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Victor Rouanet, par ce que j'ai kiffé cette colloc', par ce qu'on avait un jukebox, parce qu'on a su festoyer, parce que je ne suis pas allé à mes partiels grâce à vous. ). These patients often needed an invasive mechanical ventilation with neuromuscular blocking agents (NMBA) for a long time followed by a long period of weaning and rehabilitation. Due to an expected higher demand on critical care resources, sedatives, analgesics, and NMBA drugs shortage occurred in some countries requiring a national inventory management (4). Thus, in this context of limited resources, it is even more paramount than never to manage sedatives, analgesics and NMBA carefully, avoiding both an overutilization (over-dosing) and an insufficient dosing, especially during the period of paralysis which is the most challenging situation for caregivers who have no possibility to observe the patients' behavior or communicate with them [START_REF] Payen | Sedation for critically ill patients with COVID-19: Which specificities? One size does not fit all[END_REF]. A careful pain management is associated with better patient outcomes in ICU [START_REF] Pisani | Pain and Delirium in Critical Illness: An Exploration of Key 2018 SCCM PADIS Guideline Evidence Gaps[END_REF]. The use of clinical behavioural pain scales is recommended to standardize pain assessment and to adapt analgesics dose [START_REF] Pisani | Pain and Delirium in Critical Illness: An Exploration of Key 2018 SCCM PADIS Guideline Evidence Gaps[END_REF][START_REF] De Jong | Decreasing severe pain and serious adverse events while moving intensive care unit patients: a prospective interventional study (the NURSE-DO project)[END_REF][START_REF] Skrobik | Protocolized intensive care unit management of analgesia, sedation, and delirium improves analgesia and subsyndromal delirium rates[END_REF]. Unfortunately, those validated clinical tools currently used to assess the comfort of ICU patients are not appropriate to assess the comfort of patients receiving NMBA [START_REF] Oliveira | Benefit of general anesthesia monitored by bispectral index compared with monitoring guided only by clinical parameters. Systematic review and meta-analysis[END_REF][START_REF] Tasaka | Inadequate Sedation During Therapeutic Paralysis: Use of Bispectral Index in Critically Ill Patients[END_REF]. Continuous infusion of NMBA is provided with a monitoring of paralysis depth using the Train-Of-Four (TOF) accelometer, and some ICUs also often use Electro-Encephalo-Graphic (EEG) derivates such as the Bispectral index (BIS) TM in order to assess the sedation depth but without clear clinical guidelines [START_REF] Tasaka | Inadequate Sedation During Therapeutic Paralysis: Use of Bispectral Index in Critically Ill Patients[END_REF][START_REF] Murray | Clinical Practice Guidelines for Sustained Neuromuscular Blockade in the Adult Critically Ill Patient[END_REF]. Moreover, pain monitoring has never been evaluated in ICU patients receiving NMBA [START_REF] Oliveira | Benefit of general anesthesia monitored by bispectral index compared with monitoring guided only by clinical parameters. Systematic review and meta-analysis[END_REF][START_REF] Tasaka | Inadequate Sedation During Therapeutic Paralysis: Use of Bispectral Index in Critically Ill Patients[END_REF][START_REF] Balas | Interpreting and Implementing the 2018 Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption Clinical Practice Guideline[END_REF].To address the urgent need for directions to guide the use of NMBA, sedatives and analgesics in the context of high requirement of ICU resources and a risk of shortage of these drugs, an ancillary analysis of the ANI-REA database [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends![END_REF] was performed to assess the accuracy of different physiological pain-related parameters, to better assess pain in ICU patients receiving NMBA.

Sergio

The ANI-REA database is an exploratory research included ICU patients in order to evaluate the accuracy of the Analgesia Nociception Index (ANI) to detect pain in various clinical situations: noncommunicant non-paralyzed patients such as moderately sedated patients (13), non-delirious patients able to communicate [START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends![END_REF], and deeply sedated patients receiving NMBA (present study).

