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A tous les Gastropotes, José, avoir été confondu avec toi autant de fois est flatteur et j'espère atteindre ton niveau un jour, en attendant je me contenterai de mon imitation de toi qui n'est pas si mal tu l'avoueras. Lucile, merci pour toute l'aide que tu m'as apporté, à la fois comme co-interne et chef et pour ta bonne humeur en toutes circonstances. Gaspard, j'ai eu la chance de t'avoir comme co-interne et chef, merci d'avoir toujours été là quand j'avais besoin de toi avec tout le calme et la patience qui te caractérise. Roman, que ce soit à Béziers ou Montpellier t'avoir comme chef est un régal, autant pour tout ce que tu m'as appris en endoscopie que pour les blagues à faire aux infirmier(e)s, même si je suis très loin de ton niveau. Lucy, « El general », j'emploierai ta méthode pour mater les externes nîmois et ils ont intérêt à bien se tenir. Avoir était ton co-interne fut un plaisir, merci pour ta gentillesse, tes encouragements et tes conseils avisés. Barbara, ma première cointerne, merci de m'avoir soutenu lors de notre premier semestre. J'ai adoré nos 3 semestre passés ensemble. Et grâce à toi je sais changer une roue de voiture sur une borne d'arrêt d'urgence. Thomas, j'ai adoré être ton co-interne. Non seulement parce que tu es quelqu'un de brillant mais aussi pour ta fausse susceptibilité et ta capacité à t'énerver tout seul après un téléphone (Jules en témoignera). J'espère que tu vas revenir à Nîmes, promis je serai gentil. Anne, Claire et Sarah, vous êtes des co-internes en or. J'ai adoré travailler avec vous. Merci de m'avoir supporté quand je râlais (surement plus souvent que je veux bien l'admettre mais surement moins que ce que vous prétendez !). Florence, t'avoir comme un chef fut un bonheur. Merci pour ton calme et ta patience mais aussi pour tous ces staff bières dans votre bureau. Ça rend le MAD tellement plus agréable. Maxime, tu m'as régalé pour mon dernier semestre. J'ai hâte que tu reviennes à Nîmes (tant que j'y suis encore s'il te plait). Héloïse, la gentillesse incarnée. Tu as fait preuve de beaucoup de patience pour nous écouter râler Barbara, Thomas et moi. On t'a vu t'affirmer petit à petit entre ton premier et ton deuxième semestre et j'espère que tu reviendras nous voir à Nîmes. Caroline, Émilie, Nicolas, merci d'avoir permis les premières inclusions pour ma thèse. Je vous dois toujours un verre, je n'oublie pas. Victoria, Antoine, Mélanie, Jules, Frantz et ceux que j'aurais oublié, merci pour tous les bons moments passés en soirées, congrès et journée de DES.

A mes amis,

A la Moutre : Rémy, quand je repense à cette première soirée de P2, heureusement que je ne suis pas susceptible et j'ai bien fait parce que ce soir-là j'ai trouvé l'un de mes meilleurs amis. Merci pour ces moments en soirée et en voyage aux quatre coins du monde. J'ai failli cette année et mais on repart l'année prochaine ! Léo, heureusement que tu es là pour me trouver des surnoms. Merci pour tes encouragements et tout le renforcement positif, tu n'imagines pas comme ça a pu compter pour moi. Et merci pour la petite place que tu me fais dans ton palace parisien à chaque fois je que viens squatter. Ralex, le MAS, que des bons moments avec toi, surtout en voyage. J'espère qu'on remettra ça très vite. Vous suivre à Montpellier Célia, Rémy et toi a été la meilleure décision de ma vie (après avoir choisi gastro bien sûr). Tu es le plus mauvais gagnant que je connaisse mais je te pardonne (parce qu'heureusement tu ne gagnes pas souvent). Célia, tu as toujours été là pour me soutenir, dans les bons et les mauvais moments. Tu es surement l'une de mes plus fidèles compagnonnes de soirée. Et j'espère qu'il y en aura encore beaucoup d'autres. Thomas, mon premier coloc. La distance n'a pas entamé notre amitié et j'en suis fier. Il nous reste un concert de Kendrick à voir ensemble n'oublie pas. Merci pour toutes ces fessées que je t'ai mises à NBA2K. Si un jour tu acceptes de rejouer sans t'énerver, je suis ton homme. Manon, tu es restée fidèle à Nice autant que tu es restée fidèle en amitié. Je sais que je ne suis pas très bavard au téléphone mais à chaque fois que tu appelles, ça n'est que du bonheur. Laulau, tu remarqueras que je suis resté très (mais alors très) soft sur ton surnom (dieu sait que tu en as des tellement plus rigolos). Ils ont bien de la chance de t'avoir récupéré dans le nord. Et nous on est vraiment chanceux de t'avoir comme amie. Guigui, les meilleurs moments de mon externat, je les ai passé avec toi. Ta porte a toujours été ouvertes pour nous (de même que tes bières) et la mienne le sera toujours pour toi. 

