterogeneity between studies. In the rare cases of significant heterogeneity between studies, we used a random effect model. The statistical calculations used the Review Manager 5.3 statistical package (Cochrane Collaboration Software). TL performed the statistical analysis.

Results

Searches undertaken for this study identified 11 trials that were eligible for inclusion in the meta-analysis (Figures 1 and2). Concerning zoledronic acid, the studies by Smith et al. [START_REF] Smith | Randomized controlled trial of early zoledronic acid in men with castration-sensitive prostate cancer and bone metastases: results of CALGB 90202 (alliance)[END_REF], and by Kamba et al. [START_REF] Kamba | A phase III multicenter, randomized, controlled study of combined androgen blockade with versus without zoledronic acid in prostate cancer patients with metastatic bone disease: results of the ZAPCA trial[END_REF] were excluded since results stratified by age categories were not available. Concerning docetaxel, the study by Gravis et al. [START_REF] Gravis | Androgen-deprivation therapy alone or with docetaxel in non-castrate metastatic prostate cancer (GETUG-AFU 15): a randomised, open-label, phase 3 trial[END_REF] was excluded because all patients of the study were < 70 years old.

Finally, our meta-analysis included eight studies: Three assess the addition of docetaxel : CHAARTED by Sweeney et al. [START_REF] Sweeney | Chemohormonal Therapy in Metastatic Hormone-Sensitive Prostate Cancer[END_REF][START_REF] Kyriakopoulos | Chemohormonal Therapy in Metastatic Hormone-Sensitive Prostate Cancer: Long-Term Survival Analysis of the Randomized Phase III E3805 CHAARTED Trial[END_REF] and STAMPEDE (arm E and arm C), by James et al. [START_REF] Mason | Adding Celecoxib With or Without Zoledronic Acid for Hormone-Naïve Prostate Cancer: Long-Term Survival Results From an Adaptive, Multiarm, Multistage, Platform, Randomized Controlled Trial[END_REF][START_REF] James | Celecoxib plus hormone therapy versus hormone therapy alone for hormone-sensitive prostate cancer: first results from the STAMPEDE multiarm, multistage, randomised controlled trial[END_REF]; and the last one assess the addition of zoledronic acid alone : STAMPEDE (arm B) by James et al. [START_REF] James | Addition of docetaxel, zoledronic acid, or both to first-line long-term hormone therapy in prostate cancer (STAMPEDE): survival results from an adaptive, multiarm, multistage, platform randomised controlled trial[END_REF]. Overall, 2264 elderly patients were included in the eight trials in the meta-analysis, 439 (19%) assigned to docetaxel and ADT, 445 (19.5%) assigned to abiraterone and ADT, 172 (7.5%) assigned to zoledronic acid and ADT, 180 (8%) assigned to celecoxib and ADT and 1028 (46%) assigned to ADT alone (Table 1). The main characteristics of the 2264 patients are described in Table 1. Patients were enrolled between October 2005 and March 2013. Median age was 64-68 years. Two trials (CHAARTED and LATITUDE) enrolled only metastatic patients; in the STAMPEDE trials, metastatic patients were 61% of the total study population (except for Arm G with 52% of the total population). Overall, there were 1941 metastatic elderly patients which represent 86%. The performance index (PS) was 0-1 for about 90% of patients.

Overall Survival

In the older population (> 70 years), Overall Survival (OS) did not differ significantly between patients in the ADT + docetaxel group and those in the ADT group: hazard ratio (HR= 0•86; 95% CI 0•69-1•07; p=0•18). However, a significant gain in survival was observed in the CHAARTED study.

The clinical benefit was not statistically significant for OS results with ADT + abiraterone group : hazard ratio (HR= 0•85; 95% CI 0•67-1•08; p=0•19), ADT + celecoxib group : hazard ratio (HR= 0•95; 95% CI 0•73-1•25; p=0•74) and ADT + zoledronic acid group : hazard ratio (HR= 0•99; 95% CI 0•71-1•38; p=0•95) (figure 3). An independent analysis was also performed with abiraterone and docetaxel studies on the one hand and studies on zoledronic acid and celecoxib on the other (figure 4). A non-statistically significant survival benefit was observed in the abiraterone / or docetaxel group (HR= 0.86; 95% CI 0.73-1.01) compared with the zoledronic acid / or celecoxib group (HR= 0.97; 95% CI 0.78-1.20).

