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des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

worsening of their general condition. This prospective monocentric study assessed the effective delivery of palliative radiotherapy. Materials and Methods.-From 1st December 2015 to 29th February 2016, all consecutive patients receiving palliative radiotherapy in our hospital were included. The primary endpoint was the effective delivery of palliative radiotherapy according to the initial prescription (total dose, overall treatment time and fractionation). The secondary endpoints were the number of treatment breaks, the clinical benefit, the number of deaths and the delays for admission in the palliative care unit.

Results.-Fifty-nine patients were included and 64 treatments were analysed. The treatment sites were: bone (70.3%) and brain (21.9%). The treatment goals were: pain control only (43.8%), decompression only (21.9%), pain control and decompression (32.8%), haemostatic aim (1.6%). Palliative treatment was achieved in 57 cases (89%).

Temporary interruption of the radiotherapy treatment was necessary in six cases (9.4%; three for medical reason, three for logistic reason). The main reason of permanent interruption was worsening of performance status (seven cases). Palliation of symptoms (complete or partial responses) was obtained in 44 cases (68.8%). Seven patients (11.9%) died during the month after the end of the treatment. No delay or cancellation for admission in the palliative care unit were observed.

RÉSUMÉ

Objectif de l'étude.-Le rôle principal de la radiothérapie palliative est de réduire l'inconfort des patients, mais parfois, les patients ne tirent aucun bénéfice de ce traitement en raison d'une altération rapide de leur état général. Cette étude prospective monocentrique a évalué la réalisation effective de la radiothérapie 

Mots clés : soins palliatifs; radiothérapie; métastases

INTRODUCTION

External beam radiotherapy is an effective treatment to relieve pain caused by bone metastases or neurologic symptom from brain or spinal metastases. Many randomized trials have been published to determine the optimal dose fractionation schedules for bone metastases, brain metastases or spinal cord compression [START_REF] Hartsell | Randomized trial of short-versus long-course radiotherapy for palliation of painful bone metastases[END_REF][START_REF] Chow | Palliative radiotherapy trials for bone metastases: a systematic review[END_REF][START_REF] Lutz | Palliative radiotherapy for bone metastases: an ASTRO evidence-based guideline[END_REF][START_REF] Lutz | Role of radiation therapy in palliative care of the patient with cancer[END_REF][START_REF] Janjan | Therapeutic guidelines for the treatment of bone metastasis: a report from the American College of Radiology Appropriateness Criteria Expert Panel on Radiation Oncology[END_REF][START_REF] Tsao | Radiotherapeutic and surgical management for newly diagnosed brain metastasis(es): An American Society for Radiation Oncology evidence-based guideline[END_REF][START_REF] Maranzano | 8Gy single-dose radiotherapy is effective in metastatic spinal cord compression: results of a phase III randomized multicentre Italian trial[END_REF][START_REF] Fèvre | Bone metastases radiotherapy: Multiapproaches literature review[END_REF]. Several studies have focused on the role of palliative radiotherapy at the end-of-life [START_REF] Nieder | Palliative radiotherapy during the last month of life: Predictability for referring physicians and radiation oncologists[END_REF][START_REF] Nieder | Development of a Score predicting survival after palliative reirradiation[END_REF][START_REF] Guadagnolo | Use of radiation therapy in the last 30 days of life among a large population-based cohort of elderly patients in the United States[END_REF][START_REF] Berger | Patients who die during palliative radiotherapy. Status survey[END_REF][START_REF] Dennis | Palliative radiotherapy for bone metastases in the last 3 months of life: worthwhile or futile?[END_REF]: is radiation therapy feasible for these patients? Would patients derive a real benefit from radiotherapy? How a priori to identify patients who will die before the end of treatment?

In France, admission in palliative care units involves withdrawal of specific oncologic care so that radiation therapy is frequently dropped. Similarly, if a radiotherapy treatment is prescribed, it might result in the cancellation or a delay to be admitted in the palliative care unit. Moreover, it was observed that some patients seemed to get no benefits from palliative radiotherapy because of rapid worsening of their general condition, which lead to discontinuation of their treatment. For these patients, the main goal of palliative care, defined by the World Health Organization (WHO) as "an approach that improves the quality of life of patients and their families facing the problems associated with life-threatening illness, through the prevention and relief of suffering by means of early identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial, and spiritual" could not be achieved [START_REF] Anon | WHO definition of palliative care[END_REF].

