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RESUME EN FRANÇAIS

Introduction : L'agitation est une complication fréquente dans les unités de réanimation. Une surveillance quotidienne permet une détection précoce et par conséquent un traitement rapide de la cause sous-jacente de cet épisode d'agitation, afin d'en prévenir les complications. Il est recommandé d'utiliser une approche globale composée de plusieurs volets (notamment non médicamenteux) pour faire face à la survenue d'agitation chez les patients en état critique. Nous avons étudié l'impact d'un algorithme multidisciplinaire de prise en charge sur la durée d'agitation des patients durant leur séjour en réanimation.

Patients et méthodes : Cette étude prospective mono centrique, avant-après intervention, concerne les patients adultes ayant présenté au moins un épisode d'agitation, défini par une échelle d'Agitation-Sédation de Richmond (RASS) ≥ +2. De juillet 2018 à janvier 2020, les patients agités ont été traités selon une prise en charge standard (groupe avant), et ont été comparés à un groupe interventionnel qui a bénéficié d'un algorithme dédié, appliqué d'avril 2020 à mars 2021 (groupe après). L'objectif principal était l'étude de la durée totale d'agitation pendant le séjour en soins intensifs. Les évènements indésirables cliniques et la consommation de médicaments ont été analysés en objectifs secondaires.

Résultats : 134 patients ont été inclus, 67 dans chaque groupe. L'incidence de l'agitation pendant les deux périodes était de 21%. Le rapport entre la durée de l'agitation et la durée de séjour en réanimation, en heures, était similaire dans les deux groupes, avec une durée médiane de 0,02% par patient. La durée de séjour en réanimation a été statistiquement réduite, passant de 326 heures [IC 167 ; 495] à 203 [IC 112 ;358], correspondant à une réduction moyenne de 5 jours. La mortalité était plus élevée dans le groupe post-intervention. Les conséquences cliniques, les échelles de douleur et les causes médicales associées à l'agitation étaient similaires. Il n'y a pas eu de modification notable des prescriptions médicamenteuses, interrogeant sur l'adhérence au protocole.

Conclusions : La mise en oeuvre d'un algorithme multidisciplinaire n'a pas réduit le nombre d'heures passées agité. D'autres études évaluant un ensemble d'actions ciblées sur la prise en charge de l'agitation sont nécessaires. L'agitation demeure une affection compliquée, liée étroitement aux soins de réanimation et sans traitement spécifique efficace. Il s'agit encore d'un défi à relever pour les personnels de réanimation, dans l'optique d'améliorer la santé globale et la qualité de vie des survivants de réanimation.

MOTS CLES:

Agitation -Réanimation -délirium -douleur -algorithme -CAM-ICU -RASS INTRODUCTION 9 L'AGITATION ÉPIDEMIOLOGIE L'agitation est définie comme une activité motrice et psychologique accrue et inadéquate, parfois associée à une désorganisation de la pensée. En pratique, elle est définie par une valeur de l'échelle de sédation-agitation de Richmond (RASS) ≥ +2 (Annexe 2). Il s'agit d'une affection fréquente à l'hôpital et encore plus en réanimation où l'incidence peut atteindre 70 % des patients, touchant notamment les plus âgés et/ou atteints des pathologies les plus sévères [START_REF] Fraser | Frequency, severity, and treatment of agitation in young versus elderly patients in the ICU[END_REF]. Les facteurs de risque clairement établis sont : la ventilation mécanique [START_REF] Bergeron | Intensive Care Delirium Screening Checklist: evaluation of a new screening tool[END_REF], le tabagisme, l'abus d'alcool, l'hypertension artérielle, le sepsis, l'utilisation antérieure de neuroleptiques ou l'utilisation de sédatifs au cours du séjour en réanimation [START_REF] Payen | Assessing pain in critically ill sedated patients by using a behavioral pain scale[END_REF] [START_REF] Masica | Clinical sedation scores as indicators of sedative and analgesic drug exposure in intensive care unit patients[END_REF].

CONSEQUENCES

L'agitation peut avoir des conséquences graves en soins intensifs, car elle compromet l'utilisation d'équipements spécifiques ou de médicaments vitaux [START_REF]Diagnostic and Statistical Manual of Mental Disorders[END_REF]. Elle est en effet responsable du retrait accidentel de cathéters, de sondes d'intubation, de drains ou d'autres dispositifs médicaux [17][4]. Elle augmente également le risque d'infections ou de réinterventions chirurgicales, et prolonge les durées de séjour, constituant un impact économique considérable [START_REF] Wilson | Delirium[END_REF]. Peu d'études ont été menées sur les conséquences à long terme de l'agitation, et il y a encore du travail à faire pour réduire la morbidité et améliorer la qualité de vie des survivants de réanimation [START_REF] Chen | Diagnostic accuracy of the CAM-ICU and ICDSC in detecting intensive care unit delirium: A bivariate meta-analysis[END_REF].

