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Conclusion:

Facing multiples comorbidities and living alone increase the risk of not completing preoperative H-RP.
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Introduction:

Lung cancer is the leading cause of cancer related deaths worldwide [START_REF] Bray | Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries[END_REF]. Surgical resection for early stage non-small cell lung cancer (NSCLC) offers the best chance of cure ( 2), but is associated with a risk of postoperative complications and rehospitalisation (3) Fragile patients are particularly at risk of such complications [START_REF] Tsiouris | A modified frailty index to assess morbidity and mortality after lobectomy[END_REF][START_REF] Dasgupta | Frailty is associated with postoperative complications in older adults with medical problems[END_REF]. Guidelines of the European Respiratory Society and the European Society of Thoracic Surgery recommend early preoperative rehabilitation in resecable lung cancer for patients with borderline lung function or poor exercise capacity [START_REF] Brunelli | ERS/ESTS clinical guidelines on fitness for radical therapy in lung cancer patients (surgery and chemo-radiotherapy)[END_REF]. The effectiveness of pulmonary rehabilitation programs is well recognized to improve exercise capacity and preserve pulmonary function and quality of life following surgery [START_REF] Nagarajan | Is preoperative physiotherapy/pulmonary rehabilitation beneficial in lung resection patients?[END_REF]. It also reduces the risk of developing a postoperative pulmonary complication and shortens hospital stay [START_REF] Ni | Exercise Training for Patients Pre-and Postsurgically Treated for Non-Small Cell Lung Cancer: A Systematic Review and Meta-analysis[END_REF][START_REF] Benzo | Preoperative pulmonary rehabilitation before lung cancer resection: results from two randomized studies[END_REF]. Despite those recommendations, preoperative rehabilitation programs remain difficult to set up. The two main barriers are (i) the delay to surgery which is often limited to a few weeks [START_REF] Lo | Time to treat: a system redesign focusing on decreasing the time from suspicion of lung cancer to diagnosis[END_REF][START_REF] Salomaa | Delays in the Diagnosis and Treatment of Lung Cancer[END_REF] and (ii) the lack of standardized protocols [START_REF] Benzo | Preoperative pulmonary rehabilitation before lung cancer resection: results from two randomized studies[END_REF].

Pulmonary Rehabilitation is a comprehensive intervention including but not limited to smoking cessation, nutritional support, exercise training and physiotherapy [START_REF] Stokes | Optimizing health before elective thoracic surgery: systematic review of modifiable risk factors and opportunities for health services research[END_REF][START_REF] Lugg | Smoking and timing of cessation on postoperative pulmonary complications after curative-intent lung cancer surgery[END_REF]. This is a standard care for patients with respiratory handicap and rehabilitation programs can be conducted in healthcare structures or at home [START_REF] Strijbos | A Comparison Between an Outpatient Hospital-Based Pulmonary Rehabilitation Program and a Home-Care Pulmonary Rehabilitation Program in Patients With COPD[END_REF][START_REF] Maltais | Effects of home-based pulmonary rehabilitation in patients with chronic obstructive pulmonary disease: a randomized trial[END_REF]. However, regarding rehabilitation prior to surgery, very few studies have assessed feasibility and efficacy of home-based rehabilitation programs.

The aim of this clinical trial is to identify the barriers to the completion of a home-based presurgical rehabilitation program.

Methods:

Study design

This study is a prospective observational multicentric study conducted in four different medical facilities (one tertiary university hospital, three private hospitals). The study was approved by ethic committee (CPP Ile de France XI, 2017-A02697-46) following French legislation. The clinical registration number is NCT03530059.

Participants:

Adult patients with proven or suspected operable non-small cell lung cancer (NSCLC) in whom lung surgery was scheduled, and who were referred for a home-based rehabilitation program were eligible to participate if they required at least two out of the four components of the program (see details below). A written informed consent was obtained from all patients.

Components of the rehabilitation program:

The H-RP was prescribed by a thoracic surgeon or a pulmonologist at the time the surgery date was scheduled. (1) For active smokers, a tobacco consultation was proposed, and nicotine patches were prescribed.