Noticing the frequent occurrence of death, palliative care unit staff at Georges-Pompidou European hospital wondered about the legitimacy of palliative radiotherapy for patients receiving best supportive care for advanced cancer disease. To assess the impact of radiotherapy in the management of palliative patients, we conducted a prospective monocentric study in our radiotherapy department in cooperation with the palliative care unit. The purpose of the study was to study if palliative radiotherapy was completed according to the initial treatment plan for all patients.

MATERIALS AND METHODS

Patients

All consecutive patients who presented to the hospital's radiotherapy department for palliative radiotherapy from 1st December 2015 to 29th February 2016 were included.

Patients already admitted in palliative care unit were excluded. This study was conducted in accordance with the principles of good clinical practice and the declaration of Helsinki.

Radiotherapy treatment

Conformal three-dimensional (3D) radiotherapy was used for all patients (Clinac ® Varian Medical System). Dose and fractionation were chosen at the discretion of the oncologist, depending on the patient's performance status, on treatment site and on previous irradiation. Dose and fractionation could be modified during treatment if the patient general condition deteriorated.

Follow-up

Patients were monitored during their treatment and within one month to assess the efficacy of radiotherapy. Data on patient general status (Eastern Cooperative Oncology Group performance status (ECOG-PS), neurological symptoms, pain assessment and analgesic consumption) and their medical oncologic treatment (systemic therapy, best supportive care) were collected at the inclusion within the study, on the last day of radiotherapy and one month later. Request for admission in palliative care unit and date of entrance were noted throughout the study. Toxicity was assessed by the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTC AE) version 4.0.

Statistical analysis

The primary endpoint was the effective delivery of palliative radiotherapy (overall treatment time and fractionation) in accordance to the initial prescription.

The secondary endpoints were the number of temporary or definitive treatment breaks, the clinical benefit of radiotherapy with respect to the symptoms, the number of deaths within one month after the end of the treatment and the delays or cancellations for admission in palliative care unit due to the patient receiving radiotherapy.

For bone radiation, the response to therapy was evaluated in accordance to the International Consensus on Palliative Radiotherapy Endpoints group [START_REF] Chow | Update of the international consensus on palliative radiotherapy endpoints for future clinical trials in bone metastases[END_REF]: complete response (pain score of zero at treated site with no concomitant increase in analgesic intake), partial response (pain reduction of two or more at the treated site on a scale of 0 to 10 without analgesic increase or analgesic reduction of 25% or more from baseline without an increase in pain), pain progression (increase in pain score of two or more above the baseline at the treated site with stable analgesic intake or an increase of 25% or more in analgesic intake compared with the baseline with the pain score stable or one point above baseline) or indeterminate response (any response that is not captured by the complete response, partial response or pain progression definitions). For brain radiation, the response to therapy was evaluated using a symptom checklist including five items: headache, nausea/vomiting, motor and/or sensory weakness, dysphasia, visual changes. Each symptom was rated as present or not. Complete response was determined by the absence of symptoms, partial response by a decrease in the number of symptoms, progression by a higher number of symptoms or no changes.

Predictive factors of radiotherapy implement were analysed: ECOG-PS (0-1 vs. >1), living place (home vs. hospital and residential care home), age (<70 vs. ≥70 years), the number of fractions (1-4 vs. >4), number of anatomic sites with metastases (1 vs. >1), the treatment aim (pain control only vs. decompression only vs. pain control and decompression) and the number of oncologic therapy lines (0-1 vs. >1).

Statistical analyses were carried out using the STATA software (version 11.0). Descriptive statistics were used to summarise demographic data. The association of potential predictive variable was assessed with χ 2 tests.

RESULTS

Patients

From 1st December 2015 to 29th February 2016, 59 patients (40 men) were included in the study and 64 treatments were analysed (three patients were treated twice, one patient three times). Patient's characteristics, cancer history, tumour characteristics, and treatments are reported in Table 1. Among the 40 patients who had an ECOG-PS 1, 23 had lung metastatic cancer that was newly diagnosed. Only two patients did not present with metastatic disease but were treated with palliative intent because of bulky locoregional disease (rectal cancer with severe bleeding, one patient; lung cancer with adjacent painful bone lysis, one patient). Fifty-two patients (81.3 %) had received at least one line of specific oncologic treatment (chemotherapy and/or targeted therapy) and 21 (32.8%) had already been treated by radiotherapy. Patients who did not receive specific oncologic treatment before radiotherapy (n=12, 18.7%) were newly cancer diagnosed patients. No patients were lost to follow-up.