ANI measures heart rate variability from Electro-Cardio-Graphic (ECG) monitoring of the patient, providing a number from 0 to 100 through spectral analysis. This number is an estimation of the balance between parasympathetic and sympathetic outflows: 100 means a high parasympathetic modulation (low stress level = low risk of pain), 0 means extremely low parasympathetic modulation (high stress level = high risk of pain) [START_REF] Broucqsault-Dédrie | Measurement of Heart Rate Variability to Assess Pain in Sedated Critically Ill Patients: A Prospective Observational Study[END_REF]. ANI has shown promising results in patients under general anesthesia during surgery [START_REF] Gruenewald | Influence of nociceptive stimulation on analgesia nociception index (ANI) during propofolremifentanil anaesthesia[END_REF], just after surgery in the recovery room [START_REF] Boselli | Prospective observational study of the non-invasive assessment of immediate postoperative pain using the analgesia/nociception index (ANI)[END_REF], and more recently, our team demonstrated that instant-ANI (ANIi) could detect pain in ICU patients [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends![END_REF]. No data are available to assess the validity of ANI in critically ill patients treated by NMBA.

The objective of this exploratory ancillary study was to evaluate the validity of different physiological pain-related parameters to detect pain in ICU patients receiving NMBA.

MATERIALS AND METHODS

Ethics approval

This ancillary study is based on the protocol of "Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study" which was approved by the [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends![END_REF].

Patient population

The study took place in the medical-surgical ICU of the University of Montpellier Saint Eloi Hospital. All consecutive patients  18yr-old, mechanically ventilated and requiring a sustained use of NMBA, were eligible. Exclusion criteria were decision to withdraw life-support or an unstable condition preventing planned routine procedures of care, and conditions precluding the use of ANI: absence of sinus cardiac rhythm, respiratory rate<10b/min. Consecutive patients admitted into the ICU from 27/04/2015 to 16/05/2016 were included for this ancillary analysis if an interruption of NMBA had been planned by the bed-side physician, and the research team was available to record ANI and other parameters during a tracheal suctioning before the interruption of NMBA infusion and after the complete recovery from paralysis.

Conduct of the study

After having obtained an informed consent from the surrogate decision maker and having enrolled the patient into the study, investigators recorded patient's pain parameters 1) before, during and after tracheal suctioning in patients receiving NMBA and 2) before, during and after tracheal suctioning in patients after the interruption of NMBA infusion and just after the complete recovery from paralysis. The complete recovery from paralysis was defined by a Train-Of-Four (TOF) ratio > 90% measured with an automatized accelometer (E-NMT-01, GE Healthcare TM, Chicago, IL) [START_REF] Murphy | Residual paralysis at the time of tracheal extubation[END_REF]. Tracheal suctioning was chosen to standardize the nociceptive procedure as this procedure is recognized as the most repeated routine procedure in intubated mechanically ventilated ICU patients, as well as the most potentially painful procedure in these patients [START_REF] Puntillo | Determinants of Procedural Pain Intensity in the Intensive Care Unit. The Europain® Study[END_REF].

Data recording

Five different parameters potentially related to patient's pain experience were measured:

-ANI -Bispectral (BIS) index, an electro-encephalogram derivated parameter -Vital signs associated with the adrenergic response: Heart Rate (HR), mean Arterial Blood Pressure (ABP)

-Clinical pain behavior Clinical pain behavior was assessed in all patients, in both conditions (with and without NMBA) as recommended. Patient's clinical examination is mandatory even in paralyzed patients with NMBA to assure the effective pharmacological paralysis. The BPS was performed by the clinical investigator before, during and after each procedure. ANI was continuously recorded by the PhysioDoloris® monitor (MDoloris Medical Systems TM , Lille, France) at an acquisition frequency of 60Hz. Briefly, ANI is a non-invasive device that takes an ECG analogue output from the patient ICU monitor and displays an average measurement [START_REF] Logier | PhysioDoloris: a monitoring device for analgesia / nociception balance evaluation using heart rate variability analysis[END_REF]. ANI data were subsequently extracted and independently analyzed by a research investigator, based on procedure timings reported on the ANI monitor at bedside, as previously described [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF]. The investigator who performed the BPS and the ANI analyst were unaware of each other's measurements. We recorded only the instant-ANI (ANIi), an average calculated over a short period of time (64s) provided by the monitor, because ANIi is more valid than mean ANI (ANIm) in ICU patients [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF]. Other electrophysiological parameters were continuously measured by the bed-side monitor CARESCAPE™ B850 (GE Healthcare TM, Chicago, IL) and recorded by the clinical investigator: BIS index, HR and ABP.

