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INTEREST OF LUNG ULTRASOUND IN THE MANAGEMENT OF ACUTE HEART FAILURE IN POST-EMERGENCY UNIT

Introduction

As a major prognostic factor, pulmonary congestion is an important therapeutic target in acute heart failure. Clinical and biological examinations present several limitations to evaluate and monitor decongestion. Lung ultrasound is an easy, rapid, and non-invasive method that offers bedside dynamic evaluation of pulmonary congestion status.

The objective of this study is to observe the relation between lung ultrasound findings with diuretics dosage, clinical and biological evolution of patients.

Material and Methods

All patients admitted in the post-emergency unit for acute heart failure are successively included. Eight-zones lung ultrasound, clinical examination and biology are recorded daily, and vital status is assessed 30 days after discharge. The primary endpoint examined is the number of B-lines in lung ultrasound measured daily, according to the evolution of diuretic doses. We will perform a Join Point regression model, then a temporal tendency analysis on the evolution of B-lines and diuretics dosage.

Discussion

Lung ultrasound is an additional tool to monitor congestion, associated with clinical, biological and radiological findings. It could allow optimisation in hospital care of patients with acute heart failure, reduction of hospitalisation length and readmissions.

This study aims to show a relation between B-lines and clinical evolution, in order to design an interventional study to evaluate an ultrasound guided treatment adaptation. 

INTRODUCTION

Heart failure is a major public health problem. This frequent and growing pathology affects 2.3% of the French adult population and is responsible for 70,000 deaths per year in France. Acute heart failure (AHF) is the leading cause of hospitalisation in patients over 65 years old, which are often long and expensive. [START_REF] Öhman | Focused echocardiography and lung ultrasound protocol for guiding treatment in acute heart failure: Focused echocardiography and LUS protocol[END_REF] Admitted patients experience poor prognosis with 25% of re-admissions or death within one month after discharge. [START_REF] Coiro | Prognostic value of residual pulmonary congestion at discharge assessed by lung ultrasound imaging in heart failure[END_REF] Lung ultrasound (LUS) is an easy, rapid, reproducible and non-invasive method that offers bedside evaluation of pulmonary congestion status. [START_REF] Platz | Dynamic changes and prognostic value of pulmonary congestion by lung ultrasound in acute and chronic heart failure: a systematic review[END_REF] Indeed, B-line or comet tail is an ultrasound artifact, which is a vertical hyperechogenic line starting from the pleural line, not fading, and moving synchronously with the lung sliding. B-lines reflect the presence of engorged interlobular septa, an area where air is in close contact with water, as those two elements have very different acoustic impedance. They are correlated with the presence of an alveolar-interstitial syndrome, with a sensitivity and a specificity of 93%. 4 5 Pleural effusion is another common finding in AHF, that can be easily diagnosed by LUS.

The interest of lung ultrasound is already proven for the diagnosis of acute heart failure, especially in patients admitted for acute dyspnea in the emergency department (ED). 6 7 8 Pulmonary congestion appears as a major prognostic factor in AHF [START_REF] Miglioranza | Pulmonary congestion evaluated by lung ultrasound predicts decompensation in heart failure outpatients[END_REF] , and therefore represents an important therapeutic target. [START_REF] Gargani | Persistent pulmonary congestion before discharge predicts rehospitalization in heart failure: a lung ultrasound study[END_REF] However, it is poorly evaluated by the usual methods used in the medical ward : even by experienced physicians, clinical evaluation is not very sensitive for the detection of pulmonary congestion. [START_REF] Rivas-Lasarte | Lung ultrasoundguided treatment in ambulatory patients with heart failure: a randomized controlled clinical trial (LUS-HF study)[END_REF] Pulmonary auscultation is poorly reproducible between different physicians. In addition, the LUST STUDY 12 reports the absence of crackles in more than 60% of patients with moderate or severe pulmonary congestion on ultrasound.