(2) For nutritional support, a dietician realised a nutritional assessment; in case of nutritional deficiency, defined as BMI<21, or unintentional body weight loss > 10 % in 6 months or >5 % in 1-month, oral nutritional supplements were prescribed.

( EPICES to assess social precariousness and health inequity [START_REF] Labbe | A new reliable index to measure individual deprivation: the EPICES score[END_REF].

Post-operative medical events after hospital discharge were documented by calling the patients reviewing medical charts at the end of the study. We collected surgical complications as pneumothorax, pleural effusion, nerves injuries and medical complications as infectious disease, prolonged pains, or any other medical attention.

Outcomes

Primary outcome:

The completion rate of the rehabilitation program was defined as the proportion of participants who completed 100% of the four components of the program defined as follows: 1) to initiate and pursue a smoking cessation for current smoker; 2) to initiate and pursue a dietary followup if necessary by the dietician evaluation; 3) to perform at least one session/week supervised by a physiotherapist (this component of physiotherapy was initially determined at 2 supervised sessions/week but was secondary reconsidered because it was considered too difficult to achieve); 4) to perform at least three cycling sessions at home per week.

Each component achieved was scored at 25%. The two components, smoking cessation and diet, were automatically scored at 25% if the patient did not need them. (i.e. former smoker at inclusion and no nutritional impairment)

Secondary outcome:

The secondary outcome was postoperative medical events assessed 30 days after hospital discharge.

Statistical analysis

Data were analyzed using Statistical Analysis System (SAS) software version 9.4 (SAS Institute, Cary, NC, USA). Continuous variables were expressed as median (25 th -75 th percentiles); categorical variables were reported as absolute numbers and percentages. For all the tests, two-sided P values < 0.05 were considered significant.

Results:

Study Population:

Between February 2018 and July 2019, 50 patients were included and started the program. 42 patients underwent lung surgery and performed the rehabilitation program. From the 50 patients initially enrolled, 8 patients were later excluded (7 refuted for surgery (small cell lung cancer (n=2), metastatic disease (n=2), frailty (n=2), misdiagnosis (n=1)), and a consent withdrawal (n=1)). The characteristics of the 42 patients who completed the study are reported in table 1.

Most of the patients were male; they exhibited a high rate of cardio-respiratory co-morbidities and had a relatively low exercise capacity. Most of the patients (62%) were non-smoker at inclusion. Twenty-four patients (57%) required 3 components of the program and 15 (36%) required 4 components. The median delay to start the program was 8 [6; 13] days between inclusion and the first day of rehabilitation and the median delay between inclusion and surgery was 43.5 [31.0; 57.0] days.

Primary outcome:

Table 2 reports the completion rate of each component of the program and the completion rate of the overall program. This program was considered as totally completed in 20 patients (48%). 3).

Secondary outcomes:

13 patients (31%) exhibited at least one post-operative medical event within 30 days after hospital discharge (one recurrent nerve injury; one pneumothorax; two late postoperative major/resistant pains; five infectious diseases; one pleural effusion; one transfusion for hemorrhage from stomach ulcer; one hypertensive crisis; one anemia post surgery).

Figure 2 shows the forest-plots of factors related to presenting at least one medical event after hospital discharge. Diabetes mellitus (p=0.020), polymedication (≥ 5 drugs) (p = 0,011), social precariousness (p=0.043) and female gender (p=0.043) were variables significantly associated with the occurence of late complications in univariate analysis. Interestingly, non-completion was also associated with the risk of late complications. The high co-linearity between theses variables prevented us from building a multivariate analysis to find out independent variables.

Discussion:

This prospective study was aimed at identifying the barriers to the completion of a rehabilitation program at home in patients awaiting lung resection surgery for lung cancer.

Living alone, being poly-medicated and having a long delay in starting the rehabilitation program were the main factors associated with the risk of not completing a rehabilitation program. Furthermore, we have shown that poly-medication, social precariousness and noncompletion of the rehabilitation program were associated with the risk of late complications.