All these pain related parameters were recorded under six different conditions for each patient: first, a series of three measures were made under NMBA 1) at rest before any procedure; 2) during the tracheal suctioning; and 3) after the procedure; secondly, after the NMBA infusion was stopped and the TOF ratio was higher than 90%, the same measurements were repeated 4) at rest before any procedure; 5) during the tracheal suctioning; and 6) after the procedure without NMBA. The design of the study is shown in Figure 1.

Statistical analysis

The objective of the study was to assess the validity of a parameter to detect pain in patients with NMBA. Because no Gold Standard exists to assess pain in paralyzed patients, the indirect discriminant validation method was used [START_REF] Gélinas | A Psychometric Analysis Update of Behavioral Pain Assessment Tools for Noncommunicative, Critically Ill Adults[END_REF]. According to this method, a valid pain tool would be able to significantly change during a nociceptive procedure compared to the rest periods (before and after). Also, to be robust and reliable, this change should be within the same range with and without NMBA. Patients' individual variations of the evaluated parameters and their median values at different times of measurement (before, during, after the nociceptive procedure) and during different conditions (with and without NMBA) were reported graphically and numerically as previously described for indirect validation method [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Chanques | Is there a single non-painful procedure in the intensive care unit? It depends![END_REF][START_REF] Gélinas | A Psychometric Analysis Update of Behavioral Pain Assessment Tools for Noncommunicative, Critically Ill Adults[END_REF][START_REF] Bernard | Assessing pain in critically ill brain-injured patients: a psychometric comparison of 3 pain scales and videopupillometry[END_REF]. To take into account the repetition of measurements, a mixed effect model for repeated measurement analysis with within-patient variation modeled as random factor has been used for analysis of repeated data adjusted on the timing of assessment (before, during and after the nociceptive procedure), NMBA condition (with or without NMBA), as well as the level of sedation clinically observed just after recovering from paralysis, assessed by the Richmond Agitation-Sedation Scale (RASS) [START_REF] Ely | Monitoring sedation status over time in ICU patients: reliability and validity of the Richmond Agitation-Sedation Scale (RASS)[END_REF][START_REF] Chanques | Impact of systematic evaluation of pain and agitation in an intensive care unit[END_REF].

We hypothesized that this level of sedation would have been similar with and without NMBA because of the short period of time between the two procedures, due to a rapid recovery of paralysis induced by cisatracurium. Quantitative data are shown as medians and 25th-75th percentiles. A p-value of 0.05 was considered statistically significant. Data were analyzed using R software version 3.5.0.

RESULTS

During the study period, a total of 120 pain measurements were done in the 20 patients included in the analysis. The flow chart of patient enrolment is shown in Figure 2. Demographic and medical characteristics of patients included for analysis are presented in Table 1. Patients' treatments and clinical condition during the study procedure are described in Table 2. There was no change in patients' treatments between the two periods with and without NMBA, except regarding 3 patients among 20 for whom Assist Control Volume was switched to a Pressure mode just after the interruption of NMBA.

The figure 3 shows the patient's individual variation of the evaluated parameters at the different times of measurement (before, during, and after tracheal-suctioning, with and without NMBA).