LE DELIRIUM

Le délirium est défini dans le cinquième Manuel diagnostique et statistique des troubles mentaux (DSM-5) de l'American Psychiatric Association [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF] comme une perturbation aiguë de l'attention et de la conscience, avec des perturbations supplémentaires de la cognition. Elle ne doit pas être expliquée par un trouble neurocognitif préexistant, mais est bien être causée par une autre condition médicale. Il s'agit en pratique d'un syndrome d'installation rapide, très spécifique par son caractère fluctuant, et comprenant des troubles de la mémoire, de l'attention et une désorientation spatio-temporelle. Il possède deux présentations cliniques ; hypo active (calme, somnolence), souvent sous-diagnostiquée, et hyper active (combativité, délire et hallucinations), ou encore une forme mixte [START_REF] Brummel | Preventing delirium in the intensive care unit[END_REF]. Une multitude de facteurs pathogènes sont en jeu, notamment l'inflammation, la défaillance de plusieurs organes, les perturbations métaboliques et les effets iatrogènes de médicaments [START_REF] Jaber | A prospective study of agitation in a medical-surgical ICU: incidence, risk factors, and outcomes[END_REF].

Le delirium semble fréquent en réanimation, avec une grande variabilité d'incidence en fonction des études (de 9 à 91% des patients [START_REF] Slooter | Delirium in critically ill patients[END_REF]). Il s'agit d'un facteur de risque indépendant d'agitation [START_REF] Klein Klouwenberg | The attributable mortality of delirium in critically ill patients: prospective cohort study[END_REF], lui-même associé à des conséquences néfastes : une ventilation mécanique (VM) prolongée, à un séjour hospitalier plus long et une mortalité accrue [START_REF] Masson | Le delirium aux soins intensifs[END_REF].

Le traitement du délirium peut être amélioré par une surveillance fréquente, car la détection précoce et le traitement subséquent semblent améliorer les résultats [START_REF] De Almeida | Risk factors for agitation in critically ill patients[END_REF]. Pour suivre cette stratégie, l'utilisation d'outils fiables est obligatoire, tels que l'Intensive Care Delirium Screening Checklist (ICDSC) [START_REF] Bergeron | Intensive Care Delirium Screening Checklist: evaluation of a new screening tool[END_REF] ou la Confusion Assessment Method (CAM-ICU) pour le délirium (voir Annexe 2).

LA DOULEUR

Les patients de réanimation souffrent de douleurs modérées à sévères, une autre cause majeure connue d'agitation, et de la même manière que pour le délire, le dépistage conduit au traitement [14]. Son évaluation doit être réalisée avec les échelles standardisées de douleur comportementale (Behavioral Pain Scale BPS) ou d'évaluation numérique de la douleur (NRS), selon l'état de communication du patient [START_REF] Payen | Assessing pain in critically ill sedated patients by using a behavioral pain scale[END_REF].

IMPACT DE LA REANIMATION

La ventilation mécanique et les soins pratiqués en réanimation rendent nécessaire le maintien d'une sédation et d'une analgésie, et donc inévitables les effets indésirables des drogues utilisées. En effet, leur utilisation prolongée et à forte dose semble favoriser la survenue de délirium et d'altération cognitive à long terme [START_REF] Masica | Clinical sedation scores as indicators of sedative and analgesic drug exposure in intensive care unit patients[END_REF]. En outre, une sédation trop profonde limite l'évaluation et la communication avec le patient. En effet, si l'on s'intéresse de plus près à la sédation, le maintien d'un niveau léger semble capable de raccourcir le délai d'extubation et conduirait à une sortie plus rapide, à l'instar d'une réévaluation quotidienne du besoin de ventilation mécanique [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF]. Dès lors il semble justifié de viser une sédation légère, hors indications spécifiques de sédation profonde, référencée par une RASS > -2.

L'environnement des unités de réanimation participe largement à la genèse d'états d'agitation et de confusion. La privation de sommeil, due aux bruits, aux lumières vives, et aux interventions médicales régulières, la peur de la mort et l'anxiété y sont en effet familières.

ETAT DES LIEUX SUR LA PRISE EN CHARGE

En l'état actuel des connaissances, l'utilisation de « bundles » semble la plus efficace [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF] pour la gestion de l'agitation. Les lignes directrices ABCDEF, ou Awakening and Breathing Coordination, Delirium monitoring/management ans Early Exercise/mobility proposée en 2010 [START_REF] Barr | Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit[END_REF], et PADIS (Pain, Agitation/Sedation, Delirium, Immobilization and sleep disruption) [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF] ont fait la preuve de leur efficacité dans la gestion du délire en soins intensifs mais les résultats entre études [START_REF] Fraser | The frequency and cost of patientinitiated device removal in the ICU[END_REF] [24] sont parfois discordants. La question pratique de l'application de ces mesures reste donc d'actualité.

Le traitement de l'agitation, tel que recommandé par les dernières lignes directrices américaines de 2018 [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF], comprend effectivement plusieurs volets, et encourage la mise en place de protocoles locaux. Ces protocoles doivent comprendre plusieurs volets.

Il convient premièrement de rechercher une potentielle cause médicale traitable [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF]. Certaines causes ont été clairement identifiées : l'hypoxémie, l'hypotension artérielle, la tachycardie, le sepsis, les troubles métaboliques, le globe urinaire, les différents syndromes de sevrage, le délirium et, au premier plan, la douleur insuffisamment traitée ou sous-évaluée [START_REF] Klein Klouwenberg | The attributable mortality of delirium in critically ill patients: prospective cohort study[END_REF][5] [START_REF] Woods | Severe agitation among ventilated medical intensive care unit patients: frequency, characteristics and outcomes[END_REF]. Les diverses encéphalopathies et notamment l'encéphalopathie hépatique, peuvent également se présenter sous la forme d'une agitation [START_REF] Jaber | A prospective study of agitation in a medical-surgical ICU: incidence, risk factors, and outcomes[END_REF]. De nombreux médicaments utilisés en réanimation sont également pourvoyeurs d'agitation (les benzodiazépines, les anticholinergiques, ou encore les antalgiques tels que le Nefopam ou les opiacés etc.), une liste non exhaustive est disponible en Annexe 3.