INTRODUCTION:

Ascites is a frequent complication of cirrhosis. About 5% to 10% of patients with compensated cirrhosis per year develop this complication [START_REF] Ginés | Compensated cirrhosis: natural history and prognostic factors[END_REF]. Ascites impairs the cirrhotic patients quality of life, leading to repeated hospitalizations, identification of chronic medication (2) and is also responsible for complications like spontaneous bacterial peritonitis (SBP) [START_REF] Tandon | Bacterial infections, sepsis, and multiorgan failure in cirrhosis[END_REF]. Ascites is also a factor of poor prognosis: the five-year survival drops from about 80% in compensated patients to about 30% in patients with decompensated cirrhosis and ascites (2).

During cirrhosis, there are some hemodynamic variations (4) resulting in a peripheral arterial splanchnic vasodilation and an hyperdynamic circulation, leading to ascites and edema worsening.

To date, there are no recommendations for a systematic evaluation of the hemodynamic state at the initial phase of decompensated cirrhosis for patients hospitalized in hepatology ward. For ward patients, hemodynamic assessment needs to be non-invasive.

In ICU, even though invasive hemodynamic monitoring is usually performed, transthoracic echocardiography (TTE) is widely used as a non-invasive tool for hemodynamic assessment [START_REF] Cecconi | Consensus on circulatory shock and hemodynamic monitoring. Task force of the European Society of Intensive Care Medicine[END_REF]. Evaluation of ascites and pleural effusion is also of importance. Therefore, coupling TTE with pleural and ascites assessment is useful in ICU and called POCUS (Point Of Care Ultrasound) [START_REF] Moore | Point-of-care ultrasonography[END_REF].

Several studies have shown that a short training in echocardiography in residents without previous knowledge in echography appears feasible and efficient to allows a simple and reliable assessment of cardiovascular structure [START_REF] Perez-Avraham | Left ventricular geometric abnormality screening in hypertensive patients using a handcarried ultrasound device[END_REF][START_REF] Mjølstad | Feasibility and reliability of point-of-care pocket-size echocardiography performed by medical residents[END_REF] and hemodynamic statu of patients [START_REF] Vignon | Focused training for goal-oriented hand-held echocardiography performed by noncardiologist residents in the intensive care unit[END_REF][START_REF] Nguyen | Handheld echocardiography offers rapid assessment of clinical volume status[END_REF].

The primary aim of our study is to evaluate the concordance of the echocardiographic assessment made at the initial phase of the decompensated cirrhosis with edema and ascites by intensivists considered as experts and non-expert gastroenterologists after a short training. The secondary aims were: the agreement between hepatologist and ICU physicians for evaluation of ascites and pleural effusion; to describe hemodynamics profiles observed in hepatology ward patients with decompensated cirrhosis and to assess mortality at D28.

PATIENTS & METHODS

Patients:

A prospective study in the gastroenterology department of Nîmes University Hospital Questionnaires and data were collected using the REDCap software to secure the collection [START_REF] Harris | Research electronic data capture (REDCap)-A metadata-driven methodology and workflow process for providing translational research informatics support[END_REF].

The protocol was approved by the local ethics committee (Personal Protection Committee -Ile de France VI n° 89-17, approval date on 02/21/2018) of the Nimes University hospital. All patients signed a written consent form.

Data:

The data collection was performed for all patients at admission (D0) and day 28.

The As the end of follow up at day 28, we collected treatments received by each patient during their stay in gastroenterology ward as well as his outcome.

Echocardiography data:

We performed 2 POCUS exams for each patient, one by a gastroenterologist considered as non-expert and one by an intensivist considered as expert in echocardiography.