Treatment and outcomes

Treatments are reported in Table 2. Palliative radiotherapy performed in other sites in 70.3% for bone metastases, 21.9% for brain metastases and 7.8% (n=2 lung, n=1 rectum, n=1 pelvic adenopathy, n=1 ovary). For bone metastases, epidural involvement was present in 17 cases and large target volume (i.e. including more than three vertebrae) was reported for ten patients. For these patients, multifractionation schemes were more willingly chosen by the clinicians.

Forty-seven patients (79.7%)i.e. fifty-one treatments -were treated according to the prescription initially planned. Seven treatments (10.9%) were definitively stopped before the end (two before the first fraction), because of worsening of the general condition. Pause of radiotherapy treatment was necessary in six cases (9.4%), three for medical reason (transfusion the day of radiotherapy, one patient; traumatic fall, one patient; immobilization failure due to intractable pain in relation to omission of painkillers, one patient) and three for logistic reason (error in appointment scheduling, one patient; unplanned maintenance, one patient; breakdown, one patient). Seven (11.9%) patients died during the month after the end of the treatment, all from cancer progression. Five of them (71%) had an altered ECOG-PS before treatment and were hospitalized.

Four patients were admitted in palliative care unit during treatment or during the month after the treatment. For the three patients in which admission in palliative care unit was recommended during treatment, radiotherapy was stopped before the end. No delays or cancellation for admission were observed, including delays in relation with ongoing radiotherapy.

Efficacy

Complete and partial responses to radiotherapy were respectively achieved for 23 (35.9%) and 21 (32.8%) treatments. Response was indeterminate in eight cases (12.5%) and worsening of symptoms occurred in 12 cases (18.8%). Complete and partial response was obtained in 71.4% of cases for pain control (n=20/28), 78.6% for decompression only (n=11/14) and 61.9% for pain control plus decompression (n=13/21).

Safety

No toxicity grade 3 or above was reported during treatment and follow-up. Five patients (7.8%) presented acute grade 1-2 toxicity (oesophagitis pain, two patients; transient increase of bone pain in the radiation site, two patients; headache during brain radiation, one patient). All these toxicity occurrences had disappeared at the end of radiotherapy.

Univariate analysis

Univariate analysis was reported in Table 3. Effective delivery of palliative radiotherapy in accordance of the initial prescription was correlated with ECOG-PS and with the place of living. Age, tumour extension (number of metastases anatomic sites), number of oncologic therapy lines, radiotherapy characteristics (dose and fractionation) and goal of treatment did not influence the delivery of proposed palliative radiotherapy.

DISCUSSION

The purpose of this prospective study was to assess the feasibility and the results of the palliative radiotherapy in a cohort of 59 patients. The primary endpoint was the effective delivery of palliative radiotherapy in accordance of the initial prescription. The proportion of patients who did not receive palliative radiotherapy was low: treatment had to be definitively discontinued in only six patients (10.2%) because of worsening of general condition. For these six patients, the most common primary tumour and treatment sites were lung cancer and bone respectively. To our knowledge, no previous prospective studies focused on delivery of palliative radiotherapy and this primary endpoint represents the main strength of our study. Similarly, few retrospective data addressing this issue have been published and the discontinuation of radiotherapy was never the primary endpoint. Angelo and al. found only 4% of treatment discontinuation but the patient population was different from ours (such as the proportion of lung cancers 23.5% versus 64% in present study). For conclusion, they suggested that patients with lung cancer were at high risk of dying shortly after initiation of palliative radiotherapy [START_REF] Angelo | Development and validation of a model predicting short survival (death within 30 days) after palliative radiotherapy[END_REF]. Gripp and al. reported a series of 216 patients referred for palliative radiotherapy. The authors focused on a subgroup of patients who died within 30 days after treatment (33 patients, 15.3%) and found a high proportion (42%) of treatment discontinuation in this group [START_REF] Gripp | Palliative radiotherapy tailored to life expectancy in end-stage cancer patients: Reality or myth?[END_REF].

Patients with an altered ECOG-PS (≥2) before radiotherapy and/or unfit to live at home seemed to be at risk to stop treatment prematurely. However, the place of residence, home or hospitalization was probably correlated with ECOG-PS. In the study by Angelo et al., ECOG PS of 3-4 was one of the parameters of recursive partitioning analysis to predict short survival after palliative radiotherapy and seemed essential in geriatric population [START_REF] Angelo | Development and validation of a model predicting short survival (death within 30 days) after palliative radiotherapy[END_REF][START_REF] Nieder | Survival after palliative radiotherapy in geriatric cancer patients[END_REF]. In our series, a majority of patients had good condition (ECOG-PS 1) which may be explained by the high proportion of patients newly diagnosed with metastatic tumour.