In the younger population (< 70 years), (figure 5) OS differ significantly between patients in the ADT + docetaxel or ADT + abiraterone groups and those in the ADT group: (HR=0•73; 95% CI 0•64-0•83; p<0•0001) and (HR=0•52; 95% CI 0•43-0.63; p<0•0001) respectively.

Progression Free Survival:

Overall, the addition of docetaxel to ADT statistically improved PFS (HR =0.51; CI: 0.42-0.61) in older patients. The addition of abiraterone also statistically improved PFS (HR =0.49; CI: 0.37-0.64) as well as the addition of celecoxib (HR = 0.67; CI: 0.53-0.85). The addition of zoledronic acid to ADT did not statistically improved PFS (HR = 0.78; CI: 0.61-1) (figure 6).

Discussion

This is the first meta-analysis to comprehensively assess the effects of all the systemic treatments for Hormone Sensitive Prostate Cancer (HSPC) recently tested in RCTs in older patients. The age group selected for this meta-analysis was the age group 70 and over. It accounts for about 20% in CHAARTED to 40% in LATITUDE of patients included in phase III studies. We do not have any data available for the over 75 age group. This cutoff would have been more relevant and more representative of the older population.

Our meta-analysis fails to show a global impact of two drugs treatments on OS in older patients with HSPC while the interest of these combinations is demonstrated in younger patients. However, several biases should be considered. One of limitations is the lack of power of the studies (number of older patients included too small to show a real difference) as well as the fact of not knowing the cause of the deaths of the patients. Finally, the fact that the population of STAMPEDE is heterogeneous (with an inclusion of metastatic and nonmetastatic patients) is a major bias.

However, the results of our meta-analysis in older patients show a benefit of PFS for the addition of docetaxel, celecoxib or abiraterone. A significant benefit is also obtained in OS but only for the addition of docetaxel thanks to the results of the CHAARTED study. We therefore need more information on whether the results of chemohormonal therapy can be extrapolated to older patients. It is likely that patients with metastatic prostate cancer, especially those with high-volume disease, who are fit to receive docetaxel in addition to ADT may benefit from such a regimen [START_REF] Gravis | Burden of Metastatic Castrate Naive Prostate Cancer Patients, to Identify Men More Likely to Benefit from Early Docetaxel: Further Analyses of CHAARTED and GETUG-AFU15 Studies[END_REF]. However the risk/benefit balance should be discussed carefully with each patient. Docetaxel may be associated with neutropenic fever, peripheral neuropathy, and treatment related deaths. AEs grades 3 or 4 were common with docetaxel, mostly as a result of hematologic toxicities [START_REF] Buttigliero | Chemotherapy-Induced Neutropenia and Outcome in Patients With Metastatic Castration-Resistant Prostate Cancer Treated With First-Line Docetaxel[END_REF]. The risk of toxic death was significantly increased in older patients, which might be expected given the possibility of lessfit patients, decreased overall life expectancy and inability to tolerate aggressive chemotherapy regimens [START_REF] Mohile | Practical Assessment and Management of Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for Geriatric Oncology[END_REF][START_REF] Versteeg | Prediction of treatment-related toxicity and outcome with geriatric assessment in elderly patients with solid malignancies treated with chemotherapy: a systematic review[END_REF] [START_REF] Thompson | Management of metastatic prostate cancer in the elderly: identifying fitness for chemotherapy in the post-STAMPEDE world[END_REF].