Table 3 shows their median values during each condition. No patient had any pain behavior with NMBA due to deep paralysis (BPS value was minimal for all patient) (Fig 3A and Table 3). BPS increased only in patients without NMBA (Fig 3A). Among the five pain-related parameters, ANI was the parameter that demonstrated the highest change during the nociceptive procedure compared to rest periods, and therefore ANI demonstrated having the highest discriminative validity, in both conditions (with and without NMBA).

Results of the mixed effect model are shown in table 4. Four parameters (HR, BIS, ANI and BPS) were significantly influenced by the nociceptive procedure. Among these four parameters, two of them (BIS and BPS) were also significantly influenced by the recovery of paralysis. Among the two parameters (HR and ANI) that were significantly influenced by the nociceptive procedure but not by the pharmacological paralysis, ANI had the highest statistical effect (-21.42±3.12 for ANI compared to 3.76±1.57 for HR).

DISCUSSION

The main findings of this study are that ANI demonstrates the highest change during the nociceptive procedure in both conditions: with and without NMBA. Among the five studied parameters, two of them (HR and ANI) were significantly influenced by the nociceptive procedure but not by the pharmacological paralysis. ANI had the highest clinical and statistical effect (-21.42±3.12 for ANI compared to 3.76±1.57 for HR).

HR and ANI significantly changed during the nociceptive procedure. These two parameters are conceptually intricate. ANI is based on the analysis of HR variation related to the breathing cycle (inspiration, expiration). However, the analysis performed by the ANI is more accurate for measuring patient's stress or pain because it includes the change in HR variability due to the modification of the balance between parasympathetic and sympathetic tones associated with nociceptive stimuli [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF][START_REF] Broucqsault-Dédrie | Measurement of Heart Rate Variability to Assess Pain in Sedated Critically Ill Patients: A Prospective Observational Study[END_REF].

Regarding the measurements of BIS, it has already been reported that the BIS index increases during a painful procedure of care such as tracheal suctioning [START_REF] Brocas | Bispectral index variations during tracheal suction in mechanically ventilated critically ill patients: effect of an alfentanil bolus[END_REF]. This is due to the cortical awakening induced by a nociceptive stimulus. Both BIS, an electrophysiological parameter, and BPS, a clinical behavioural parameter, were influenced by the recovery from NMBA paralysis. The BPS score is logically minimal during NMBA paralysis (BPS=3 on a 3 to 12 points scale, i.e. the patient exhibits no pain behavior due to the impossibility of skeletal muscle contraction), and can change only after the interruption of NMBA infusion. Note that it is recommended that the nursing staff performs a clinical assessment of analgesia and sedation using clinical scales (e.g. BPS, RASS) in all ICU patients, even in patients treated by NMBAs. This is to check for the absence of any patient's body movements and to confirm clinically the electrophysiological measurement of deep paralysis assessed by the accelometer (TOF ratio). Regarding the BIS, the increase of its index after the interruption of NMBA is well known. The electrical impulse of muscle contraction (electromyogram; EMG), caused by the facial component of the BPS (facial contraction, brow lowering, grimace…), interferes with the BIS measurement because the BIS sensor is placed on the forehead of the patient's face. The facial tonus of an awake patient, or the muscle contraction of a patient experiencing pain, leads to an artificial increase of the BIS index even with new generations of BIS that should take into account the EMG signal in some parts [START_REF] Schuller | Response of bispectral index to neuromuscular block in awake volunteers[END_REF]. Thus, the use of the BIS is not reliable in non paralyzed non deeply sedated patients and therefore not recommended for routine use in the ICU setting [START_REF] Tonner | Comparison of two bispectral index algorithms in monitoring sedation in postoperative intensive care patients[END_REF].

Regarding the mean ABP, its variation is not statistically significant during the procedure but there is a trend toward an increase of the mean ABP extended after the procedure without NMBA (Figure 3D).

This may be related to the fact that the patients could be more stimulated by the nursing staff after the interruption of NMBA, in order to assess for patient's awakening and comfort. To support this hypothesis, ABP was the only parameter that was statistically influenced by the level of sedation measured just after the recovery from paralysis (Table 3).

