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Introduction

Lung cancer patients have the highest rates of intensive care unit (ICU) admission among tumour patients, straight after lower intestinal and genito-urinary cancers [START_REF] Ostermann | Characteristics and Outcome of Cancer Patients Admitted to the ICU in England, Wales, and Northern Ireland and National Trends Between 1997 and 2013[END_REF][START_REF] Soares | Characteristics and outcomes of patients with cancer requiring admission to intensive care units: a prospective multicenter study[END_REF]. In recent decades, there has been a decrease in mortality for these ICU-admitted patients [START_REF] Ostermann | Characteristics and Outcome of Cancer Patients Admitted to the ICU in England, Wales, and Northern Ireland and National Trends Between 1997 and 2013[END_REF]. Despite the improvements in cancer treatments and resuscitation techniques, the mortality rate is still high in the event of organ failure in lung cancer patients. Recently, there has been increasing awareness of the inadequacy of end-of-life (EOL) care, partially because the patients' wishes were not known by their physicians, and due to a lack of communication [START_REF] Almack | After you: conversations between patients and healthcare professionals in planning for end of life care[END_REF][START_REF] Covinsky | Communication and decision-making in seriously ill patients: findings of the SUPPORT project. The Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments[END_REF][START_REF] Golin | A prospective study of patient-physician communication about resuscitation[END_REF], particularly before the patients lose their decision-making capacity. This may result in inappropriate care that the patients would not have chosen if they had been informed properly and involved in the decision-making [START_REF] Detering | The impact of advance care planning on end of life care in elderly patients: randomised controlled trial[END_REF]. Even if cancer patients likely think more about EOL care and advance directives [START_REF] Park | Differences in end-of-life care decision making between patients with and without cancer[END_REF][START_REF] Mack | End-of-life discussions, goal attainment, and distress at the end of life: predictors and outcomes of receipt of care consistent with preferences[END_REF], this decision-making process proves difficult. Previous studies have reported that patients think they do not have enough medical information about the disease and its treatments, but they likewise experience inner conflicts about quality/quantity of life [START_REF] Heyland | Discordance between patients' stated values and treatment preferences for end-of-life care: results of a multicentre survey[END_REF]. Patients and physicians should be better prepared for these decisions, with tools available to assist in the process [START_REF] Sudore | Redefining the "Planning" in Advance Care Planning: Preparing for End-of-Life Decision Making[END_REF]. The quality of medical care delivered to cancer patients nearing the EOL is of significant concern. The issues that physicians face are how to evaluate the quality of care that patients should receive, as well as its adequacy with the patients' wishes [START_REF] Earle | Aggressiveness of Cancer Care Near the End of Life: Is It a Quality-of-Care Issue[END_REF]. Advance care planning is a distinct part of EOL care, representing a means to know patients' preferences, but it provides also an opportunity for a multidisciplinary discussion about care limitations in the event of acute disease, in both oncology and emergency units.

We sought to investigate the impact of systematic advance planning of EOL care in lung cancer patients admitted to a thoracic oncology unit.

Methods

Study design

We included all consecutive patients admitted to the thoracic oncology unit (conventional hospital stay) of the Grenoble University Hospital, France, between 28 th January 2014 and 31 st March 2016, and followed them up until 31 st December 2016. Data were collected prospectively. Only patients with thoracic tumours like lung cancer and mesothelioma were studied, regardless of their ECOG-performance status (PS). Exclusion criteria were absence of cytological or histological cancer diagnosis, as well as remission for more than 5 years. At hospital admission, each patient benefited from a standardized advance care planning developed at the Grenoble University Hospital (annex 1). The programme was established based on the legal framework of the Kouchner Act of 4 th March 2002, Leonetti Act of 22 nd April 2005, and Leonetti-Claeys Act of 2 nd February 2016 [START_REF]du 4 mars 2002 relative aux droits des malades et à la qualité du système de santé[END_REF][START_REF]du 22 avril 2005 relative aux droits des malades et à la fin de vie[END_REF][START_REF]du 2 février 2016 créant de nouveaux droits en faveur des malades et des personnes en fin de vie[END_REF]. Depending on the patient's wishes and referent medical team's experience, an appropriate care intensity level was proposed. This was always carried out straight upon the patient's admission to the hospitalisation unit, designed to be just a proposition of care intensity, whereas the physician in charge of the patient at the time of organ failure remained master of the decision-making process. The propositions of care intensity recorded in this tool could be modified any time during the hospitalisation according to the patient's clinical progression and own wishes.