However, these clinical data represent the usual patient monitoring and are used to adapt diuretic therapy. This evaluation based on clinical signs and biology, is not standardised, and studies are currently undergoing to protocolise this care, such as the CARESS protocol within the PRODUCT HF study. [START_REF] Riocreux | Optimisation des diurétiques dans la décompensation d'insuffisance cardiaque chronique : rationnel et description de l'étude ProDUCT-HF[END_REF] Different tools have been proposed to improve the assessment of pulmonary congestion.

Lung ultrasound, especially associated with cardiac ultrasound, has shown its interest in monitoring pulmonary congestion in patients in intensive care units. [START_REF] Anile | A simplified lung ultrasound approach to detect increased extravascular lung water in critically ill patients[END_REF] However, a large proportion of patients hospitalised for acute heart failure are not admitted to these specialised units.

Lung ultrasound allows dynamic monitoring of pulmonary congestion because the administration of diuretics is followed by a rapid decrease in the number of B-lines. 11 15 B-lines follow-up, a tool available for emergency physicians, could be interesting to monitor pulmonary congestion and to adjust treatment for patients with acute heart failure.

It seems interesting to evaluate the relevance of lung ultrasound combined with the use of clinical and biological protocol to adapt diuretics in acute heart failure.

Optimising diuretic therapy could allow a decrease in adverse effects, a decrease in the length of hospitalisation and improve the patient's prognosis.

The aim of our work is to set up a standardised management protocol for acute heart failure admitted in a non-cardiological medical unit: the post-emergency unit. In this prospective observational study, we evaluate the reliability and the feasibility of a daily lung ultrasound in patients admitted with cardiac heart failure. Our objectives are to observe if the evolution of the number of B-lines is related to diuretic posology and clinical signs of congestion.

MATERIAL AND METHODS

Study design

EPPICA is a single-center prospective cohort study, conducted in the post-emergency medical unit of the Grenoble Alpes University Hospital.

The post-emergency unit is a part of the internal medicine department, dedicated to patients that need urgent hospitalisation, directly from the emergency department of the CHU Grenoble.

Patients cannot be admitted directly from home, nor transferred from another hospital unit.

Senior doctors working in the post-emergency unit are emergency physicians, general practitioners, geriatric and internist doctors, also working part-time in the emergency department.

The post-emergency unit takes care of patients with any type of medical pathologies, usually with a short hospitalisation time (median stay is around 5 days). They can leave the service to return home, or be transferred to another specialised ward if needed.

Population

All patients admitted in the post-emergency unit are successively screened for inclusion, starting from May the 18th of 2021 and still ongoing. Patients are eligible if they are over 18 years old, and admitted with acute heart failure. Diagnosis is assessed by two senior physicians, according to international guidelines diagnosis criteria. [START_REF] Ponikowski | ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC)Developed with the special contribution of the Heart Failure Association (HFA) of the ESC[END_REF] Patients with hemodialysis, lung disease interfering LUS interpretation (pneumonectomy, fibrosis), and patients under guardianship or deprived of liberty are excluded.

Heart failure treatment and protocol

In this study, patients are treated for acute heart failure according to usual practices. However, a global protocol was implemented to harmonise practices in the unit (Appendix 1). It was created beforehand, with the help of cardiologists and the head of the post-emergency department, to summarise and adapt international guidelines to post-emergency care.

Therapeutic protocol for diuretic dose adaptation created by the local cardiologists was included in this protocol. It has been used for a few months before the start of inclusions. Senior and junior doctors are encouraged to follow this referral; however, adaptation of diuretic doses is left to their discretion.

implied in the patient's care is blinded from the results.

Lung Ultrasound protocol

For each patient, lung ultrasound is performed at admission and each day by a senior physician from the unit, who is not in charge of the patient and blinded to clinical and biological findings.