Une fois l'étiologie organique éliminée, il faut appliquer une approche non pharmacologique, de façon intégrée, pour tous les patients. Elle permet d'améliorer le confort du patient par la réassurance avec la famille, l'optimisation de l'environnement (lumière du jour, utilisation de contentions physiques uniquement si nécessaire) et la stimulation cognitive. Elle comprend aussi la limitation des doses de médicaments et la réévaluation de leur indication, tout comme celle de la ventilation mécanique.

Finalement vient la question de la prescription médicamenteuse au cours d'un épisode d'agitation aigue, pour laquelle très peu de recommandations détaillées existent. C'est pour cette raison qu'une revue de la littérature a été réalisée par Aubanel. et al. [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF], de façon préalable à l'écriture du protocole de notre étude, et afin de guider le traitement pharmacologique et améliorer la prise en charge de ces épisodes. Nous rappelons ici quelques grandes lignes du cahier des charges de ce traitement. De manière générale, les molécules à élimination rapide doivent être privilégiées pour permettre une réévaluation neurologique régulière et pour ne pas interférer avec la surveillance du patient de réanimation. Le choix de la molécule doit être adapté à chaque patient, notamment chez le sujet âgé, ainsi qu'à ses autres antécédents. Par exemple, en présence d'un syndrome de sevrage alcoolique, l'usage d'une benzodiazépine est parfaitement justifié. En dehors de ce cas précis, l'usage des benzodiazépines n'est pas recommandé en réanimation [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Les neuroleptiques peuvent être utiles pour traiter l'épisode aigu d'agitation, comme la Loxapine en cas d'agitation sévère (RASS ≥ 3), le Tiapride et la Cyamémazine, bien que non étudiés en réanimation. L'Halopéridol, pourtant efficace et largement utilisé dans cette indication, n'est pas recommandé dans les dernières guidelines de 2018. Les agonistes alpha-2 adrénergiques centraux, dont la Dexmedetomidine (durée d'action plus courte que la Clonidine dans la même famille) semblent intéressants chez ces patients agités, sous ventilation mécanique ou non, et y compris dans le syndrome de sevrage en alcool. La dexmedetomidine est à considérer avec le propofol comme sédatif, pour ses propriétés anxiolytiques, sédatives, et également analgésiques, sans modifications de la commande respiratoire.

PROBLEMATIQUE

Il n'existait pas de protocole standardisé de gestion de l'agitation en réanimation polyvalente chirurgicale (RPC) au Centre Hospitalier Universitaire (CHU) Grenoble Alpes, comme dans plusieurs autres services de réanimation Français, malgré les recommandations internationales [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. S'appuyant sur la revue complète de la littérature publiée en 2020 dans le journal Anesthesia Critical Care & Pain Medicine, un algorithme (en Annexe 4 et Annexe 5) a donc été développé par une équipe locale, pluridisciplinaire, afin de simplifier et améliorer la prise en charge de l'agitation. Il met l'accent sur l'importance de la détection des épisodes d'agitation par l'utilisation des échelles standardisées, puis sur la recherche précoce d'éventuelles causes sous-jacentes. Si aucune n'est établie ou si la résolution de celle-ci ne change en rien l'état d'agitation, il guide au traitement le plus adapté et encourage au suivi de son efficacité, et la poursuite de la surveillance de cette complication. Il vise à apporter également des règles plus générales dans la pratique quotidienne, notamment non médicamenteuses, pour favoriser la prévention, et qui sont à ancrer durablement dans nos pratiques.

Nous avons supposé que l'intégration de ce protocole à plusieurs dimensions réduirait la durée de l'agitation, sa prévalence, et ses conséquences néfastes. L'objectif principal de cette étude était de comparer le taux d'heures passées avec une mesure de RASS supérieure à +2 sur la durée du séjour, avant et après la mise en pratique de l'algorithme d'agitation.

Un objectif annexe était de généraliser la prévention du délirium, en commençant par l'utilisation systématique de l'outil CAM ICU (Annexe 2), comme le recommandent les experts [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF].

ARTICLE EN COURS DE SOUMISSION (EN ANGLAIS)

INTRODUCTION

Agitation and delirium are common complications among critically ill patients, with similar incidences ranging from 9 to 91% [START_REF] Klein Klouwenberg | The attributable mortality of delirium in critically ill patients: prospective cohort study[END_REF][1] [START_REF] Slooter | Delirium in critically ill patients[END_REF]. This heterogeneity stems on the one hand from wide variations in definition and monitoring, and on the other hand from a different distribution of risk factors between populations studied. Agitation can be defined as increased and inadequate motor activity. Established enabling factors are mechanical ventilation [START_REF] Woods | Severe agitation among ventilated medical intensive care unit patients: frequency, characteristics and outcomes[END_REF], smoking, alcohol abuse, hypertension, sepsis, or prior use of neuroleptics [START_REF] Jaber | A prospective study of agitation in a medical-surgical ICU: incidence, risk factors, and outcomes[END_REF] [START_REF] Masson | Le delirium aux soins intensifs[END_REF]. When addressing agitation, the first step is to look for treatable causes [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Known medical underlying conditions are hypoxemia, hypotension, tachycardia, sepsis, metabolic disorder, urinary globe, withdrawal syndrome, and, in the foreground, delirium and pain [START_REF] De Almeida | Risk factors for agitation in critically ill patients[END_REF][8] [14].