Ultrasound exams were performed with a SAMSUNG MEDISON M70 model echo device using an US probe PE 2-4 Hz (Samsung, Seoul, Korea).

Gastroenterologist physicians participating in the study were all trained according to the same training protocol: 2 hours of training course and 2 days of hands-on training in intensive care unit, supervised by an intensivist.

ICU physicians were all well-trained physicians (level 2 or 3, ( 14))

-Data collected by both expert and non-expert operators were: a semi quantitative (≥40% or <40%) visual estimation of the Left Ventricular Ejection Fraction (LVEF); mitral E wave velocity (m/s), sub aortic velocity time integral (VTI) (cm), pleural effusion and ascites evaluation. The amount of pleural effusion was estimated according to the formula: interpleural distance (mm) x 20, as shown in the Balik & al. study [START_REF] Balik | Ultrasound estimation of volume of pleural fluid in mechanically ventilated patients[END_REF]. For ascites we used a semi quantitative assessment (low, medium, high abundance)

-Data collected by intensivists only were: the S wave and E 'wave velocities (cm/s) at the lateral mitral ring, inferior vena cava collapsibility index (%), mitral A wave velocity (m/s), the presence of intrapulmonary shunt, the presence of a valvulopathy, left atrium surface area (cm 2 ), left ventricle diameter (cm), septal wall thickness (mm), posterior wall thickness (mm), tricuspid annular plane systolic excursion (TAPSE) (mm), tricuspid annular plane systolic velocity (TAPSV) (cm/s), the presence of cardiac chamber dilation, a pulmonary arterial hypertension and a pericardial effusion.

Statistical analysis:

The primary endpoint was the agreement of 3 echocardiographic measurements between gastroenterologists and ICU physicians: visual LVEF, sub aortic VTI and E wave velocity.

Secondary endpoints were the presence of pleural effusion and ascites assessed by intensivists and gastroenterologists, mortality at D28 and the description of the hemodynamic profiles observed in decompensated cirrhotic patients.

We assessed that 120 patients were required for a presumed intra-class correlation coefficient (ICC) rho of 0.85 with an accuracy of 0.1 (+/-10 %). Here we present the preliminary results.

Descriptive statistics were reported using median and interquartile range (25 th to 75 th percentile) for continuous variables. For categorical variables, frequencies and proportions were given. To study the inter-rater reliability between expert and nonexpert we computed for continuous variables (mitral E wave, sub-aortic VTI) the intraclass correlation coefficient (ICC). To estimate the agreement for continuous variables we used the Bland and Altman method ( 16) while the agreement for the LVEF (above or below 40%) was tested with a Cohen's kappa coefficient (κ) [START_REF] Cohen | A Coefficient of Agreement for Nominal Scales[END_REF]. ICC estimates were calculated with a single-rating, absolute-agreement, 2-way mixed-effects model (a fixed set of judges rate each patient) [START_REF] Koo | A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research[END_REF]. We also computed a 95% bias-corrected and accelerated bootstrap confidence interval of the ICC based on 10 000 resampling with replacement [START_REF] Diciccio | Bootstrap confidence intervals[END_REF]. Reliability value (ICC) ranges between 0 and 1, with values closer to 1 representing stronger reliability. Based on the 95% confident interval of the ICC estimate, values less than 0.5, between 0.5 and 0.75, between 0.75 and 0.9, and greater than 0.90 are indicative of poor, moderate, good, and excellent reliability, respectively [START_REF] Koo | A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for Reliability Research[END_REF]. The Bland and Altman method consists in plotting the difference between the paired measurements (expert and non-expert assessment) against their mean value. The agreement is evaluated according to the mean difference (bias), its 95% confidence interval, limits of agreement defined as mean difference ± 1.96 standard deviation (SD) and outliers defined as differences considered clinically relevant, i.e. leading to potentially erroneous decisions.

We defined a priori outliers equal to 15% of the normal values of the E wave velocity and sub aortic ITV, i.e. 0.25 m/s and 3 cm respectively. Considering the Cohen's kappa, a value of κ ranges from -1 (total disagreement) to 1 (perfect agreement) and 0 indicates no agreement than chance. We used the Landis and Koch convention to characterize κ values: <0 indicating no agreement, from 0 to 0.20 a slight agreement, from 0.21 to 0.40 a fair agreement, from 0.41 to 0.60 a moderate agreement, from 0.61 to 0.80 a substantial agreement and from 0.81 to 1 an almost perfect agreement [START_REF] Landis | The measurement of observer agreement for categorical data[END_REF]. All statistical analysis were performed using R software ( 21) (version 3.3.2).