Moreover, the present study reveals that 1 patient on 5 (20%) was lightly sedated (RASS -1/-2 ; i.e. responsive to verbal stimulation with eye contact) just after the interruption of NMBA, and in all, half of patients were not fully sedated (RASS>-5), despite no change in sedation and analgesia between the period of NMBA infusion and after its interruption (Table 3). This is a major result of the present study. Until now, only one study has investigated the level of sedation in ICU paralyzed patients [START_REF] Tasaka | Inadequate Sedation During Therapeutic Paralysis: Use of Bispectral Index in Critically Ill Patients[END_REF], reporting that 1 patient on 10 was not sedated and even agitated. Hopefully, contrary to this previous study, no patient from the present study exhibited any pain or agitation after the interruption of NMBA. The present study reports that 18/20 (90%) patients had a RASS between -5

and -2 ( lightly to deeply sedated), which is similar to the previous study that reported that 28/31 (90%) patients were also within this sedation range [START_REF] Tasaka | Inadequate Sedation During Therapeutic Paralysis: Use of Bispectral Index in Critically Ill Patients[END_REF]. However, 7/20 (35%) of patients enrolled in the present study had a sedation level between -1 and -3, meaning that they were responsive to verbal stimulations. This should question the management of sedation and analgesia in ICU patients treated by NMBAs. The level of sedation in patients treated by NMBAs was monitored by the BIS index that was kept within the recommended range between 40 and 60 (Table 4). This range was extrapolated from the practices of anesthesia in the operating room [START_REF] Drummond | Monitoring depth of anesthesia: with emphasis on the application of the bispectral index and the middle latency auditory evoked response to the prevention of recall[END_REF] The strengths of the present study are that this is first study that evaluated ANI, a modern pain assessment device, in critically ill ICU patients treated with NMBAs. This study provides promising findings that could help guiding the use of ANI in such patients, in a context of lacking recommended devices and means to assess patients' pain and suffering. Also, the patients were prospectively included and studied by a dedicated clinical research team following a rigorous design of procedures and data recording. The analysis of ANI was performed by an independent researcher based on records to allow for an accurate and timely analysis of ANI values that are averaged by the monitor on a long period of time (> 60 seconds). This methods has been previously validated [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF]. Also, in order to compare the period with and without NMBA, efforts were made to assure the same conditions of analysis during these two successive periods, separated by the shortest time. The time between the two periods could have been shortened by the use of NMBA antagonists but their use during daily NMBA windows is not recommended in the ICU setting. There was no change in patients' treatments and clinical condition between the two periods with and without NMBA, except regarding 3 patients among 20 for whom Assist Control Volume was switched to a Pressure mode after the interruption of NMBA. This early switch of the ventilatory mode was consistent with current practices in case of spontaneously breathing patients, that can be the case after the interruption of NMBA [START_REF] Chanques | Immediate interruption of sedation compared with usual sedation care in critically ill postoperative patients (SOS-Ventilation): a randomised, parallel-group clinical trial[END_REF][START_REF] Chanques | Impact of Ventilator Adjustment and Sedation-Analgesia Practices on Severe Asynchrony in Patients Ventilated in Assist-Control Mode*[END_REF].

Moreover, there was no change in the median values of the patients' breathing pattern (Tidal volume, respiratory rate). Anyway, patients' respiratory rate was always faster than 10 cycles per minute, which is mandatory for the ANI accuracy [START_REF] Broucqsault-Dédrie | Measurement of Heart Rate Variability to Assess Pain in Sedated Critically Ill Patients: A Prospective Observational Study[END_REF].

The limits of the study include the small number of patients enrolled for this ancillary study, despite a strict screening of eligible patients for one year. The use of NMBA in the ICU setting is restricted to the most severe patients with respiratory distress. The COVID-19 pandemic has increased the recruitment of this kind of patients more than never before. The present exploratory study provides new data in order to calibrate further studies. However, ANI can already be used to detect pain or stress in critically ill ICU patients treated by NMBA because the present study demonstrated drastic changes of ANI during painful procedures. In our previous study performed in moderately sedated patients, an ANI ≥ 43 had a Negative-Predictive-Value for significant pain of 90% [START_REF] Chanques | Analgesia nociception index for the assessment of pain in critically ill patients: a diagnostic accuracy study[END_REF]. Hence ANI may be of highest benefit for the exclusion of significant pain while managing analgesia in non communicant sedated ICU patients.