Delirium is an independent risk factor for agitation [START_REF] De Almeida | Risk factors for agitation in critically ill patients[END_REF] and is associated with prolonged mechanical ventilation (MV), longer hospital stay, and increased mortality. [START_REF] Salluh | Outcome of delirium in critically ill patients: systematic review and metaanalysis[END_REF] Delirium is defined in the fifth Diagnostic and Statistical Manual of mental disorders (DSM-5) of the American Psychiatric Association [START_REF]Diagnostic and Statistical Manual of Mental Disorders[END_REF] as an acute disturbance in attention and awareness, with additional disturbances in cognition. There is a multitude of pathogenic factors at play, including inflammation, multi-organ failure, metabolic disturbances, and medication effects. [START_REF] Zaal | Light levels of sedation and DSM-5 criteria for delirium[END_REF] Treatment of delirium can be improved with frequent monitoring, as early detection and subsequent treatment seem to improve outcomes. [START_REF] Wilson | Delirium[END_REF] In order to do so, the use of reliable tools is mandatory, such as the Intensive Care Delirium Screening Checklist (ICDSC) or the Confusion Assessment Method-ICU (CAM-ICU) [START_REF] Chen | Diagnostic accuracy of the CAM-ICU and ICDSC in detecting intensive care unit delirium: A bivariate meta-analysis[END_REF]. ICU patients are also experiencing moderate to severe pain, another known major cause of agitation. And in the same way as delirium, screening equals treating [START_REF] Chanques | Impact of systematic evaluation of pain and agitation in an intensive care unit[END_REF]. Following this strategy, the evidenceproof Behavioral Pain Scale (BPS) or Numeric pain Rating Scale (NRS), as appropriate, are tailored for pain assessment.

Severe consequences of agitation can occur in the ICU, as it compromises the use of specific equipment or vital drugs [START_REF] Ely | Delirium as a predictor of mortality in mechanically ventilated patients in the intensive care unit[END_REF], responsible for accidental or self-removal of catheters, tubes drains, or medical devices in 20-25% of cases [START_REF] Barr | Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit[END_REF] [START_REF] Woods | Severe agitation among ventilated medical intensive care unit patients: frequency, characteristics and outcomes[END_REF]. It also rises the chance of infections or surgical reinterventions, contributing to an elevated economic impact [START_REF] Fraser | The frequency and cost of patientinitiated device removal in the ICU[END_REF], and extends the duration of both mechanical ventilation and hospital stay [START_REF] Barr | Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit[END_REF] [START_REF] Woods | Severe agitation among ventilated medical intensive care unit patients: frequency, characteristics and outcomes[END_REF]. Few studies were conducted about the long-term consequences of agitation, and there's still work to do to reduce morbidity and improve the quality of life for ICU survivors [START_REF]Assessment and management of agitation, sleep, and mental illness in the surgical ICU -PubMed[END_REF]. Especially in elderly patients, agitation causes long-term cognitive alteration and lessens the chances to get back home [START_REF] Fj | Incidence and impact of delirium on clinical and functional outcomes in older patients hospitalized for acute cardiac diseases[END_REF] [START_REF] O'keeffe | Postoperative delirium in the elderly[END_REF].

Agitation treatment, as recommended by the latest guidelines of 2018 [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF], includes several parts. The non-pharmacological approach can improve patient comfort through reinsurance with family, and environment optimization (daylight, physical restraints use only if necessary). The strategy also includes a focus on limiting the doses of medication, and reassessing the need for it, as for mechanical ventilation [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Indeed, taking a closer look at sedation, maintaining a light level seems able to shorten the time to extubation and is believed to lead to faster discharge [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. Light sedation is referenced as a RASS > -2. There is current evidence that the use of bundle of care is more efficient [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF]. The ABCDEF [START_REF] Barnes-Daly | Improving Hospital Survival and Reducing Brain Dysfunction at Seven California Community Hospitals: Implementing PAD Guidelines Via the ABCDEF Bundle in 6,064 Patients[END_REF] and PADIS Guidelines seem to be efficient in managing ICU delirium (more than one-component strategies at least) but contrary results among studies [START_REF] Zhang | Effectiveness of Bundle Interventions on ICU Delirium: A Meta-Analysis[END_REF][29] are raising the practical concern of how to prevent delirium, and by extension the agitation.

We aimed to change our agitation management by implementing an algorithm for detection and treatment. We hypothesize that this multi-faceted program would decrease agitation duration and its damaging consequences.

The objective of this study is to compare the rate of hours spent with a RASS measure greater than +2 over length of stay, before and after the application of the agitation algorithm.

An ancillary objective was to generalize the prevention of delirium, starting with routine use of the CAM ICU tool as recommended by experts [START_REF] Devlin | Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU[END_REF] .

PATIENTS AND METHODS

STUDY DESIGN AND PARTICIPANTS

This prospective observational study was conducted in a medical-surgical ICU at Grenoble University Hospital, France, between July 2018 and March 2021. It is designed as a monocentric before/after study; before (from July 2018 to January 2020) and after (April 2020 to march 2021) 3 months of an intervention based on implementing a new algorithm for agitation prevention and management for routine use. During these periods, all patients admitted were screened and selected at the first agitation episode. Agitation rating was realized using the Richmond Agitation-Sedation Scale (RASS) [START_REF]The Richmond Agitation-Sedation Scale: validity and reliability in adult intensive care unit patients -PubMed[END_REF] and defined for a RASS between +2 et +4.