Patients are installed in a 30° supine position, to perform an eight-zones lung ultrasound. GE Healthcare Vivid T8 echograph device is used, with an abdominal probe, pre-configured to optimise and standardise settings. Inspired by the BLUE-protocol, 4 bilateral points are analysed in this study : under the clavicle, mamelonar, under axillary and posterior, on each side. 17 

8-zones LUS 18

Normal LUS [START_REF] Volpicelli | Lung ultrasound in diagnosing and monitoring pulmonary interstitial fluid[END_REF] Multiple B-lines [START_REF] Volpicelli | Lung ultrasound in diagnosing and monitoring pulmonary interstitial fluid[END_REF] Pulmonary effusion [START_REF] Bailón | Effect of a Therapeutic Strategy Guided by Lung Ultrasound on 6-Month Outcomes in Patients with Heart Failure: Randomized, Multicenter Trial (EPICC Study)[END_REF] Doctors performing LUS had received special training before starting inclusion. Most of them already had an echography certification and the others followed a theoretical and practical course before starting the inclusions.

Interobserver reproducibility is evaluated performing LUS on the same cohort of patients, on the same day, by two doctors, and results are compared.

Follow-up and data collection

Medical information about the patient's status is recorded at admission, and every day by physicians in charge of the patient (Appendix 3). Clinical informations such as general characteristics, medical history, usual treatments, type and severity of cardiopathy are completed at admission. Clinical signs and symptoms of heart failure, vital parameters, and dose of diuretic treatment administered are recorded every day on a nominative paper report form (Appendix 4). Biological results performed in routine care are recorded, only if available (Appendix 5).

On the day of discharge, biological and clinical data are collected if available, and a few items are collected to assess the compliance with the service protocol.

Sonographic results are reported in a dedicated LUS form blinded from other results.

30 days after discharge from the hospital, vital status and rehospitalisation is enquired, by a review of hospital medical record and a phone call to the patient, his family or his attending physician.

Study outcomes

The primary endpoint examined is the number of B-lines in lung ultrasound measured daily, according to the evolution of diuretic doses.

Secondary objectives are to evaluate the evolution of B-lines count according to clinical signs of congestion (crackles, lower limbs edemas), to biological acute kidney injury (plasmatic creatinine level). Another secondary objective is to evaluate the prognosis value of discharge LUS to predict readmission or mortality at 30 days, and its added value on clinical evaluation at discharge for the patient.

We also aim to evaluate the feasibility of daily monitoring of pleural ultrasound in the postemergency department, and the reproducibility of results between different investigators.

Statistical analysis

In the absence of data in the literature concerning the dosage adjustment of diuretics according to LUS, the calculation of the number of subjects necessary is based on the impact of this technique on therapeutic management. Thus, pulmonary decongestion at discharge was obtained in 80% of patients with ultrasound-guided treatment compared with 53% for the standard group focus. [START_REF] Öhman | Focused echocardiography and lung ultrasound protocol for guiding treatment in acute heart failure: Focused echocardiography and LUS protocol[END_REF] With an alpha risk of 5%, 94 patients would have to be included to achieve 80% power.

On the other hand, at discharge, 53% of the patients had B-lines on LUS while they were no longer receiving diuretic treatment at this stage, therefore we calculate 94 subjects to estimate this proportion in our study with a tolerated deviation of only 19%.

To perform the statistical analyses, we divide the duration of hospitalisation for each patient in four parts where 100% is the total time of hospitalisation.

A descriptive statistical analysis will be done on the baseline characteristics of the population.

To analyse primary endpoint, we will first use a Join Point regression model describing B-lines and diuretics posology.

Then, a temporal tendency analysis will be performed on the evolution of the number of B-lines and the posology of diuretics. A linear regression model will be used to model linear tendency, and to compare tendencies according to time of hospitalisation threshold defined as 0%

(admission), 25%, 50%, 75% et 100% (discharge). Adjustment on the age of the patients will be done.

The same analysis will be performed for the two first secondary endpoints.

Other secondary objectives will be analysed by a linear regression model adjusted on age.

For the reproducibility study, we will perform a test to calculate a correlation coefficient : an intra class correlation coefficient for the quantitative variable and a Kappa coefficient for the qualitative variable.