Patients were evaluated at each admission, with their wishes as well as discussions with relatives recorded in the electronic medical chart. These discussions could be held before or after the advance care planning, which could be modified accordingly. The discussion was held with at least one physician, one resident and one nurse. The referent oncologist was contacted as soon as possible. The study protocol was published in 2015 [START_REF] Toffart | Assessment of a tool for decision making in case of worsening condition of cancer patients[END_REF].

The study primarily sought to evaluate whether the proposed care intensity level in the event of acute organ failure was in accordance with the standardized advance care planning. The secondary objectives were to better determine the conditions surrounding the discussions with patients and relatives, reasons of non-ICU admission in the case of proposed intensive care, as well as variations in the propositions during the first and subsequent hospitalisations. The association between patients' characteristics and care intensity propositions were likewise studied.

Ethics

Ethical Committee approval was obtained on 5 th November 2013 (CECIC Rhône-Alpes-Auvergne, Clermont-Ferrand, IRB 5891). An information letter was handed to the patients, enabling them to refuse study participation. The study was registered at www.ClinicalTrials.gov with the identifier NCT02852629.

Data collection

The following patients' data were recorded: ECOG-PS, weight loss, Charlson Comorbidity Index (CCI) [START_REF] Quan | Updating and validating the Charlson comorbidity index and score for risk adjustment in hospital discharge abstracts using data from 6 countries[END_REF], and cancer history (status, histological type, and previous and current anticancer treatments). Reasons of admission were likewise collected, as were causes of organ failure. The advance care planning performed at admission and upon subsequent hospitalisations was recorded, as was the manner how planning evolved (more or less intensive), along with the respective reasons (annex 1). Care intensity propositions were divided into three categories; 1) intensive care (cardio-pulmonary resuscitation, transfer to the ICU, oro-tracheal intubation or tracheotomy, dialysis, and inotrope administration); 2) maximal medical care (non-invasive ventilation, artificial nutrition, antibiotic treatment, and blood transfusion); 3) exclusive palliative care (peripheral venous catheter, complementary examinations, vital signs, anticoagulation, fibro-aspiration). Reasons for discordance between care intensity proposition and care actually performed in the event of organ failure were likewise recorded, as were discussions with the patients or relatives.

Statistical analyses

Continuous variables have been expressed as median and interquartile range [IQR 25%-75%]

and categorical variables as numbers and percentages (%). Associations between categorical variables were compared using the Chi-squared or Fisher's exact tests, and those between continuous variables using the Wilcoxon test. Patients were followed up until the 31 st December 2016, with patients lost to follow-up censored.

Organ failure occurring during the three first hospitalisations was studied. If patients developed more than one organ failure, only the first one was considered. Kaplan-Meier plots of survival curves from organ failure onset were compared between groups using the log-rank test.

All tests were two-sided, with P values <0.05 considered statistically significant. All statistical analyses were performed using SAS 9.4 (SAS Institute, Cary, NC, USA).

Results

Patient characteristics

In total, 739 hospitalisations involving 482 patients were studied (figure 1). Nine patients were excluded and 473 analysed. Overall, 314 patients were not admitted for a second hospitalisation, 93 of whom died during their 1 st hospitalisation and 164 thereafter, with 57 still alive. Thus, 159 patients were hospitalised a second time, and 69 a third time.

Patient characteristics at 1 st hospitalisation and according to the first planned care intensity level have been provided in table 1. A large majority of patients were metastatic (393, 85% at 1 st admission. At 1 st admission, 182 (38%) patients were not yet treated and 165 (35%) in cancer progression, whereas at 3 rd admission, 52 (75%) were in progressive disease. Reasons of admission at 1 st hospitalisation were recorded as acute disease (n=208, 48%), improvement in supportive care (n=167, 35%), scheduled hospitalisation (n=50, 11%), and toxicity of anticancer treatment (n=48, 10%). Among acute diseases, the main cause concerned respiratory disorders (n=119, 57%), followed by neurological disorders (n=41, 20%).