Exclusion criteria were age under 18, known treatment limitation at admission, moribund patients, brain injury, inability to consent, pregnancy, or breastfeeding.

DATA COLLECTION

Patients' characteristics were informatically monitored by nurses and gathered out of the medical file as recommended by reference methodology MR003 (using the software Centricity Critical Care, General Electric, GE Healthcare). Agitation was monitored using the RASS scale, pain with NRS or BPS according to patients' status (mechanical ventilation, conscience, and responsiveness), and delirium with the CAM-ICU only after its implementation during the second period.

INTERVENTION

Based on the literature review [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF] about agitation management, a standardized protocol was developed by a team of doctors, nurses, pharmacists, caregivers, and physiotherapists. Nonpharmacological measures and medical action to be taken are detailed in the algorithm (Figure 7 and Figure 8). This protocol was first presented during the 3 months of education, and then regularly reminded to medical and paramedical teams. It was also displayed in all rooms, and daily following by a research nurse was realized.

The intervention also included learning about the CAM-ICU and its introduction in the ICU, as it was not integrated into surveillance software, and thus never performed, before.

VARIABLES

The primary objective was to evaluate the impact of the implementation of a standardized multi-professional protocol for the management of agitation on the reduction of the number of hours spent agitated, in relation to the time spent by the patient in intensive care. The primary endpoint is the ratio of hours spent with a RASS measurement ≥ +2. The percentage of hours spent with a RASS measure ≥ +2 relative to the total time spent in the ICU was calculated for each patient. A limit on the length of stay in the ICU was set at 21 days for patients with an overly long stay.

Secondary objectives were the incidence of agitation, its impact on mechanical ventilation duration, ICU and intra-hospital stay, delirium incidence, and the number of clinical consequences. The secondary endpoints were the rate of RASS ≥ +2 in all patients admitted to the intensive care unit of the Grenoble Alpes University Hospital, the duration of agitation episodes in hours, the duration of mechanical ventilation in hours, the length of stay in the intensive care unit in hours, the length of stay in the hospital outside the intensive care unit in hours, the CAM-ICU scale, ICU-mortality, the number of different complications, the type of complication ( i.e. extubation, vascular catheter, drain, urinary or nasogastric removal, getting out of bed, aggressiveness and others; the refusal of medication, or other devices (non-invasive ventilation, IV), removal of dressings, ostomy or monitoring cables), agitation or sedation oriented medication use and perfusion durations,

ETHICS

This study was registered before patient enrolment (Protocol ID 38RC17.344, available on clinical trial NCT04053426, posted on the 12 th of August 2019). The intervention does not affect the general care of study participants. We obtained validation from the ethics committee (CPP n°ID-RCB: 2018-A00582-53) and informed consent from the patient or next of kin. This manuscript follows the STROBE statement for reporting cohort studies.

STATISTICAL ANALYSIS

The sample size was determined after a preliminary calculation of agitation incidence in our ICU. In 132 patients showing at least one RASS ≥ +2 admitted between 2015 and 2016, the agitation duration ratio was 20% (Standard Derivation 20%). As there was no standardized screening of agitation, we expect this rate to be higher, closer to 30%. We hypothesized to find a reduction of days with agitation from 30% to 20% of the ICU stay, corresponding to a 30% reduction. Using bilateral testing, with an alpha level of 0.05, 138 patients would provide a power of 80% to show a minimum difference of 30%. Inclusions stopped when 69 patients were gathered in each group.

Statistical analysis was realized on Stata ® (Stata Corporation 4905 Lakeway Drive

College Station, TX 77845 USA). Methods for the different evaluation criteria are as follows;

The Mann-Whitney test was used for the analysis of the primary endpoint. As this is a nonparametric test, no conditions for its application were checked. For secondary endpoints, the Chi2 test was used for categorical variables if the Cochran criteria were met. If not, the Fisher test was used. The Mann-Whitney test was used for quantitative variables.

In descriptive analyses, quantitative variables were described in median and interquartile ranges. Categorical variables were described in numbers and percentages.

The number of missing data was not taken into account in the calculations.

A posthoc analysis was conducted in light of the differences observed in terms of length of stay in intensive care; a 1:1 matching was carried out on this duration. The aim was to make the two groups slightly more comparable and address any bias. For the matching, the durations were made discrete by considering periods of three days (i.e. 7 classes). However, the size of the population did not allow for simultaneous matching of several variables and resulted in the loss of 34 patients for whom no pair was found. At least one medical-associated cause was found in more than 80 % of patients (from more to less frequent; pain, constipation, tachycardia, fever, hypoxemia, hypercapnia, hypo/hyperkaliemia, hypo/hypernatremia, withdrawal syndrome, hypo/hypercalcemia, vesical globe, hypoglycemia) (Table 2). There was no difference in reported pain scales (either NRS or BPS) between the 2 groups. (Table 3). 1 Given the distribution of the NRS (majority of 0), a more suitable discrete approach was used

MAIN OUTCOME

There was no statistically significant difference in the main outcome. The median time ratio with a RASS ≥ +2 was 0,2 % in both groups (IR [0,1;0,4] before and [0,1;0,5] after intervention (P-value = 0,836)) (Figure 2). Matching did not show any difference either. (Figure 3) 

COMPLICATIONS

When studying the duration of agitation per episode between the two groups, the number of hours was slightly lower after the intervention, from an average of 3.49 hours (SD ± 3.18) to 2.68 (SD ± 2.0), although not statistically significant.