CONCLUSIONS: ANI is the most accurate parameter to detect pain in both paralyzed and non paralyzed sedated ICU patients. Its decrease during tracheal suctioning is significant, clinically relevant, and not modified by the use of NMBA in ICU patients. Further studies are needed to assess the impact of an analgesia management guided by ANI monitoring in ICU patients treated by NMBA, especially on the total dose of analgesics, patients' stress response and outcomes (duration of awakening, mechanical ventilator weaning, length of stay in ICU and hospital). 
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 1 FIGURE 1. Study Design This figure shows the timing of the procedure of care (tracheal suctioning): Ti = initiating time with NMBA; Te = end of time with NMBA; Ti'= initiating time without NMBA; Te' = end of time without NMBA. ABP: mean Arterial Blood Pressure; ANI, Analgesia Nociception Index; BIS: Bispectral index; BPS: Behavioural Pain Scale; HR: Heart Rate; NMBA: Neuro-Muscular Blocking Agent.
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RESUMEIntroduction:

  La crise du COVID-19 a montré que la gestion de la sédation/analgésie doit être optimisée chez les patients curarisés afin d'assurer un confort optimal des patients, tout en évitant de gaspiller les médicaments sédatifs et analgésiques en réanimation, dans un contexte de pénurie. En outre, l'optimisation de la sédation/analgésie est nécessaire pour prévenir la surconsommation de médicaments, le retard de réveil consécutif et l'utilisation prolongée des ressources de la réanimation. Il n'existe pas de recommandation concernant l'évaluation de la douleur chez les patients curarisés en réanimation. Cette étude a évalué la validité de différents paramètres physiologiques afin de mieux évaluer la douleur chez les patients curarisés en réanimation.Méthodes: Quatre paramètres électrophysiologiques (l'Analgesia Nociception Index instantané (ANI), l'indice bispectral (BIS), la fréquence cardiaque (FC) et la pression artérielle moyenne (PAM)) et un paramètre physiologique clinique (Behavioural Pain Scale (BPS)) ont été enregistrés avant, pendant et après l'aspiration trachéale chez tous les patients admis dans une unité de réanimation médico-chirurgicale, nécessitant une perfusion continue de cisatracurium, ainsi que juste après la décurarisation complète, évaluée par le rapport du Train de Quatre à l'aide d'un accéléromètre automatisé. La validité des cinq paramètres liés à la douleur a été évaluée en comparant les valeurs enregistrées dans différentes situations (au repos avant, pendant, et après la procédure nociceptive) (méthode de validation discriminante), et l'effet de la curarisation a été évalué en comparant les valeurs obtenues avant et après décurarisation (reproductibilité). Résultats : Vingt patients ont été inclus pour l'analyse. Les valeurs d'ANI, de BIS et de FC se sont modifiées de manière significative au cours la procédure nociceptive, que les patients soient curarisés ou décurarisés, le BPS ne se modifiant que chez les patients décurarisés. L'ANI et la FC sont les deux seuls paramètres qui n'ont pas été modifiés de manière significative par la décurarisation, contrairement au BIS et au BPS (modèle statistique à effet mixte pour mesures répétées). L'ANI a montré la validité discriminante la plus élevée avec des valeurs (min 0, max 100) diminuant de 71 [48-89] au repos à 41 [25-72] pendant la procédure chez les patients curarisés, et de 71 [53-85] au repos à 40 [31-52] chez les patients décurarisés. Conclusion : L'ANI est le paramètre le plus approprié pour détecter la douleur chez les patients sous sédation en réanimation qu'ils soient curarisés ou non. Sa diminution lors de l'aspiration trachéale est significative, cliniquement pertinente, et non modifiée par l'utilisation de curares en réanimation. Mots-clés : sédation ; analgésie ; douleur ; curarisation ; curare ; réanimation ; soins critiques ; SARS-CoV-2 ; COVID-19 ; pandémie