Although the impact of the delay between diagnosis and surgery on the prognosis is still debated [START_REF] Olsson | Timeliness of care in patients with lung cancer: a systematic review[END_REF], current guidelines recommend to minimize it [START_REF]BTS Recommendations to respiratory physicians for organising the care of patients with lung cancer[END_REF][START_REF] Del Giudice | Guideline for referral of patients with suspected lung cancer by family physicians and other primary care providers[END_REF][START_REF] Malalasekera | How long is too long? A scoping review of health system delays in lung cancer[END_REF]. In this context, any delay in the implementation of the rehabilitation program logically reduces the possibility of completing the program especially if the date of surgery is already scheduled. In our study, all patients were included by a lung cancer specialist as soon as surgery was potentially considered.

The initiation of the rehabilitation program could be slowed down either due to the delay in obtaining a cardio-respiratory test (cardiac clearance) or because of patient related constraints (difficulty in scheduling an appointment). A duration of 6 weeks is certainly necessary to allow the opportunity to complete a rehabilitation program.

Beyond the delay for setting up the program at home, which can be considered as structural, polymedication appears to be an obstacle to the completion of a home-based program. Polymedication reflects multimorbidity and patients have to deal with this condition and the burden imposed by its management (drug management, self-monitoring, visits to the doctor, laboratory tests, etc). In a very elegant modelling approach, Buffel du Vaure et al have shown that a patient with diabetes and hypertension could devote about 40 hours/month to the management of these two pathologies [START_REF] Buffel Du Vaure | Potential workload in applying clinical practice guidelines for patients with chronic conditions and multimorbidity: a systematic analysis[END_REF]. In this context, it can be admitted that the discovery of a cancer associated with its procession of additional exams adds a significant burden that may limit the patient's engagement in a rehabilitation program. Furthermore, as found in our results those patients with polypharmacy as well as patients in precarious social situations are also at risk of late post-surgical complications. Taken together, it would be interesting to evaluate whether inpatients rehabilitation programs before surgery may be more appropriate for enhancing post-surgical recovery for this population.

Several studies have shown that family support and encouragement could enhance participation and adherence to pulmonary rehabilitation [START_REF] Arnold | Adherence to pulmonary rehabilitation: a qualitative study[END_REF][START_REF] Hayton | Barriers to pulmonary rehabilitation: characteristics that predict patient attendance and adherence[END_REF] notably when the partner is able to take part in the care [START_REF] Chen | Association between Social Support and Self-Care Behaviors in Adults with Chronic Obstructive Pulmonary Disease[END_REF]. In our study, all but one of the patients who fully completed program lived with a partner which explains why the upper limit of the confidence interval was very high (Table 3; OR). In contrast with the recent results published on nonadherence in homebased pulmonary rehabilitation, neither depression nor anxiety scores were found to be associated with the risk of not completing the home rehabilitation program [START_REF] Li | Nonadherence in Home-Based Pulmonary Rehabilitation Program for COPD Patients[END_REF].

Several limitations are worth noting. From a methodological point of view, although we recruited the expected sample size, this latter remained small limiting the power of this exploratory study. Secondly, the criterion to define that a rehabilitation program was completed was strictly arbitrary. However, there is currently no standardisation of this type of program and most of the studies evaluating rehabilitation program adherence were limited to the number of exercise sessions performed [START_REF] Driessen | Effects of prehabilitation and rehabilitation including a home-based component on physical fitness, adherence, treatment tolerance, and recovery in patients with non-small cell lung cancer: A systematic review[END_REF]. We wanted to include the participation to physiotherapy, nutritional support and smoking cessation to have a global appreciation of a multi-component program. Finally, our study was not controlled which does not allow to conclude on the effectiveness of this home-based program regardless of whether it was completed or not by the patient.

Tables and Figures

Table 1. 

Questionnaires

HADS (Hospital Anxiety and Depression Scale)

Dans la série de questions ci-dessous, cochez la réponse qui exprime le mieux ce que vous avez éprouvé au cours de la semaine qui vient de s'écouler. Ne vous attardez pas sur la réponse à faire : votre réaction immédiate à chaque question fournira probablement une meilleure indication de ce que vous éprouvez, qu'une réponse longuement méditée. 

Score EPICES

Calcul du score : il faut impérativement que toutes les questions soient renseignées.