As shown in Table 4 ICU-LOS was significantly lower after protocol use, corresponding to a mean reduction of 5 days. Other secondary outcomes are shown in Table 5, no differences were observed. A comparison of complication occurrence between the two groups did not show any difference, a total of 26% of the patients presented at least one complication (Table 5). The rates of each complication type are shown in Table 6. 

MORTALITY

ICU mortality, was significantly higher in the group after intervention (Table 5). Figure 4 shows a significant difference in the distribution of survival curves between the groups. 

DELIRIUM

The CAM-ICU was only realized in 9 patients (13%) after its implementation. For other patients, it was either not feasible according to nurses (66%), or not realized (21%) for unknown reasons.

PRACTICAL CARE

71.21 % of the agitated patients underwent physical restraint. The different use of medication between groups is shown in Figure 5 and Figure 6, as a piece of supplementary information. Alpha agonists were used in more than half (58%) of the patients, with a large dominance of dexmedetomidine. Benzodiazepine and neuroleptics were also highly prevalent, respectively 40% and 45%. 

DISCUSSION

The implementation of a new algorithm of care for agitation did not show any difference in the number of hours spent agitated. Although we did not reach the sample size, the real effect of the intervention is doubtful. Several explanations need to be explored. First of all, agitation management is a complex challenge for health teams, which is why different strategies showed little and inconsistent efficacy, and also why we still have work to do in finding the best approach [START_REF] Zhang | Effectiveness of Bundle Interventions on ICU Delirium: A Meta-Analysis[END_REF]. Secondly, the intervention did not lead to any substantial change in prescriptions or infusions durations of sedation (results shown in appendix Table 7), and this lack of effect applies to pharmacological adaptation as well as non-pharmacological (i.e., same rates of restraints use), highlighting the main problem encountered in this study; adherence to protocol. It will be needed in the future to improve protocol adherence whether by adapting the protocol content/format or the education strategy, to really have the ability to evaluate these measures on agitation management.

We acknowledge several limitations in our findings. As for internal validity, to begin with, the population differed during the two periods, with a higher morbidity/mortality in the second group as a significant selection bias. This difference is probably partly due to the cause of admission, with a majority of medical causes after the intervention, whereas agitation and delirium incidence is lower in surgical (and nonventilated) patients [START_REF] Serafim | Delirium in postoperative nonventilated intensive care patients: risk factors and outcomes[END_REF]. Another part may result from the higher mortality in COVID-19 patients (accounting for 27% of ICU mortality in the post-intervention group). In spite of the sensitivity analysis conducted to get more comparable populations, we cannot exclude a confusion bias (being these elucidated factors or another unknown extraneous factor) in the result for the main outcome.

In this study, the incidence of agitation is among the lowest (21%), but concordant, with the literature [START_REF] Aubanel | Therapeutic options for agitation in the intensive care unit[END_REF]. Part of the explanation is an underestimation of agitation in our ICU as the RASS wasn't performed every 4 hours, and some described agitation episodes were not assessed. A detection bias is also strongly probable as the 3 month-period of teaching reinforced the routine use of this sedation scale, along with an enhanced focus on agitation. Better detection logically leads to a higher event count and reduced our chances to show a reduction of agitated hours. We must also remember a major event that may have had a significant impact on the incidence of agitation and diverted the attention of the physicians, nurses, and managers from agitation care: the global pandemic. Chronologically, it only impacted the second period. Delirium was highly prevalent in the COVID-19 critical patients [START_REF] Pun | Prevalence and risk factors for delirium in critically ill patients with COVID-19 (COVID-D): a multicentre cohort study[END_REF] and during this period our practice changed. For example, family visitation, which is a protective factor, was compromised [START_REF] Pun | Prevalence and risk factors for delirium in critically ill patients with COVID-19 (COVID-D): a multicentre cohort study[END_REF].

In the secondary outcomes, we described a relatively low incidence of complications in comparison with the literature [START_REF] Woods | Severe agitation among ventilated medical intensive care unit patients: frequency, characteristics and outcomes[END_REF]. It may be an underestimate due to lacking reports of such adverse events. In any case, it affected the ability to show any reduction in their occurrence. There is little data concerning the morbidity of these complications in the literature [START_REF] Nydahl | Safety of Patient Mobilization and Rehabilitation in the Intensive Care Unit. Systematic Review with Meta-Analysis[END_REF], and we must recognize that not all potential advert events carry equal clinical importance, to keep in mind when considering our findings.

With regards to external validity, our results are consistent with several authors', concerning the reduction of ICU LOS [START_REF] Jaber | A prospective study of agitation in a medical-surgical ICU: incidence, risk factors, and outcomes[END_REF][34] [35][36] but also the lack of difference in agitation or delirium incidence. These findings support the importance of limiting its consequences with enhanced management, as we lack efficient prevention measures. Although not statistically significant, we did notice a reduction in the mean duration of agitation episodes, from 3.5 hours to 2.7 corresponding to less than one hour. Still, it might prove clinically relevant as agitation is burdensome for care teams, and be the beginning of the intervention's efficacy.