  

  

, merci pour ce semestre au millénaire, ces poses déjeunés à déconner et surtout ces pti' cookies ! Un grand merci à Jenifer pour l'aide précieuse que tu nous as apporté pour l'appartement ++ Aux internes rencontrés pendant l'internat, Hugo Bonnefille, parce

  qu'aucun blanbec ne porte si bien la jacks

	Chirine, parce que tu nous as beaucoup aidé, représenté et que tu n'as pas été assez
	remerciée.
	Ludo Aubin parce qu'avant d'être le roi de Tinder, tu es prince de la punch-line.
	Manon et Quentin, parce que vous êtes beaux, parce que vous êtes doux, parce que vous êtes
	vous, des bisous.
	Bastien, par ce que tu es une crème mec.
	Caro et Gaby, parce que vous m'avez donné envie de reprendre un chien, par ce que les
	barbeuk chez vous partent en couille.
	Fillias, Pour ces soirée avec DJ gratos !
	Jerem parce que si il n'y en avait pas qu'1 comme toi il en faudrait 50 de plus… (petit calcul
	niveau primaire), parce que tu as raccroché ton téléphone et qu'en vrai ça fait plaisir, parce
	que tu es un artiste, parce que tu es un frère frère, parce que la sardine elle a mangé Calimero.
	Lucas, parce que tu as été une sacrée motivation sur l'eau, par ce qu'on veut toujours allez
	plus haut.
	Bideau, parce que tu es un sacré bout de nana, parce qu'on peu compter sur toi et ta joie, par
	ce que tu m'emmèneras sur ton bateau avec super Greg !
	Quentin Samaran, qu'aurais-je fait d'elle sans toi ????? Merci d'avoir sauvé ma femme.
	Séverin, merci pour ces petites soirées karaoké inattendues, et ces petites cigarettes partagées.
	Antony, merci pour la rencontre de ces petits culs au petit dej, pour les soirées avec mes
	parents, et pour la soirée qui nous attend ce soir.
	Arthur De Sevin, merci d'être toujours chaud pour une bière, d'être toujours chaud tout court
	d'ailleurs !
	Les gars merci de m'accepter sous vos couleurs une fois par an, quelle fierté !
	Antonin, merci pour château Perché, merci pour les calanques et ces souvenirs de rebelles.
	Carole, merci pour ce rire éclatant, ces soirées à base de pouloulou et merci de m'avoir
	présenté mon super coach surf !! (merci à toi Miky de rendre carole si heureuse… BARELS)
	Olivia, merci d'être cette fille si pétillante, et sans prise de tête pour une psy 😉
	Pénélope, parce que j'admire la femme affirmée, forte, et vraie que tu es
	Ugo, parce que tu es un pauvre type et que à côté de toi j'ai l'air cool … gnéééé. Pour ton
	humour cinglant et pour avoir fait rentré « gnéééé » dans le dico !
	Gnéééé : Onomatopée masculine qui signifie que c'était méchant mais que c'était juste une
	blague

  . The most recent Clinical Practice Guidelines for Sustained Neuromuscular Blockade in the Adult Critically Ill Patient published in 2016 (29) made no recommendation concerning the use of EEG-derived parameters as a measure of sedation during continuous administration of NMBAs because of insufficient evidence (11,26,30,31). It was said that BIS could not be used to guide sedation in patient treated with NMBAs and that it was recommended to deeply sedate the patients before the start of NMBA, then to avoid down tapering of sedatives and analgesics dosing. NMBA windows are recommended at least daily to check for the patient's actual clinical level of sedation and analgesia. These recommendations are consistent with the findings of the present study. More recently, the Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU published in 2018 (32), and endorsed by the Société Française d'Anesthésie Réanimation