Chaque coefficient est ajouté à la constante si la réponse à la question est oui.

Exemple : Pour une personne qui a répondu oui aux questions Bien que la réhabilitation respiratoire soit recommandée chez les patients en attente d'une chirurgie de résection pulmonaire, elle est encore trop peu souvent proposée et les obstacles à sa réalisation sont mal identifiés.

Notre étude a montré que sa mise en oeuvre, à domicile, est faisable mais reste complexe dans un délai court en particulier chez les patients comorbides et vivant seuls.

Ces résultats permettent de mieux cerner le profil des patients éligibles à un programme de réhabilitation à domicile. 
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  The rehabilitation program contained four main components: (1) support for smoking cessation for active smokers, (2) nutritional support, (3) physiotherapy and (4) a home-based training program.

( 4 )

 4 ) Physiotherapy consisted in regular sessions supervised by a physiotherapist. These consisted of strength exercises, stretching, chest physiotherapy comprising respiratory muscles training (POWERbreathe ® International Ltd, Southam, UK), teaching the importance of breathing and modalities of coughing during the postoperative period. Patients were asked to perform at least one session per week with the physiotherapist. The home-based training program consisted in sessions on a cycle-ergometer. Patients were asked to perform minimally three sessions per week. Each session lasted 20-40 minutes. Initial cycling intensity was fixed at 50% of peak work rate. When the patient was able to maintain at least 30 minutes at this intensity, without excessive dyspnoea (<6 on a modified Borg Scale), she/he was instructed to progressively increase the intensity by 10%Wmax increments while still being able to achieve 30 minutes of exercise.Data collection (i)Demographics data (age, sex, body mass index, medical history) were collected by the physician in charge in each center.(ii) Preoperative respiratory function tests were performed according to the ATS/ERS standards[START_REF] Wanger | Standardisation of the measurement of lung volumes[END_REF]. A Symptom-limited Cardio-Pulmonary Exercise Test (CPET) was performed on an electronically braked cycle ergometer with breath-by-breath expired gas analysis[START_REF] Ats/ | ACCP Statement on Cardiopulmonary Exercise Testing[END_REF] ; peakVO2 was determined as the highest average values over 30 seconds, and peak Work Rate was identified.(iii) Quality of Life was assessed just before the beginning of the rehabilitation program by using three different standard questionnaires: the Hospital Anxiety and Depression scale (HADS)[START_REF] Zigmond | The Hospital Anxiety and Depression Scale[END_REF], the Pichot fatigue scale and the French score

Figure 1

 1 Figure1shows the forest plots of factors related to non-completion of the rehabilitation

  Subjects characteristics (n=42) Legend : Med = Median ; Q1 = 25 ème percentile ; Q3 = 75 ème percentile ; BMI = Body Mass Index ; FEV1 = Forced expiratory volume in 1 s ; FVC = Forced vital capacity ; VO2 = Oxygen uptake ; HAD = Hospital Anxiety and Depression scale ; EPICES = Evaluation de la Précarité et des Inégalités de santé dans les Centres d'Examens de Santé -Evaluation of Deprivation and Inequalities in Health Examination Centres

Figure 1 .Figure 2 .

 12 Figure 1. Forests Plots: Odds ratio related to non completion of the rehabilitation program

  Des études ultérieures sont nécessaires pour évaluer si les patients isolés et comorbides pourraient d'avantage tirer bénéfices d 'un programme de réhabilitation en centre spécialisé.
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Methods:

We conducted a prospective observational multicenter study. Patients with proven or suspected NSCLC were involved in an H-RP prior to surgery. The H-RP contained four components: (i)-initiation of smoking cessation; (ii)-nutritional support; (iii)-one physiotherapy session/week; (iv)-a minimum of three ergocycle sessions/week. The H-RP was defined as "completed" if the four components were performed before surgery. If smoking cessation and nutritional supports were not judged necessary, they were considered as already completed.