Planned care intensity

Concerning planned care intensity, at 1 st admission, intensive care was proposed for the majority of the patients in the event of acute organ failure (n=331, 70%), whereas it concerned only 77 (48%) at 2 nd hospitalisation, and 37 (54%) at 3 rd one (table 2). At 1 st admission, 62 (13%) patients benefited from a second care proposition. In most cases, the trend was towards more palliative care. Among the 39 patients with at least two propositions at 1 st admission and initial intensive care proposition, the 2 nd proposition was maximal medical care in 17 (44%) and exclusive palliative care in 2 (5%). Among the 23 patients with initial maximal medical care proposition, the 2 nd proposition was exclusive palliative care in 8 (35%) and intensive care in 2 (9%).

Patient characteristics varied according to the planned care intensity (table 1). The ECOG-PS was significantly poorer in the medical or palliative care groups (109, 76% patients with an ECOG-PS of 3 to 4) versus the intensive care group (117, 35% patients with an ECOG-PS of 3 to 4) (P <10 -4 ). In univariate analysis, patient characteristics (age, modified CCI, and weight loss), cancer characteristics (time since cancer diagnosis, metastatic disease, cancer status, and current anticancer treatment) and reason of admission were likewise associated with the planed care intensity.

Median survival from the first hospitalization was 3.5 months [IQR 25%-75%, 1.0-9.7].

Among the 173 patients with organ failure, the in-hospital mortality was 41% (n=7) for patients who benefited from intensive care, 55% (n=27) for those with maximal medical care, and 92% (n=98) for those with exclusive palliative care. From the organ failure, median OS was 2 days [IQR 25%-75%, 0-13].

Patients with organ failures

At 1 st hospitalisation, 127/473 (27%) patients developed organ failure, 34/159 (21%) at 2 nd (3 not studied because 2 nd organ failure), and 15/69 (22%) at 3 rd hospitalisation. These 173 patients have been further described in table 3.

Main causes of organ failure were as follows: respiratory failure (n=68, 39%), coma (n=52, 30%), shock except for septic one (n=19, 11%), and sepsis (n=18, 10%). Median time from admission to organ failure was 9 days [IQR 25%-75%, 3-13].

The characteristics of patients who developed organ failure and care intensity administered are summarised in table 3. The main reason of admission was the improvement in supportive care (n=53, 50%). All patients who received exclusive palliative care suffered from metastatic disease, their ECOG-PS proved to be worse, and they lost more weight. Most were in disease progression, without any further perspective of anticancer treatment.

Adequacy between planned and actual care intensity in the event of organ failure

Among the 173 patients who developed organ failure, care intensity was always equal or inferior to the care proposition just before organ failure (table 3). Among patients planned for intensive care (n=56, 32%), 39 (70%) did not benefit from it. In most cases (35/39), the oncologist did not solicit the opinion of the intensivist, reasons for this being a lack of updated care proposition in 18 patients, yet for 12 of them it was clearly stated in the medical records, ability to treat the organ failure in the medical unit in 13 patients, patients considered too frail to benefit from ICU admission in two, unreasonable intensive care proposition regarding patient's general conditions in one patient, with one patient found dead. In 4/39 cases, the intensivist's opinion was sought and the patient was thus not admitted to ICU because he was considered too frail to benefit from ICU admission in three cases, and because no ICU bed was available in the last case. Among patients without initial intensive care proposition, seven cases were discussed with the intensivist, with none admitted to ICU.

Condition surrounding the discussion with patients and relatives

For each hospitalisation, discussions with patients and relatives for those patients who developed organ failure were held for with most patients or relatives (n= 158, 91%), as summarized in table 4. In some cases (n=17/158, 11%), the discussion took place after organ failure, and the topics discussed were disease, disease severity, and EOL condition.