DISCUSSION

Perspectives

The objective is to observe if a relation between LUS findings exists with the clinical and biological evolution of patients, in order to design an interventional study aimed to guide the daily treatment adaptation.

LUS-HF study [START_REF] Rivas-Lasarte | Lung ultrasoundguided treatment in ambulatory patients with heart failure: a randomized controlled clinical trial (LUS-HF study)[END_REF] is a prospective interventional randomised study for ambulatory AHF patients.

Rates of emergency consultation, admission and death were improved, adverse events were not increased in the LUS-guided treatment group, but therapeutic adaptation was not standardised.

Similar results in ambulatory heart failure patients, with reduction of hospital admissions in the LUS-guided treatment group were obtained in C. Marini and al. study. [START_REF] Marini | Lung ultrasound-guided therapy reduces acute decompensation events in chronic heart failure[END_REF] CATUS 1 studied the use of combined lung and cardiac US to guide treatment in patients admitted with AHF, and showed a better decongestion, shorter length of hospitalisation, but could not conclude on the prognosis because of small study groups. They also highlighted the complexity to be free of congestion at discharge even though it is known to be an important prognosis factor.

All these results are promising for AHF patients, but need further confirmation to validate the use of LUS-guided treatment in a large randomised trial.

Previous studies have shown that in patients admitted with heart failure, congestion on LUS at discharge increases by 4 or 5 the risk of death and readmission at 6 months. 3 21 This subclinical congestion could concern up to 40% of discharged patients. [START_REF] Rivas-Lasarte | Prevalence and prognostic impact of subclinical pulmonary congestion at discharge in patients with acute heart failure[END_REF] This risk increases with the number of B-lines, and a cut-off of over 30 B-lines, on a 28 zones LUS, appears to be a marker of a really bad prognosis. [START_REF] Coiro | Prognostic value of residual pulmonary congestion at discharge assessed by lung ultrasound imaging in heart failure[END_REF] Dyspnea is a major cause of consultation in the emergency department, and up to 30% of dyspnea are caused by congestion in acute heart failure. [START_REF] Caumon | Dyspnée aiguë : coeur ou poumons ?[END_REF] Thus, we could reduce the number of patients consulting again in the ED if we improve their treatment, and reduce subclinical congestion at discharge of hospitalisation.

Other studies showed the interest of performing a LUS in the ED to improve diagnosis in patient consulting for dyspnea. One of the objectives is to show the interest to continue those ultrasounds after the emergency department, in hospitalisation.

We hope that LUS could allow optimisation in hospital care of patients with AHF, by permitting more aggressive treatment in a shorter time without increasing adverse events such as acute kidney injury. Hospitalisation length of stay could then be shorter, and with less readmission.

It could indirectly help with the actual demographic issues in hospitals and emergency departments.

Limitations in AHF diagnosis and follow up

Clinical signs, biology and X rays in the diagnosis and follow up of acute heart failure lack of sensitivity. 7 24 In fact, clinical signs are specific in AHF but tardive to appear, because they are preceded by subclinical hemodynamic and pulmonary congestion.

Many studies reported the lack of sensitivity and specificity of crackles in acute heart failure.

At admission, in the study by E. Platz and al. [START_REF] Platz | Lung Ultrasound in Acute Heart Failure[END_REF] , 35% of patients with acute heart failure did not have crackles whereas only 6% did not have B-lines. M. Rivas-Lasarte and al. [START_REF] Rivas-Lasarte | Prevalence and prognostic impact of subclinical pulmonary congestion at discharge in patients with acute heart failure[END_REF] have shown that 27% of patients with severe congestion assessed by B-lines had no crackles at physical examination.

At discharge, studies 22 26 found similar results with an absence of crackles but presence of subclinical congestion, which has been shown to be a poor prognosis factor. [START_REF] Platz | Detection and prognostic value of pulmonary congestion by lung ultrasound in ambulatory heart failure patients[END_REF] Those findings suggest that we can not only base congestion evaluation on auscultation.