100% of the program. In univariate analyses, a BMI>26.5 kg/m2, diabetes, polymedication (≥5 drugs), living alone and a long delay in starting H-RP were associated with the risk of noncompletion. In multivariate analysis, polymedication OR=12.2 (95% CI: 2.0; 74.2), living alone

  To assess the determinants of completion of a home-based rehabilitation program, univariate logistic regression models were used. Variables which were associated with the risk of non-

	completion of the program in univariate analysis (p <0.05) were proposed to build the best
	multivariable regression model (lowest Akaike Information Criterion (AIC) to find out
	independent variables associated with the risk of non-completion of the program. Co-linearity
	between variables (defined as r>0.4) was verified by Pearson's or Spearman's coefficient or
	Cramer's V2. Variables associated with the risk of 30-day post operative events were also
	assessed by univariate and multivariate logistic regression models.

Table 2 .

 2 Completion rate for each component of the program

		Number of	Completion rate, n
		patients	(%)
		concerned	
	Smoking cessation	16	12 (75)
	Nutrional support	38	30 (79)
	Physiotherapy	42	31 (74)
	Exercise training	42	33 (79)
	Full program (4	42	20 (48)
	components)		

Table 3 .

 3 Factors associated with the risk of not completing the rehabilitation program in multivariate analysis

	Variables	OR (CI 95%)	P-Value
	Living alone	21.5 (1.4 ; >100)	0.0269
	Polymedication ≥ 5	12.19 (2.01 ; 74.15)	0.0066
	Delay to start the program	6.24 (1.07 ; 36.57)	0.0423
	(from inclusion to the first		
	day of the rehabilitation)		
	Legend: AIC = 47.4 (smaller is better), p-value global test = 0.0225, OR: odds ratio, CI:
	confidence intervals		

  1, 2 et 3, et non aux autres Questions. EPICES = 75,14 +10,06 -11,83 -8,2 Au cours des 6 derniers mois, avez-vous eu des contacts avec des membres de votre famille autres que vos parents ou vos enfants

	THÈSE SOUTENUE PAR : Héloïse CATHO	
	TITRE :		
	N°	Questions	Oui Non
	1 EVALUATION DES OBSTACLES A LA REALISATION D'UN Rencontrez-vous parfois un travailleur social ? 10,06
	PROGRAMME DE REHABILITATION A DOMICILE
	2 AVANT CHIRURGIE DE RESECTION PULMONAIRE : Bénéficiez-vous d'une assurance maladie complémentaire ? -11,83
	3	Vivez-vous en couple ? ETUDE PROSPECTIVE OBSERVATIONNELLE	-8,28
		MULTICENTRIQUE	
	4	Etes-vous propriétaire de votre logement ?	-8,28
	5	Y-a-t-il des périodes dans le mois où vous rencontrez de réelles difficultés	14,80
		financières à faire face à vos besoins (alimentation, loyer, EDF…) ?	
	6	Vous est-il arrivé de faire du sport au cours des 12 derniers mois ?	-6,51
	7	Etes-vous allé au spectacle au cours des 12 derniers mois ?	-7,10
	8	Etes-vous parti en vacances au cours des 12 derniers mois ?	-7,10
	9		-9,47
	10		-9,47
		En cas de difficultés, y-a-t-il dans votre entourage des personnes sur qui	
		vous puissiez compter pour vous héberger quelques jours en cas de	
		besoin?	
	11	En cas de difficultés, y-a-t-il dans votre entourage des personnes sur qui	-7,10
		vous puissiez compter pour vous apporter une aide matérielle ?	
		constante	75,1 4

CONCLUSION :

Conclusion:

Facing multiples comorbidities and living alone are the main obstacles to the completion of a home rehabilitation program. These results may contribute to better refer patients at risk of failure in a home-based program to more supervised structures.

Échelle de fatigue de Pichot

La fatigue est une sensation d'affaiblissement physique ou psychique qui survient normalement à la suite d'un effort soutenu, et qui impose la mise au repos.

On parle de fatigue pathologique lorsque la personne se sent handicapée par rapport à son niveau de forme habituel pour effectuer ses activités quotidiennes. NB. Ce questionnaire aide à mesurer votre niveau général de Fatigue et n'établit pas de diagnostic.

Apportez-le à votre médecin pour discuter des causes et des conséquences de cette fatigue dans votre vie.