Concerning the latter, discussions were held with patients and relatives for 116/173 (67%) during the hospitalisation, with the care proposition agreed upon in all cases. There was no divergence between the medical team and patients or relatives point of view regarding the proposition of care at the time of organ failure.

Discussion

We have reported herein the data of a 2-year, prospective, hospital-wide study, designed to evaluate advance care planning developed at the Grenoble University Hospital. By means of this tool, no patient underwent more aggressive care than initially planned. The study's strengths were its prospective design, along with the recording of both the physicians' and patients/relatives' point of view. Most studies published to date concerned only advance care planning according to the physician's decision [START_REF] Cortegiani | Attitudes towards end-of-life issues in intensive care unit among Italian anesthesiologists: a nation-wide survey[END_REF][START_REF] Garrouste-Orgeas | The ETHICA study (part II): simulation study of determinants and variability of ICU physician decisions in patients aged 80 or over[END_REF], or depending on what the patients chose for their EOL conditions [START_REF] Almack | After you: conversations between patients and healthcare professionals in planning for end of life care[END_REF][START_REF] Pardon | Preferred and actual involvement of advanced lung cancer patients and their families in end-of-life decision making: a multicenter study in 13 hospitals in Flanders, Belgium[END_REF][START_REF] Eliott | Choosing between life and death: patient and family perceptions of the decision not to resuscitate the terminally ill cancer patient[END_REF][START_REF] Mack | Associations between end-of-life discussion characteristics and care received near death: a prospective cohort study[END_REF]. This is the first study reporting the use of a formal tool for advance care planning. A large number of patients were included, with an important rate of organ failures (36%). Patient characteristics were in line with reallife setting of hospitalised patients, and similar to those reported by other studies [START_REF] Saltbaek | Old age and poor prognosis increase the likelihood of disagreement between cancer patients and their oncologists on the indication for resuscitation attempt[END_REF][START_REF] Toffart | Selection criteria for intensive care unit referral of lung cancer patients: a pilot study[END_REF]. The single-centre patient recruitment, however, does not imply the applicability of our results to other centres. Of particular note is that this study was performed based on the thoracic oncologist's point of view, without systematically calling for the intensivist in the event of an intensive care proposition. Besides, the influence of patients' and relatives' wishes concerning the care intensity proposition was not collected either. These wishes were actually recorded in real-life conditions, but not following a thorough discussion.

In no case was the care intensity administered more aggressive than the one initially proposed. Previous studies [START_REF] Mehlis | Frequency and Timing of Decisions to Limit Intensive Medical Care and Tumor-Specific Therapy in University Hematology and Oncology[END_REF][START_REF] Levin | How do-not-resuscitate orders are utilized in cancer patients: timing relative to death and communicationtraining implications[END_REF][START_REF] Ahluwalia | Association of Early Patient-Physician Care Planning Discussions and End-of-Life Care Intensity in Advanced Cancer[END_REF] had already confirmed the crucial place of advance care planning and directives as regards EOL care, which resulted in less patients undergoing intensive care. Concerning the people participating in the decision-making process, a lack of discussions with intensivists, owing due to an auto-censorship of the thoracic oncologist or physician in charge of the patient upon organ failure, has previously been highlighted [START_REF] Toffart | Selection criteria for intensive care unit referral of lung cancer patients: a pilot study[END_REF].

This could be a particularity of our institution where thoracic oncologists are very committed to this topic. Recently, differences in view points between oncologists and intensivists regarding life support measures in critically-ill cancer patients have been reported in two different settings, namely metastatic breast cancer and metastatic pancreatic cancer [START_REF] Nassar | Oncologists' and Intensivists' Attitudes Toward the Care of Critically Ill Patients with Cancer[END_REF]. It was reported that oncologists tend to focus on the cancer characteristics, but intensivists focus rather on multiple organ failure when confronted with the same decisions. Regular meetings between oncologists and intensivists during the disease course and prior to acute disease onset may reduce possible conflicts in the critical care of cancer patients. Physicians must keep in mind the objective of ICU admission: the patient should leave the ICU alive and still benefit from anticancer treatment, with sufficient quality of life, especially in metastatic cancer.