Weight loss and circadian diuresis are used in cardiology or intensive care units to monitor decongestion. However, these clinical data are not easy to collect daily in a medical ward, especially with elderly patients that can be incontinent and dependent.

Lower limb oedema seems also to be specific but not sensitive, as it is absent in 80% of patients with severe congestion on LUS. [START_REF] Torino | The Agreement between Auscultation and Lung Ultrasound in Hemodialysis Patients: The LUST Study[END_REF] Despite chest X-ray represents easy access to observe congestion, almost 40% of patients with AHF present normal radiological interpretation. [START_REF] Martindale | Diagnosing Acute Heart Failure in the Emergency Department: A Systematic Review and Meta-analysis[END_REF] Radiographic interstitial syndrome can be hard to diagnose, and pleural effusion can be missed up to 200 milliliters. [START_REF] Lindner | Quantification of pleural effusions on thoracic ultrasound in acute heart failure[END_REF] Chest radiography should therefore be used as a specific but low sensitive exam in these patients.

The role of BNP and NT-proBNP is unclear in literature, it could be used as a tool to rule out the diagnosis of AHF 7 , or as a prognosis marker 28 29 , but no study has shown interest to monitor AHF patients and guide treatment.

Echocardiography represents a specific and sensitive exam that can help for the diagnosis but also as etiological orientation. JL. Martindale and al. [START_REF] Martindale | Diagnosing Acute Heart Failure in the Emergency Department: A Systematic Review and Meta-analysis[END_REF] have shown that mitral doppler could be significant to assess AHF diagnosis but also to exclude it. The main limitation to the use of echocardiography is that this exam is only done by cardiologists or physicians with special training, it is longer than an echography that can be done in the emergency department, and it can not be realised on a daily basis in the follow up of the patient. Moreover, in some cases such as overweight, patients are not echogenic for cardiac US.

All those tools can be helpful but have several limitations that encourage to develop LUS for diagnosis and follow-up in AHF.

LUS strengths and weaknesses

In all previous publications, LUS was performed in 2 to 9 minutes, depending on the number of zones studied. 21 24 Previous studies have shown that LUS' learning process is really easy, and short training could be enough to reach good performances. [START_REF] Buessler | Accuracy of Several Lung Ultrasound Methods for the Diagnosis of Acute Heart Failure in the ED[END_REF] A meta-analysis has shown that B-lines number decrease in 3 to 24 hours after treatment instauration. [START_REF] Platz | Dynamic changes and prognostic value of pulmonary congestion by lung ultrasound in acute and chronic heart failure: a systematic review[END_REF] It also seems that the position of the patient could influence LUS results within a few minutes. LUS is therefore a dynamic tool that can be used bedside from the patient, to monitor decongestion, as an extension of clinical examination. [START_REF] Volpicelli | Bedside ultrasound of the lung for the monitoring of acute decompensated heart failure[END_REF] One problem with lung ultrasound is that there is no official cut-off to define congestion.

Different cut-offs have been used in the studies : for example, a systematic review used a cut off of 15 B-lines on a 28 zones LUS in AHF pre-discharge from the hospital, and 3 B-lines on a 5 or 8 zones LUS in chronic HF patients. [START_REF] Platz | Dynamic changes and prognostic value of pulmonary congestion by lung ultrasound in acute and chronic heart failure: a systematic review[END_REF] Many studies in AHF use a cut-off of 3 B-lines to consider an ultrasound zone as positive and use one positive zone bilaterally to assess a positive LUS. [START_REF] Cogliati | Lung ultrasound and short-term prognosis in heart failure patients[END_REF] More than 15 B-lines 10 or 20 2 at discharge on a 28-zones LUS seems to be a bad prognostic factor.