Before extrapolating our results, we must report this ICU population's specificities. For instance, we have a high prevalence of chronic hepatic disease, with the surgical activity of liver transplantation. As a result, we have many patients with chronic liver failure, frequently suffering from complications such as hepatic encephalopathy, sometimes manifested by agitation. This specific activity also implies a high prevalence of chronic alcoholism (reported in more than a third of this population (35%)), therefore rises the chance of witnessing and dealing with a withdrawal syndrome. To our knowledge, there is no study of agitation prevalence or characteristics in this particular population, but clinical experience suggests a higher incidence of agitation. As a second impact, we only added this specialized activity in liver disease in December 2019, therefore its influence was far greater on our postintervention group, affecting once again our results.

The anecdotal use of the CAM-ICU shows that we failed to improve delirium screening in this ICU. Organizational and behavioral changes are a practical challenge that might be facilitated using more evidence-proof frameworks such as Pain, Agitation, and Delirium management (PAD) or the strategy of early Awakening, Breathing, Delirium screening, and Early exercise (ABCDE bundle) [START_REF]A systematic review of implementation strategies for assessment, prevention, and management of ICU delirium and their effect on clinical outcomes -PubMed[END_REF]. In this perspective, addressing the process as a specific outcome, studying agitation and delirium knowledge among teams, screening adherence, and bundle use feedback should be of interest to offer the most feasible and successful way of improving [START_REF] Trogrlic | Prospective multicentre multifaceted before-after implementation study of ICU delirium guidelines: a process evaluation[END_REF].

This study is representative of what is being currently done in this ICU, and on a broader scale reflects French ICUs. It points out gaps between clinical practice, current recommendations, and difficulties in carrying out assessments (for pain, sedation, or agitation) to adjust routine practice. Findings about pain and sedation management [START_REF] Payen | Current practices in sedation and analgesia for mechanically ventilated critically ill patients: a prospective multicenter patient-based study[END_REF] strongly suggest that implementation of ICU protocols and increased education can significantly help care teams in their efforts to follow national guidelines. Our results should encourage further efforts and future studies to pursue upgrading agitation care. -Selective serotonin reuptake inhibitors -Tricyclic antidepressants -Monoamine oxidase inhibitors -Lithium Ketamine Anticonvulsive drugs:

-Levetiracetam -Lamotrigine -Valproic acid -Pregabalin/gabapentin Anti-infective drugs:
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TABLE 1 -DEMOGRAPHICS OF SELECTED PATIENTS

 1 

			Groups		
		Before (n = 67)	After (n = 67)	All patients	p-value 1
	Male	54 (81%)	47 (70%)	101 (75%)	0.160
	Age, yrs	61 [48 ; 72]	65 [57 ; 76]	64 [50 ; 74]	0.070
	BMI (kg/m2)	24.9 [22.9 ; 27.9]	27.8 [23.5 ; 29.8]	26,3 [23,24 ; 29,4]	0.056
	Smoking	25 (37%)	31 (46%)	56 (42%)	0.293
	Alcohol abuse	20 (30%)	27 (40%)	47 (35%)	0.205
	IGS2 score	37 [26 ; 55]	46 [34 ; 59]	42 [29 ; 55]	0.018
	Reason for admission				
	-Trauma	20 (30%)	8 (12%)	28 (21%)	0.011
	-Medical	32 (48%)	46 (69%)	78 (58%)	0.014
	-Post-operative	38 (57%)	23 (34%)	61 (46%)	0.009
	Mechanical ventilation	52 (78%)	42 (63%)	94 (70%)	0.059
	Data are expressed as mean (SD : Standard Derivation) or median (IR : interquartile range)	

1 

Tests used: Chi2 for qualitative variables and Mann Whitney for quantitative variables

TABLE 2 -MEDICAL CAUSES OF AGITATION WHEN IDENTIFIED Groups Before (n = 67) After (n = 67) All patients

 2 

	≥ 1 cause	60 (90%)	52 (78%)	112 (84%)
	Tachycardia	18 (27%)	20 (30%)	38 (28%)
	Hypoxemia	5 (8%)	17 (25%)	22 (16%)
	Hypercapnia	6 (9%)	8 (12%)	14 (10%)
	Withdrawal syndrome	7 (10%)	5 (8%)	12 (9%)
	Hypoglycaemia	4 (6%)	0	4 (3%)
	Fever	19 (28%)	12 (18%)	31 (23%)
	Vesical globe	1 (2%)	3 (5%)	4 (3%)
	Constipation	36 (54%)	5 (8%)	41 (31%)
	Hyper/hyponatremia	13 (19%)	3 (5%)	16 (12%)
	Hyper/hypokalemia	11 (16%)	12 (18%)	23 (17%)
	Hyper/hypocalcemia	5 (8%)	6 (9%)	11 (8%)
	Pain	27 (40%)	16 (24%)	43 (32%)

TABLE 3 -PAIN SCALES

 3 

TABLE 4 -SECONDARY OUTCOMES

 4 

		Before,	After,	Total,	p-value 1
		n = 67	n = 67	n = 134	
	Episode duration (mean)	3.49 (3.18)	2.68 (2.0)	3.09 (2.68)	0.057
	Episode duration (median)	2 [2 -4.2]	2 [ 1.5 -3.6]	2 [1.6 -4]	
	Mechanical ventilation (hrs)	84 [31 ; 139]	41 [4 ; 148]	72 [14 ; 143]	0.214
	ICU-LOS (hrs)	326 [167 ; 495]	203 [112 ; 358]	258 [148 ; 444 ]	0.027
	Hospital out of ICU LOS (hrs)	298 [219 ; 630]	246 [142 ; 491]	269 [168 ; 551]	0.075
	Total LOS (hrs)	618 [396 ; 1033]	454 [254 ; 738]	530 [328 ; 866 ]	0.024

