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tout comme. Merci pour toutes ces soirées et les bons moments (sauf pour la fois ot
vous m’avez transformé en chanteur de Tokyo hotel). Camille, Zuzu, Bensad, Ricou,
Gautier, et tous les autres, si j’ai autant aimé 'externat, c’est aussi grace a vous, je

recommencerai bien. Céline, merci pour ton soutien infaillible et ton amitié.
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a vous suivre tous les 2.
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ABSTRACT

Introduction: Ascites is a frequent complication of cirrhosis and a factor of poor
prognosis. There are no recommendations for a systematic evaluation of the
hemodynamic state assessed by echocardiography at the initial phase of the
decompensation. The 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.

Patients and methods: All patients admitted to the gastroenterology unit for
decompensated cirrhosis defined by edema of the lower limbs, and/or ascites, have
been prospectively included. Patient admitted for another type of cirrhosis worsening
that may affect the hemodynamic state were not included. We performed 2
echocardiography exams for each patient, one by a gastroenterologist and one by an
intensivist. The gastroenterologists participating in the study were all trained in the
same way: 2 hours of training course and 2 days of hands-on training in intensive care
unit. The primary endpoint is the agreement between gastroenterologist and ICU
physicians for 3 echocardiography parameters: visual LVEF (Left Ventricular Ejection

Fraction (%)), sub aortic VTI (velocity time integral, cm) and E wave velocity (m.s").

Results: From March 2018 to August 2018, 27 patients were included. The median age
was 62 years, 81,5 % were men. Alcohol was the main etiology of cirrhosis (21 patients,
78%). There was mostly advanced liver disease with 40.7% Child C, 55.6% Child B. The
median MELD score was 13.3. All Patients had an estimated LVEF > 40%, estimated by
both intensivist and gastroenterologists (perfect agreement). The median VTI measured
by intensivists was 18.8 versus 17 cm by gastroenterologists (ICC (Intraclass Correlation
Coefficient) = 0.89, good agreement). The median E wave velocity was 0.68 by

intensivists versus 0.8 m/s by gastroenterologists (ICC = 0.30, poor agreement).

Conclusion: This 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. Further studies are necessary to precise the role

of echocardiography to improve prognosis.
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Concordance Between Echocardiographic
Assessment Performed in the Initial Phase of
Decompensated Cirrhosis with Edema and
Ascites by an Expert Intensive Care Physician

and a Non-expert Gastroenterologist
The EchoCirrho study.

INTRODUCTION:

Ascites is a frequent complication of cirrhosis. About 5% to 10% of patients with
compensated cirrhosis per year develop this complication (1). 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)(3). 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 (5). 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) (6).

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 (7,8) and hemodynamic statu
of patients (9,10).

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
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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 Nimes University Hospital
(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).

Questionnaires and data were collected using the REDCap software to secure the
collection (11).

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 following clinical and demographic data were collected at admission (DO) : age,

gender, etiology of cirrhosis, severity of cirrhosis evaluated by the Child- Pugh (12) and
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MELD score (13), comorbidities, treatment that can influence cardiovascular status (beta
blocker, diuretics, antihypertensive agents), clinical examination at DO.

The following biological data were collected at DO: 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).

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 (15). 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?), 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.
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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" to 75%
percentile) for continuous variables. For categorical variables, frequencies and
proportions were given. To study the inter-rater reliability between expert and non-
expert we computed for continuous variables (mitral E wave, sub-aortic VTI) the intra-
class 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 (i)(17). ICC estimates were
calculated with a single-rating, absolute-agreement, 2-way mixed-effects model (a fixed
set of judges rate each patient)(18). We also computed a 95% bias-corrected and
accelerated bootstrap confidence interval of the ICC based on 10 000 resampling with
replacement (19). 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 (18). 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
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of k 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 x
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 (20). 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 VITin 2
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 VII 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).
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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 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.
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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 (22-24)

Available data report that velocity time integral reflecting stroke volume can be
accurately assessed by previously trained non-expert physicians after 25 US exams (25).
LVEF assessment using a qualitative approach has been shown to adequately evaluate
systolic function in septic shock (26). 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 (27). 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 (5). 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 (22). 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
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determine the best location for ascites paracentesis (28) and for the diagnosis of
hepatopulmonary syndrome by performing a bubble test, especially in patients waiting
for transplantation (29). 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. (30). It helps improving diagnosis
performance where clinical evaluation failed (31).

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(32).

CONCLUSION:

This 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.

27



REFERENCES

1. Ginés P, Quintero E, Arroyo V, Terés ], Bruguera M, Rimola A, et al.
Compensated cirrhosis: natural history and prognostic factors. Hepatol. Baltim. Md.
1987;7:122-128.