Regarding discussion with patients and relatives concerning EOL conditions, in 65% of cases, they were held during first hospitalisation. This number reached 87% for the third hospitalisation. Several studies have previously reported how these discussions likely influence the medical decision [START_REF] Covinsky | Communication and decision-making in seriously ill patients: findings of the SUPPORT project. The Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments[END_REF][START_REF] Mack | End-of-life discussions, goal attainment, and distress at the end of life: predictors and outcomes of receipt of care consistent with preferences[END_REF][START_REF] Mack | Associations between end-of-life discussion characteristics and care received near death: a prospective cohort study[END_REF]. The earlier this discussion takes place, the more the patient's choices are respected. In the Mack et al. report [START_REF] Mack | End-of-life discussions, goal attainment, and distress at the end of life: predictors and outcomes of receipt of care consistent with preferences[END_REF], patients who had had EOL discussions with their physicians within the last 30 days of life were less likely to receive aggressive measures at EOL, including chemotherapy. In another study, 120 patients with metastatic cancer were randomized to receive either intervention on end-of-life decision making or treatment as usual [START_REF] Stein | Randomized controlled trial of a structured intervention to facilitate end-of-life decision making in patients with advanced cancer[END_REF]. The intervention made up of an informational pamphlet and discussions was associated with earlier exclusive palliative care implementation, along with less likelihood of in-hospital death. In our study, most of the discussions between thoracic oncologist and patients or relatives concerned the cancer and its prognosis, particularly at EOL. They did, however, not imply a formal discussion to collect EOL wishes and were not meant to write advance directives, as framed by French laws on EOL care [START_REF]du 4 mars 2002 relative aux droits des malades et à la qualité du système de santé[END_REF][START_REF]du 22 avril 2005 relative aux droits des malades et à la fin de vie[END_REF][START_REF]du 2 février 2016 créant de nouveaux droits en faveur des malades et des personnes en fin de vie[END_REF]. Hospitalisation may occur too late in the patient's history to this end. Given this context, it appears warranted to increase the rate of patients who put down their advance directives at an earlier time in their cancer history. These patients' preferences should be accurately recorded in medical charts, thereby facilitating the decision around care intensity. This is an essential aspect of quality of care for patients with aggressive disease [START_REF] Earle | Aggressiveness of Cancer Care Near the End of Life: Is It a Quality-of-Care Issue[END_REF].

This advance care planning cannot be self-sufficient. A discussion between the physician in charge of the patient at the time of organ failure (or the intensivist) and the patient (and/or relatives) remains central to the decision-making about care intensity. In cancer cases, conditions of patients may change during the same hospitalisation and differ from others due to efficacy or inefficacy of anti-cancer treatment. In our study, we have noted several times that the deterioration of the patient condition was not properly acknowledged in the medical record. In case of re-hospitalisation, particularly at the emergency unit, we generally prefer the reflection to take into account each prognostic factor rather than a previous advance care planning that may even not be update. For optimal decision-making, emergency physicians, intensivists, oncologists, and the patient and his relatives must communicate in the best possible manner [START_REF] Conte | Death in emergency departments: a multicenter cross-sectional survey with analysis of[END_REF].

Conclusions

The care intensity propositions recorded in this tool for decision making in advance care planning were followed in terms of maximal care intensity. Such an aid in the decisionmaking appears to be useful for the physicians in charge of the patient, in the event of organ failure, likewise respecting the patients' wishes. It should, however, never replace a thorough discussion with the patient and his relatives, and we should better investigate the precise role of the patients' wishes in terms of the care intensity proposed. This tool must now be validated in a multicentre study involving patients with cancer or other chronic diseases.
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Figure caption

FIGURE 1

 1 FIGURE 1 Flow chart of the study patients. Quantitative data were reported as median

Data are expressed as median [interquartile range] for quantitative variables and numbers (%) for qualitative variables. CCI: Charlson Comorbidity Index [START_REF] Quan | Updating and validating the Charlson comorbidity index and score for risk adjustment in hospital discharge abstracts using data from 6 countries[END_REF]]; MD: missing data; NSCLC: non-small cell lung cancer, PS: performance status.
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