In the STAMPEDE study, the low number of older patients included may explain the lack of statistical benefit. There is only a difference of 8 deaths between the experimental arm and the control arm in this population. Co-morbidities should also be considered because older patients may die from causes other than cancer [START_REF] James | Abiraterone for Prostate Cancer Not Previously Treated with Hormone Therapy[END_REF]. For unfit older patients or older patients with low volume the use of abiraterone can be discussed and deserves to be studied [START_REF] Hoyle | LBA4Effects of abiraterone acetate plus prednisone/prednisolone in high and low risk metastatic hormone sensitive prostate cancer[END_REF]. The disadvantages of abiraterone are high cost, long treatment time and potential compliance problems. However, abiraterone is generally considered to be a better tolerated oral option. In terms of tolerance, the use of abiraterone may increase the risk of cardiac disorders, hypertension, hypokalemia and AST-AST elevation, but abiraterone has recently been shown to improve the quality of life of patients [START_REF] Chi | Patientreported outcomes following abiraterone acetate plus prednisone added to androgen deprivation therapy in patients with newly diagnosed metastatic castration-naive prostate cancer (LATITUDE): an international, randomised phase 3 trial[END_REF].

The International Society of Geriatric Oncology (SIOG) states that all patients above the age of 70 years with cancer should undergo a three step procedure for a geriatric assessment [START_REF] Droz | Management of Prostate Cancer in Elderly Patients: Recommendations of a Task Force of the International Society of Geriatric Oncology[END_REF]. It is important to note that in these studies there was no Comprehensive Geriatric Assessment (CGA), although it is recommended. Patient goals of care, social supports, consideration of comorbidities, and access to medical care are important determinants when choosing the optimal treatment of an individual. Patients with cancer treated in clinical trials differ from patients who were not because the former are generally younger and have less comorbidity, which may lead to differential outcomes [START_REF] Dunn | Older cancer patients in cancer clinical trials are underrepresented. Systematic literature review of almost 5000 meta-and pooled analyses of phase III randomized trials of survival from breast, prostate and lung cancer[END_REF]. It is essential to take into account life expectancy outside the cancer, comorbidities, malnutrition and also frailty.

The HSPC first-line treatment strategy is thus more complex for older patients. For the whole population the optimal treatment of HSPC in the front line is controversial. The first metaanalysis showed improved survival for men with metastatic hormone-naive prostate cancer when abiraterone or docetaxel, but not zoledronic acid, were added to ADT (25) (26) [START_REF] Sydes | Adding abiraterone or docetaxel to long-term hormone therapy for prostate cancer: directly randomised data from the STAMPEDE multi-arm, multi-stage platform protocol[END_REF].

Trial evidence also suggests a benefit of combining celecoxib with zoledronic acid and ADT [START_REF] Mason | Adding Celecoxib With or Without Zoledronic Acid for Hormone-Naïve Prostate Cancer: Long-Term Survival Results From an Adaptive, Multiarm, Multistage, Platform, Randomized Controlled Trial[END_REF]. More recently, another meta-analysis was published to establish the optimal initial treatment [START_REF] Vale | What is the optimal systemic treatment of men with metastatic, hormone-naive prostate cancer? A STOPCAP systematic review and network meta-analysis[END_REF]. Results suggest that abiraterone has the highest probability of being the most effective treatment both for OS (94% probability) and FFS (100% probability). Docetaxel was the second-best treatment for overall survival (35% probability). For older patients, our metaanalysis also shows the benefit of adding abiraterone or docetaxel, although the results are less convincing than in younger patients.

New strategies actually emerge in the management of metastatic hormone-sensitive prostate cancers: Randomised data on docetaxel with or without abiraterone will emerge from a subset the PEACE-1 trial, as will non-randomised, time-stratified data on abiraterone with or without docetaxel. Recently, phase 3 ARCHES trial shows enzalutamide significantly improved radiographic Progression Free Survival in men with metastatic hormone-sensitive prostate cancer. Patients had a median age of 70 years [START_REF] Armstrong | Phase III study of androgen deprivation therapy (ADT) with enzalutamide (ENZA) or placebo (PBO) in metastatic hormone-sensitive prostate cancer (mHSPC): The ARCHES trial[END_REF]. Similarly comparative data will also emerge for apalutamide, another AR-targeted therapy, from the TITAN trial. The impact of these new strategies will also need to be assessed in older patients.

Conclusion

In this meta-analysis, the addition of docetaxel or abiraterone to ADT does not significantly improve the overall survival of patients over 70 years of age with hormone-sensitive advanced prostate cancer. However, there are probably subgroups of patients may benefit from a combination of docetaxel or abiraterone. Specifically designed geriatric studies are needed to further clarify the optimal therapeutic strategies in this population.
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