International recommendations on point-of-care LUS are not formal on the ideal number of zones to study. [START_REF] Volpicelli | International evidence-based recommendations for point-of-care lung ultrasound[END_REF] Different studies worked on the number of points that needed to be examined in LUS. E. Glöckner and al. showed that the eight points LUS is the most feasible and useful in diagnosing acute heart failure and follow up with good sensitivity and specificity. [START_REF] Glöckner | Lung Ultrasound Eight-Point Method in Diagnosing Acute Heart Failure in Emergency Patients with Acute Dyspnea: Diagnostic Accuracy and 72 h Monitoring[END_REF] To evaluate AHF prognosis, five to eight points in LUS seems enough. [START_REF] Platz | Dynamic changes and prognostic value of pulmonary congestion by lung ultrasound in acute and chronic heart failure: a systematic review[END_REF] In the present study, we chose to perform a priori an eight zones LUS, that seems fairly accurate and achievable.

Another limitation of LUS is that B-lines could be present in other pathologies such as pulmonary infection, respiratory distress syndrome, fibrosis, or in patients with other causes of congestion, for example before dialysis in chronic kidney injury. Indeed, B-lines are not specific to cardiac failure. [START_REF] Volpicelli | International evidence-based recommendations for point-of-care lung ultrasound[END_REF] On the other hand, in some cases, patients could have isolated right cardiac failure signs, without B-lines on LUS. [START_REF] Rivas-Lasarte | Lung ultrasoundguided treatment in ambulatory patients with heart failure: a randomized controlled clinical trial (LUS-HF study)[END_REF] In conclusion, LUS could be used as an extension of a clinical exam, but we should always be careful and consider clinical context, biology and results of other exams as a whole.

Study's strengths

One positive impact of our study is the implementation of protocolised care for acute heart failure treatment in the post-emergency unit. Ahead of our study, the diuretic protocol was created by our local cardiologists and with the international guidelines, then we implemented the care protocol. After the end of trial inclusions, it will remain useful to allow more standardisation of practice between physicians. However, physicians are still free to prescribe treatment doses at their convenience, to adapt individual care for each patient.

To our knowledge, this is the first study on lung ultrasound in acute heart failure patients admitted to post-emergency internal medicine.

Study's limitations

This research work is not studying directly the interest of LUS-guided treatment in AHF, as it was not interventional.

representativeness of patients admitted in this unit, which will be compared with previous epidemiological and clinical characteristics.

A possible limitation could be that some patients admitted for acute heart failure and included in our trial, have a longer than expected length of hospitalisation caused by social issues. Other patients have a second health problem occurring during hospitalisation such as secondary infection, and bedsore complications.

A limit in this work is the lack of information about LUS at admission in the emergency department. As B-lines are dynamic and can quickly be impacted after treatment, it is possible that our first LUS at inclusion could show fewer signs of congestion than what patients had at the beginning of care. However, we want to show an interest in the treatment adaptation that is done during the hospitalisation, after care in the emergency department.

This work aims to show that lung ultrasound is a really interesting perspective, that can be accessible in the emergency and post-emergency ward to improve diagnosis, care and followup for AHF patients.

CONCLUSION

As acute heart failure is an important public health problem and pulmonary congestion is difficult to evaluate, lung ultrasound emerges as a tool to help the diagnosis and follow up in this pathology.

We designed a prospective study to observe the relation between B-lines on LUS and clinical and biological findings evolution in a non-cardiological nor intensive care unit.

Our objectives are to show the feasibility, reproducibility and interest of a daily ultrasound congestion evaluation on a population admitted with acute heart failure and with physicians that are not specialised in this pathology.