	(SFAR)	and	the	French	Intensive	Care	Society	(FICS/SRLF)	in	2020
	(https://www.sccm.org/ICULiberation/Guidelines), stated that "Bispectral index (BIS) monitoring
	appears best suited for sedative titration during deep sedation or neuromuscular blockade, though
	observational data suggest potential benefit with lighter sedation as well." However, the present study
	shows that BIS monitoring is not fully accurate in ICU patients. If a BIS monitoring is used in critically
	ill patients treated by NMBA, it should be used only to detect patients' arousal, and to improve
	sedation and analgesia, rather than to decrease the dose of sedatives and analgesics, the latter
	having to be considered with extreme caution.					
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PAIN ASSESSMENT IN PARALYZED CRITICALLY ILL PATIENTS TREATED BY NEUROMUSCULAR BLOCKING AGENTS: AN URGENT EXPLORATORY STUDY IN THE CONTEXT OF THE COVID-19 PANDEMIC ABSTRACT (347 words)

Background. The COVID-19 crisis has shown that we need to optimize sedation and analgesia management for patients treated with Neuro-Muscular Blocking Agents (NMBA) to ensure optimal patient's comfort without wasting sedative and analgesic drugs in Intensive Care Units (ICU) in a context of drugs shortage. Also, optimizing sedation/analgesia management is mandatory to prevent drugs overuse, delayed awakening and prolonged utilization of ICU resources. There is no recommendation regarding the assessment of pain in ICU patients receiving NMBA. This study evaluated the validity of different physiological parameters to better assess pain in pharmacologically paralyzed ICU patients.

Methods. Four electrophysiological parameters (instant-Analgesia Nociception Index (ANI), Bispectral index (BIS), Heart Rate (HR) and Mean Arterial Blood Pressure (MAP)) and one clinical physiological parameter (Behavioural Pain Scale (BPS)) were recorded before, during and after tracheal suctioning in all consecutive patients admitted in a medical-surgical ICU who required a sustained use of cisatracurium, as well as just after the complete paralysis recovery measured by the Train-of-Four ratio using an automatized accelometer. The validity of the five pain-related parameters was assessed comparing the values recorded during different situations (at rest before, during, and after the nociceptive procedure) (discriminant validation method), and the effect of paralysis was assessed comparing values obtained during and after paralysis (parameters' reliability).

Results. Twenty patients were included for analysis. ANI, BIS and HR significantly changed during the nociceptive procedure in both paralyzed and non paralyzed patients, while BPS changed only in non paralyzed patients. ANI and HR were the only two parameters that were not significantly modified by paralysis, contrary to BIS and BPS (mixed effect model for repeated measurements). ANI showed the highest discriminant validity with values (min 0, max 100) decreasing from 71 [48-89] at rest to 41 during the procedure in paralyzed patients and from 71 [53-85] at rest to 40 in non paralyzed patients.

Conclusions. ANI is the most accurate parameter to detect pain in both paralyzed and non paralyzed sedated ICU patients. Its decrease during tracheal suctioning is significant, clinically relevant, and not modified by the use of NMBA in ICU patients.

TABLE 1

Quantitative data are shown as medians and 25th-75th percentiles. ICU, Intensive Care Unit; SAPS II, Simplified Acute Physiological Score II; SOFA, Sequential Organ Failure Assessment score. SAPS II and SOFA scores were calculated to take into account the worse values within 24 hours after admission to the ICU. Time between admission to ICU and enrolment (days) 3 [START_REF] Petrilli | Factors associated with hospitalization and critical illness among 4,103 patients with COVID-19 disease in New York City[END_REF][START_REF] Meng | Intubation and Ventilation amid the COVID-19 Outbreak[END_REF][START_REF] Wang | Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China[END_REF][4][START_REF] Payen | Sedation for critically ill patients with COVID-19: Which specificities? One size does not fit all[END_REF] Time between the both procedures with/without NMBA (min) ➢ Je donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.
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