RESULTS

Population characteristics

In the preliminary study, 27 patients were included. Study population characteristics at admission are shown in Table 1, the characteristics of liver disease are shown in Table 2.

The causes of decompensated cirrhosis were : infectious episodes (1 otitis and 1 urinary tract infection); surgery in 2 patients; the occurrence of hepatocellular carcinoma (HCC) in 2 patients, associated with tumor portal thrombosis in 2 other patients; the occurrence of a portal thrombosis alone in 4 patients; acute renal failure (1 patient); acute alcoholic hepatitis (1 patient); and an inflammatory syndrome of undetermined etiology without evidence for an infection (1 patient). In 3 cases, the etiology was a lack of compliance to diuretic treatment. In third of cases, no cause of decompensation was found.

Echocardiography

Echocardiographic Characteristics evaluated by Experts and Non-Experts are shown in Table 3. All Patients had an estimated LVEF > 40%, estimated by both intensivists and gastroenterologists (perfect agreement) (Table 3). Data were not exploitable for VTI in 2 4.

DISCUSSION

Key findings

Our preliminary results demonstrate that echocardiography can be performed by previously trained gastroenterologists. In our study, the LVEF estimation by gastroenterologists was well correlated to intensivist's estimation. We report a good agreement between gastroenterologists and ICU physicians for sub aortic VTI assessment while a poor agreement was observed for E wave velocity assessment. These results can be explained by the limited number of echography performed by each operator (between 3 and 6) over the study period. It could be postulated that the accuracy will increase with experience. This means that, for non-trained physicians, both LVEF (visual assessment) and stroke volume (indirectly assessed by sub aortic VTI) are easier to assess as compared to static left ventricle filling pressure (assessed by E wave velocity). For sub aortic VTI, the difference in measurement between expert and non-expert was less than the outlier (3 cm) in 76% of cases. This means that there was no clinically relevant difference in the assessment of cardiac output for 19 out of 27 patients. In the same way, there was no clinically relevant difference in the evaluation of left ventricle filing pressure for 19 patients.

The agreement for evaluation of pleural effusion and ascites was also good between gastroenterologists and intensivists with a good correlation as the Cohen's Kappa coefficient was 0.76 for pleural effusion. We couldn't calculate a Cohen's kappa coefficient for the evaluation of ascites, due to the lack of a diagnosis of absence of ascites in the gastroenterologist group.

Relationship with previous papers

No study has yet evaluated the place of systematic echocardiographic evaluation of patients admitted for decompensated cirrhosis. In all studies evaluating the hemodynamics and cardiac function of cirrhotic patients, echocardiography is always performed by an expert physician (cardiologist or intensivist) and never by a hepatologist or gastroenterologist limiting its routine use in daily clinical practice [START_REF] Huggins | Point-of-Care Echocardiography Improves Assessment of Volume Status in Cirrhosis and Hepatorenal Syndrome[END_REF][START_REF] Karagiannakis | Diastolic cardiac dysfunction is a predictor of dismal prognosis in patients with liver cirrhosis[END_REF][START_REF] Dadhich | Cardiac dysfunction in cirrhotic portal hypertension with or without ascites[END_REF] Available data report that velocity time integral reflecting stroke volume can be accurately assessed by previously trained non-expert physicians after 25 US exams [START_REF] Charron | Validation of a skills assessment scoring system for transesophageal echocardiographic monitoring of hemodynamics[END_REF].

LVEF assessment using a qualitative approach has been shown to adequately evaluate systolic function in septic shock [START_REF] Vieillard-Baron | Bedside echocardiographic evaluation of hemodynamics in sepsis: is a qualitative evaluation sufficient?[END_REF]. Similarly, in the present study, the semi-quantitative assessment of LEVF performed by gastroenterologists was well correlated to expert evaluation emphasizing the feasibility and usefulness of such approach.