This study aims to be a preliminary work for an interventional randomised study to evaluate LUS guided treatment to improve patients care in the post-emergency unit. 
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RÉSUMÉIntroduction

  En tant que facteur pronostique majeur, la congestion pulmonaire est une cible thérapeutique importante dans l'insuffisance cardiaque aiguë. Les examens cliniques et biologiques présentent plusieurs limites pour l'évaluation et le suivi de la décongestion. L'échographie pleuropulmonaire est une méthode facile, rapide et non invasive qui permet une évaluation dynamique de l'état de congestion pulmonaire au lit du patient. L'objectif de cette étude est d'observer la relation entre l'échographie pulmonaire, la posologie de diurétiques, et l'évolution clinique et biologique des patients. Matériel et méthodes Tous les patients admis dans l'unité post-urgence pour insuffisance cardiaque aiguë sont successivement inclus. L'échographie pulmonaire huit points, l'examen clinique et la biologie sont recueillis quotidiennement, et le statut vital est évalué 30 jours après la sortie. Le critère de jugement principal est le nombre de lignes B en échographie pulmonaire mesuré quotidiennement, en fonction de l'évolution des doses de diurétiques. Nous réaliserons un modèle de régression JoinPoint, puis une analyse des tendances temporelles sur l'évolution des lignes B et des doses de diurétiques. Discussion L'échographie pulmonaire est un outil supplémentaire de surveillance de la congestion pulmonaire, associé aux données cliniques, biologiques et radiologiques. Elle pourrait permettre d'optimiser la prise en charge des patients atteints d'insuffisance cardiaque aiguë, de réduire la durée d'hospitalisation et les réadmissions. Cette étude vise à montrer une relation entre les lignes B, la posologie de diurétiques et l'évolution clinique, afin de concevoir une étude interventionnelle pour évaluer l'intérêt d'une thérapeutique écho-guidée. MOTS CLÉS : Insuffisance cardiaque aigue, Congestion pulmonaire, Échographie pleuro pulmonaire, Diurétiques, Unité post-urgences FILIÈRE : Médecine

1 :

 1 Key words: Acute heart failure, Pulmonary congestion, Lung ultrasound, Diuretic, Postemergency unit ABREVIATIONS -Françaises : CHU : Centre Hospitalo-Universitaire CPP : Comité de Protection des Personnes EPP : Échographie pleuro pulmonaire ICA : Insuffisance cardiaque aigue UPU : Unité Post Urgences -Protocole de prise en charge dans le service de l'UPU ANNEXE 3 : Flow chart de suivi ANNEXE 4 : Cahier de recueil CRF ANNEXE 5 : Flow chart de la biologie ANNEXE 6 : Résultats préliminaires ANNEXE 7 : Avis du comité de protection des personnes

  Number of B-lines are counted in each zone. The presence or the absence of pleural effusion on each side is also recorded. Results are reported on a paper form (Appendix 2), completed by the physician for each exam, and kept sealed.

  [START_REF] Picano | The lung water cascade in heart failure[END_REF] F.M. Russell and al. showed good reproducibility with an intra class correlation over 0,7 obtained after 2 hours lessons and practice of 11 exams, even for non-medical subjects.[START_REF] Russell | What are the minimum requirements to establish proficiency in lung ultrasound training for quantifying B-lines? ESC Heart Fail[END_REF] 

ANNEXE 1 :*

 1 Protocole de prise en charge dans le service de lrécolte des données toutes les semaines et à la sortieEBP REALISE EN LOCAL à Prise en Charge de Soin courant du patient (PCS)
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This mono-centric approach limits the extrapolation of results, but we are confident in the

Annexe 6.2 : Évolution des lignes B et de la posologie de diurétiques en fonction du temps Annexe 6.3 : Association entre le nombre de lignes B et les signes cliniques de décompensation cardiaque selon les différents temps d'hospitalisation

Preliminary analyses will be performed on patients included before September the 6 th (Appendix 6). All analysis will be performed using RStudio program (Version 1.3.959 -© 2009-2020 RStudio, PBC).

Ethical aspects

The protocol was approved by the ethic committee CPP Est III, on November the fourth of 2020 (Appendix 7). This study is conducted in accordance with the principles of the Declaration of Helsinki.

Patients receive oral and written information about the nature of the trial, its aims and expected advantages. Their oral non-opposition is recorded by one of the senior doctors implied in the research project, according with the French law for observational study with usual care. If patients are unable to decide for themself, consent from the support person is collected. 

Check-list de prise en charge des patients insuffisants cardiaques à l'UPU