We didn't observe any influence of age, number of metastases anatomic sites, number of oncologic therapy lines, dose and fractionation of radiotherapy on the implement of palliative radiotherapy. Our population included twenty-four (37.5%) 70-year-old patients or more and two 85-year-old or more patients. We did not find any influence of ageing on the delivery of palliative radiotherapy. For Wong and al., palliative radiotherapy was significantly less used beyond 70 years with more than 44 % of abstention for 85-year-old patients or more [START_REF] Wong | Age Disparity in Palliative Radiation Therapy Among Patients With Advanced Cancer[END_REF]. For Nieder and al., survival outcomes and rates of radiotherapy completion were not significantly different between the 94 oldest patients (> 80 years) compared to a 445-group of younger patients (31-79 years of age) in a retrospective study [START_REF] Nieder | Survival after palliative radiotherapy in geriatric cancer patients[END_REF].

No difference in effective delivery of radiotherapy was noted according to fractionation schedule, as observed in flow-chart of previous studies [START_REF] Hartsell | Randomized trial of short-versus long-course radiotherapy for palliation of painful bone metastases[END_REF][START_REF] Nielsen | Randomized trial of single dose versus fractionated palliative radiotherapy of bone metastases[END_REF][START_REF] Chow | Single versus multiple fractions of repeat radiation for painful bone metastases: a randomised, controlled, non-inferiority trial[END_REF]. Despite many trials comparing efficacy of single versus multi-fractionation, none directly compared effective delivery of radiotherapy .

Seven patients (10.9%) died within one month after the end of radiation therapy, all due to cancer progression. Age, number of previous oncologic therapy lines, dose and fractionation of radiotherapy did not influence death occurrence. Our risk of death in a 30 day-period was very similar to those reported previously. Angelo and al. studied all consecutive palliative radiotherapy treatment in a single institution and found 9% of death within 30 days [START_REF] Angelo | Development and validation of a model predicting short survival (death within 30 days) after palliative radiotherapy[END_REF]. As previously discussed, for Nieder and al., an altered ECOG-PS was the most important risk factor of death within 30 days [START_REF] Nieder | Palliative radiotherapy during the last month of life: Predictability for referring physicians and radiation oncologists[END_REF]. This is consistent with our results: five of seven patients who died had an altered ECOG-PS, were hospitalized before treatment and presented more than one anatomic sites of metastases.

Response usually occurred within three weeks after radiotherapy. Assessment was done 30 days after the end of. We used standardized endpoints for bone metastases [START_REF] Chow | Update of the international consensus on palliative radiotherapy endpoints for future clinical trials in bone metastases[END_REF][START_REF] Chow | International consensus on palliative radiotherapy endpoints for future clinical trials in bone metastases[END_REF][START_REF] Lutz | Update on palliative radiotherapy endpoints for bone metastasis trials[END_REF]. Twenty patients (71.4%) presented with a pain relief, complete in eight cases. In literature, overall pain response ranged from 47% to 100% for uncomplicated bone metastases, as described in the review by Chow et al. [START_REF] Chow | Efficacy of multiple fraction conventional radiation therapy for painful uncomplicated bone metastases: A systematic review[END_REF]. Focusing on the nine studies using the same deadline assessment, overall pain response ranged from 47% to 92% with a 74.4%-mean value for multiple fraction radiotherapy and 72%-overall response rate for a 8 Gy single-dose [START_REF] Chow | Efficacy of multiple fraction conventional radiation therapy for painful uncomplicated bone metastases: A systematic review[END_REF][START_REF] Madsen | Painful bone metastasis: efficacy of radiotherapy assessed by the patients: a randomized trial comparing 4 Gy X 6 versus 10 Gy X 2[END_REF][START_REF] Majumder | Single fraction versus multiple fraction radiotherapy for palliation of painful vertebral bone metastases: A prospective study[END_REF][START_REF] Chow | Efficacy of single fraction conventional radiation therapy for painful uncomplicated bone metastases: a systematic review and meta-analysis[END_REF].

There is no consensus for the evaluation criteria for palliative radiotherapy for brain [START_REF] Bezjak | Symptom response after palliative radiotherapy for patients with brain metastases[END_REF][START_REF] Wong | Symptoms and quality of life in cancer patients with brain metastases following palliative radiotherapy[END_REF][START_REF] Langley | Interim data from the Medical Research Council QUARTZ Trial: does whole brain radiotherapy affect the survival and quality of life of patients with brain metastases from non-small cell lung cancer?[END_REF]. We chose the symptom checklist usually used in our department, including five main items: headache, nausea/vomiting, motor and/or sensory weakness, dysphasia, visual changes. Eleven patients with brain metastases (78.6 %) presented with a clinical improvement, complete in eight cases. Despite many publications about whole-brain radiation efficacy (overall survival, tumour response, performance status), only few studies described patient-rated symptoms and palliation.