During cirrhosis, there are some hemodynamic variations (4) : increase in total blood volume and splanchnic blood volume; decrease in central blood volume, arterial blood volume and systemic vascular resistance; increase of cardiac frequency, cardiac output and arterial compliance. This results in a peripheral arterial splanchnic vasodilation and a hyperdynamic circulation. However, to date, the description of typical hemodynamic profiles of cirrhotic patients has not been reported. Due to the preliminary nature of our results and the limited number of patients included, we can't present these profiles yet.

One of the pathophysiological mechanisms for the formation of ascites and edema is the peripheral arterial splanchnic vasodilatation, responsible for effective hypovolemia, which will activate arterial and cardiopulmonary volume receptors. This results in an activation of the renin angiotensin aldosterone system (RAAS) and the sympathetic nervous system, responsible for sodium and salt retention [START_REF] Schrier | Peripheral arterial vasodilation hypothesis: a proposal for the initiation of renal sodium and water retention in cirrhosis[END_REF]. This emphasizes the importance of blood volume assessment during cirrhosis decompensation. Stroke volume assessment by TTE is one of the key issue for blood volume evaluation [START_REF] Cecconi | Consensus on circulatory shock and hemodynamic monitoring. Task force of the European Society of Intensive Care Medicine[END_REF]. The ability of gastroenterologists to accurately perform stroke volume assessment as reported in the present study could be of great value for the management of decompensated cirrhosis and fluid optimization.

The role of TTE in the management of decompensated cirrhosis with acute kidney injury has been studied in one case report [START_REF] Huggins | Point-of-Care Echocardiography Improves Assessment of Volume Status in Cirrhosis and Hepatorenal Syndrome[END_REF]. Echocardiography was used to assess the hemodynamic status of the patient and guide the timing of PLA, to increase venous return and thus renal function. Ultrasonography is recommended for patients in ICU to determine the best location for ascites paracentesis [START_REF] Frankel | Guidelines for the Appropriate Use of Bedside General and Cardiac Ultrasonography in the Evaluation of Critically Ill Patients-Part I: General Ultrasonography[END_REF] and for the diagnosis of hepatopulmonary syndrome by performing a bubble test, especially in patients waiting for transplantation [START_REF] Levitov | Guidelines for the Appropriate Use of Bedside General and Cardiac Ultrasonography in the Evaluation of Critically Ill Patients-Part II: Cardiac Ultrasonography[END_REF]. This is also true in hepatology ward for ascites paracentesis.

Quantification of ascites and pleural effusion is also of importance for evaluating fluid retention. In ICU patients, POCUS influences patient management in 85% of cases as demonstrated in a large one-day observational trial. [START_REF] Zieleskiewicz | Point-of-care ultrasound in intensive care units: assessment of 1073 procedures in a multicentric, prospective, observational study[END_REF]. It helps improving diagnosis performance where clinical evaluation failed [START_REF] Bossone | Range and prevalence of cardiac abnormalities in patients hospitalized in a medical ICU[END_REF].

Therefore, we could hypothesize that there is a potential utility of POCUS (coupling TTE with pleural and abdominal ultrasound) to optimize the hemodynamic state in patients with decompensated cirrhosis with ascites.

Clinical implication of study findings

The use of POCUS for patients with decompensated cirrhosis could therefore: guide the treatment of ascites (fluid infusion or diuretics), allow an early identification of patients requiring vasopressor treatment motivating a transfer to the ICU and prevent the occurrence of complications such as hepato-renal syndrome. A prospective interventional study based on the results of the present study seems crucial to further investigate the potential benefit of echocardiographic management of decompensated cirrhotic patients.

Our study has several limitations: the limited number of patients included at the time of the analysis and so the limited number of echography performed by each operator, responsible for a lack of statistical power. The choice of a semi-quantitative estimate of the LVEF, with a 40% cutoff can lead to selection bias. Indeed cirrhotic patients most often have preserved systolic function [START_REF] Møller | Cardiovascular complications of cirrhosis[END_REF].

CONCLUSION:

This L'évaluation de la pression de remplissage du ventricule gauche semble plus difficile.

D'autres études sont nécessaires pour préciser la place de l'échographie cardiaque afin améliorer le pronostic de ces patients.