TABLE 5 -CLINICAL OUTCOMES

 5 

			Group		
		Before,	After,	Total,	p-value
		n = 67	n = 67	n = 134	
	Complications				
	-0	43 (64%)	37 (57%)	80 (61%)	0.520 1
	-1	17 (25%)	17 (26%)	34 (26%)	
	-≥ 2	7 (10%)	11 (17%)	18 (14%)	
	ICU mortality	4 (6%)	15 (22%)	19 (14%)	0.006 2
	Hospital mortality	16 (24%)	22 (33%)	38 (28%)	0.250 2
	1 Used test : Chi2				
	2 Used test : Mann-Whitney				

TABLE 6 -DETAILED TYPE OF COMPLICATIONS

 6 

			Group		
		Before (n = 67)	After (n = 67)	Total (n = 134)	p-value 1
	Extubation	3 (5%)	2 (3%)	5 (4%)	1.000
	Vascular catheter removal	7 (11%)	6 (9%)	13 (10%)	1.000
	Drain removal	0 (0%)	0 (0%)	0 (0%)	-
	Nasogastric tube removal	4 (6%)	10 (16%)	14 (11%)	0.095
	Undwelling urinary catheter	1 (2%)	6 (9%)	7 (5%)	0.060
	Aggressiveness	8 (12%)	7 (11%)	15 (12%)	1.000
	Getting out of bed	13 (20%)	12 (19%)	25 (19%)	1.000
	Other 2	19 (28%)	18 (27%)	37 (28%)	1.000

Test used : Mann-Whitney

Used test : Fisher

Refusal of medication, or other devices (non-invasive ventilation, IV), and removal of dressings, ostomy or monitoring cables

Ophélie Vallayer: data collection, formal analysis, writing Claire Chapuis: investigation, conceptualization, supervision Florian Bruiset: investigation, data collection Sara Aubanel: writing original draft, investigation Angelina Pollet : project administration, data collection Jean-François Payen : writing, review

ABSTRACT « Agitation and delirium management in the ICU: impact of a multidisciplinary algorithm; a single centre prospective study »

Introduction: Agitation is a common complication in the Intensive Care Unit (ICU). Routine monitoring, with an early detection and subsequent treatment of the underlying condition of agitation could prevent complications. Recommendations are to use a multi-component approach to manage agitated critically ill patients. We studied the impact of implementing a multidisciplinary algorithm on the duration of agitation during ICU stay.

Patients and methods: This single-centre prospective before-after intervention study included adult patients with at least one episode of agitation defined by a Richmond Agitation Sedation Scale ≥ +2. From July 2018 to January 2020, agitated patients were treated according to standard management (Before Group), and were compared to an interventional group that received a dedicated algorithm implemented from April 2020 to March 2021 (After Group).

The main outcome was the duration of agitation episodes during the ICU stay. Clinical outcomes and medication use were recorded as secondary objectives.

Results: 134 patients were included, 67 in each group. Population characteristics weren't strictly similar, with greater severity at admission in the group after intervention. The incidence of agitation during the two periods was 21%. The ratio of agitation duration on ICU-Length Of Stay (ICU-LOS) in hours was similar in the 2 groups, with a median time of 0,02% (IQI [0,01;0,05]) per patient. ICU-LOS was statistically reduced from 326 hours [CI 167 ; 495] to 203 [CI 112 ; 358], with a mean reduction of 5 days. Mortality was higher in the postintervention group. Clinical outcomes, pain scales, and medical conditions causing agitation were similar. There was no difference in medications prescription, questioning protocol adhesion.

Conclusions: The implementation of a multidisciplinary algorithm did not reduce the number of hours spent agitated. Further studies evaluating a bundle of actions are needed. Agitation is still a complicated ICU-related disease, with no efficient treatment, and a challenge to work on for intensive care workers. The end goal being to enhance brain health and intensive care survivors' quality of life.

KEYWORDS: Agitation -Intensive Care Unit -delirium -pain -bundle -RASS -CAM-ICU

RESULTS

POPULATION CHARACTERISTICS

A total of 134 patients were included in the analysis (Figure 1). The incidence of agitation during the 2 periods was respectively 22% (CI95 [20; 25%]) and 20% [17; 23%] before and after protocol implementation, corresponding to 21% [20 ; 23 %] for the entire study period.

FIGURE 1 -FLOW CHART

Concerning patients' characteristics, seventy-five percent were men and the median age was 64 years (range 50-74 years). We observed a difference in disease severity at admission, with a higher average IGS2 in the group after protocolization. There were significantly more hospitalizations for trauma and surgery before the implementation of the standardized protocol, and subsequently more medical reasons after (69%). There were no significant differences in the other demographic data studied (Table 1). For notice, 10 patients were admitted with COVID-19, all during the second period (15%).

CONCLUSION

The multi-faceted program we implemented did not decrease agitation duration nor its damaging consequences. These findings raise new questions regarding program adherence and the need for a closer system-level intervention. As for delirium prevention, the issue at stake is field research to detect, try and overcome barriers to change, and adapt for better care.
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ANNEXES ANNEXE 1 -RICHMOND AGITATION-SEDATION SCALE [30]