No delays or cancellations for admission in palliative care unit because of on-going radiotherapy were observed. On the contrary, for the three patients in which admission in palliative care unit was recommended for an optimal global management before the end of radiotherapy, radiotherapy was stopped.

In our series, several fractionation schemes were used depending on anatomic site, target volume size and ECOG-PS. We did not observe any difference in terms of efficacy and acute toxicity according to these different fractionation schemes. The use of various patterns of fractionation is a limitation of our study, making it difficult to compare with previous or upcoming studies referring to evidence-base-medicine fractionation scheme. However, in their review Park et al. mentioned such heterogeneity; the most commonly used regimen was 30 Gy in ten fractions (36-90%) and single fraction utilization ranged from 0% to 59% [START_REF] Park | Palliative radiation therapy in the last 30 days of life: A systematic review[END_REF].

CONCLUSION

In conclusion, palliative radiotherapy was completed as originally planned in 79.9% of cases and a clinical benefit was obtained for 69.5% of patients. Treatment was welltolerated and no grade 3 toxicity or above was reported during follow-up. No delay nor cancellation for admission in palliative care unit because of ongoing radiotherapy were observed.

This single monocentric prospective study showed an enlightening feedback about our clinical practice and usefulness of palliative radiotherapy. Radiation therapy should not be neglected as palliative treatment at the end-of-life. 

  palliative. Matériel et méthodes.-Du 1er décembre 2015 au 29 février 2016, tous les patients consécutifs traités par irradiation palliative dans notre hôpital ont été inclus. Le critère principal d'évaluation était la réalisation effective de la radiothérapie palliative conformément à la prescription initiale (dose totale, étalement, fractionnement). Les critères secondaires étaient le nombre d'arrêts de traitement, le bénéfice clinique, le nombre de décès et le retard de prise en charge en unité de soins palliatifs. Résultats.-Cinquante-neuf patients ont été inclus et 64 traitements ont été analysés. Les localisations traitées étaient l'os (70,3) et l'encéphale (21,9%). L'objectif du traitement était antalgique seul (43,8%), décompressif seul (43,8%), antalgique et décompressif (32,8%), hémostatique (1,6%). La radiothérapie a été menée à terme dans 89% des cas (n=57). Un arrêt transitoire a été nécessaire pour six traitements (9,4% ; trois pour raison médicale et trois pour motif logistique). La raison principale d'arrêt définitif de traitement était l'aggravation de l'état général (sept cas). Une réponse clinique (complète ou partielle) a été obtenue dans 44 cas (68,8%). Sept patients (11,9%) sont décédés dans le mois suivant la radiothérapie. Pour aucun patient l'admission en unité des soins palliatifs a dû être retardée ou annulée. Conclusion.-La radiothérapie palliative a été réalisée conformément à la prescription initiale dans 51 cas (79,9%) avec un bénéfice clinique dans 44 cas (68,8%). La radiothérapie ne doit pas être négligée dans le traitement à visée palliative des patients en fin de vie.

Table 1 .

 1 Prospective monocentric study assessing the effective delivery of palliative radiotherapy: baseline characteristics of patients (n = 59).

	Overall (n = 64)

Table 2 .

 2 Prospective monocentric study assessing the effective delivery of palliative radiotherapy: Description of treatment. 6.5 Gy at days 1, 3 and 5 Gy at days 15, 17 c 4 Gy at days 1, 3, 15, 17 and 5 Gy at days 29, 31

	Overall (n = 64)

b d 5 Gy at days 1, 3, 15, 17 and 4 Gy at days 29, 31

Table 3 .

 3 Prospective monocentric study assessing the effective delivery of palliative radiotherapy: Univariate analysis (χ 2 tests).

		n	% effective	p
			achievement of
			radiotherapy
	Age			0.94
	< 70 years	40	80
	≥ 70 years	24	79.2
	ECOG performance			0.019
	status		
	1	40	92.5
	> 1	24	58.3
	Place of living			0.008
	home	37	91.9
	hospital or	26	65.4
	residential care		
	home		
	Number of			0.58
	metastatic anatomic		
	sites		
	1	24	83.3
	> 1	40	77.5
	Number of			0.67
	oncologic therapy		
	lines		
	0-1	36	77.8
	> 1	28	82.1
	Number of fractions			0.11
	1-4	37	86.5
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