Mots Clés : Cirrhose, Échographie cardiaque, Ascite, Entrainement
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  France) was conducted from March 30, 2018 to August 13, 2018. All patients admitted to the gastroenterology ward for decompensated cirrhosis defined by edema of the lower limbs, and/or ascites, associated or not with weight gain, have been included. Other inclusion criteria were: patients > 18 years old and a known or suspected cirrhosis diagnosed by biopsy or based on recognized clinical/biological/radiological criteria. Non-inclusion criteria were cirrhotic patients admitted for another episode of decompensated cirrhosis that may affect the hemodynamic state (active gastrointestinal bleeding or sepsis), patient already included in the present study, refusal to participate in the study, patient under guardianship, pregnant or breastfeeding woman. Exclusion criteria were poor echogenicity, withdrawal of consent during the study, ultrasound diagnosis of a severe cardiac pathology requiring specialized treatment in ICU or cardiology (severe cardiac failure, massive acute pulmonary edema, endocarditis, severe valvulopathy, cardiac tamponade, intracardiac thrombus).

  patients. The median sub aortic VTI measured by intensivists was 18.8 versus 17.0 cm by gastroenterologists. The median E wave velocity was 0.68 by intensivists versus 0.80 m/s by gastroenterologists. ICC for sub aortic VTI was 0.89 indicating good confidence and 0.30 for E-wave velocity indicating a poor confidence. The Bland and Altman plots are shown in Figures 1 and 2. For Sub-aortic VTI, 6 patients were considered as outliers (difference > 3 cm) and 8 patients were considered as outliers for E wave velocity (difference > 0.25 m/s). The presence of pleural effusion was diagnosed in 10 patients by intensivists and in 9 patients by gastroenterologists (Cohen's Kappa Coefficient = 0.76). The ultrasound diagnosis of ascites was made in 25 patients by intensivists and 27 patients by gastroenterologists. Echocardiographic Characteristics Evaluated by Experts alone are shown in Table

Figure 2 :

 2 Figure 2: Bland and Altman plot for E Wave velocity.

  

  ), comorbidities, treatment that can influence cardiovascular status (beta blocker, diuretics, antihypertensive agents), clinical examination at D0.

	The following biological data were collected at D0: prothrombin ratio (PR), International
	Normalized Ratio (INR), serum alanin aminotransferase (ALAT), serum aspartate
	aminotransferase (ASAT), serum bilirubin, serum creatinine, serum urea, platelet count,
	serum hemoglobin level, serum natremia, serum kaliemia, serum albuminemia, reactive
	C-Protein level, serum gamma glutamyl transferase (GGT), serum alkaline phosphatase
	(PAL).

following clinical and demographic data were collected at admission (D0) : age, gender, etiology of cirrhosis, severity of cirrhosis evaluated by the Child-Pugh

[START_REF] Child | Surgery and portal hypertension[END_REF] 

and MELD score

[START_REF] Kamath | A model to predict survival in patients with end-stage liver disease[END_REF]

Table 1 . Population characteristics (n=27)

 1 

	preliminary study shows that, after a short training period, echocardiography can
	be performed by gastroenterologists in order to assess both LVEF and cardiac output in
	patient with decompensated cirrhosis. Evaluation of left ventricle filing pressure appears
	more difficult. Moreover, POCUS allows a rapid and accurate diagnosis and
	quantification of ascites and pleural effusion at bedside. Further studies are necessary to
	precise the role of echocardiography to improve prognosis.

TABLES

Table 2 . Characteristics, management of the decompensated liver disease and status at day 28

 2 Results are given as median and interquartile range (25 th -75 th percentiles) and as number of patients and percentages for categorical variables.

	Etiology
	Alcohol

MELD= Model for End-Stage Liver Disease, ICU=Intensive Care Unit.

Table 3 . Echocardiographic characteristics assessed by experts and non-experts.

 3 

	LVEF above 40%
	Expert

Table 4 . Echocardiographic Characteristics Evaluated by Experts alone

 4 Results are given as median and interquartile range (25 th -75 th percentiles) and as number of patients and percentages for categorical variables.

	n (%)

IVC: Inferior Vena cava; AoI: Aortic insufficiency; AoS : Aortic stenosis; MI : Mitral insufficiency; MS : Mitral Stenosis; TAPSE : tricuspid annular plane systolic excursion; TAPSV: tricuspid annular plane systolic velocity; PHTA: Pulmonary arterial hypertension.
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