2. D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic indicators

of survival in cirrhosis: a systematic review of 118 studies. J. Hepatol. 2006;44:217-231.

3. Tandon P, Garcia-Tsao G. Bacterial infections, sepsis, and multiorgan failure in
cirrhosis. Semin. Liver Dis. 2008;28:26—42.
4. Moller S, Henriksen JH, Bendtsen F. Extrahepatic complications to cirrhosis and

portal hypertension: haemodynamic and homeostatic aspects. World J. Gastroenterol.

2014;20:15499-15517.

5. Cecconi M, De Backer D, Antonelli M, Beale R, Bakker J, Hofer C, et al.

Consensus on circulatory shock and hemodynamic monitoring. Task force of the

European Society of Intensive Care Medicine. Intensive Care Med. 2014;40:1795-1815.

6. Moore CL, Copel JA. Point-of-care ultrasonography. N. Engl. J. Med.

2011;364:749-757.

7. Perez-Avraham G, Kobal SL, Etzion O, Novack V, Wolak T, Liel-Cohen N, et al.

Left ventricular geometric abnormality screening in hypertensive patients using a hand-

carried ultrasound device. J. Clin. Hypertens. Greenwich Conn. 2010;12:181-186.

8. Mjelstad OC, Andersen GN, Dalen H, Graven T, Skjetne K, Kleinau JO, et al.

Feasibility and reliability of point-of-care pocket-size echocardiography performed by

medical residents. Eur. Heart J. Cardiovasc. Imaging. 2013;14:1195-1202.

9. Vignon P, Dugard A, Abraham J, Belcour D, Gondran G, Pepino F, et al. Focused

training for goal-oriented hand-held echocardiography performed by noncardiologist

residents in the intensive care unit. Intensive Care Med. 2007;33:1795-1799.

10. Nguyen VTQ, Ho JE, Ho CY, Givertz MM, Stevenson LW. Handheld

echocardiography offers rapid assessment of clinical volume status. Am. Heart J.

2008;156:537-542.

11. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research

electronic data capture (REDCap)—A metadata-driven methodology and workflow

process for providing translational research informatics support. J. Biomed. Inform.

2009;42:377-381.

12.  Child CG, Turcotte JG. Surgery and portal hypertension. Major Probl. Clin. Surg.

1964;1:1-85.

13.  Kamath PS, Wiesner RH, Malinchoc M, Kremers W, Therneau TM, Kosberg CL,
28



et al. A model to predict survival in patients with end-stage liver disease. Hepatol.

Baltim. Md. 2001;33:464—470.

14. Mayo PH, Beaulieu Y, Doelken P, Feller-Kopman D, Harrod C, Kaplan A, et al.

American College of Chest Physicians/La Société de Réanimation de Langue Frangaise

statement on competence in critical care ultrasonography. Chest. 2009;135:1050-1060.

15. Balik M, Plasil P, Waldauf P, Pazout J, Fric M, Otahal M, et al. Ultrasound

estimation of volume of pleural fluid in mechanically ventilated patients. Intensive Care

Med. 2006;32:318.

16.  Bland JM, Altman DG. Statistical methods for assessing agreement between two

methods of clinical measurement. Lancet Lond. Engl. 1986;1:307-310.

17. CohenJ. A Coefficient of Agreement for Nominal Scales. Educ. Psychol. Meas.

1960;20:37-46.

18. Koo TK, Li MY. A Guideline of Selecting and Reporting Intraclass Correlation

Coefficients for Reliability Research. J. Chiropr. Med. 2016;15:155-163.

19. DiCiccio T, Efron B. Bootstrap confidence intervals. Stat. Sci. 1996;11:189-228.

20.  LandisJR, Koch GG. The measurement of observer agreement for categorical

data. Biometrics. 1977;33:159-174.

21. R Core Team. A language and environment for statistical computing. R Found.

Stat. Comput. Vienna Austria [Internet]. 2016;Available from: https:/ / www.R-

project.org/

22.  Huggins JT, Doelken P, Walters C, Rockey DC. Point-of-Care Echocardiography

Improves Assessment of Volume Status in Cirrhosis and Hepatorenal Syndrome. Am. J.

Med. Sci. 2016;351:550-553.

23. Karagiannakis DS, Vlachogiannakos ], Anastasiadis G, Vafiadis-Zouboulis I,

Ladas SD. Diastolic cardiac dysfunction is a predictor of dismal prognosis in patients

with liver cirrhosis. Hepatol. Int. 2014;8:588-594.

24.  Dadhich S, Goswami A, Jain VK, Gahlot A, Kulamarva G, Bhargava N. Cardiac

dysfunction in cirrhotic portal hypertension with or without ascites. Ann.

Gastroenterol. 2014;27:244-249.

25. Charron C, Prat G, Caille V, Belliard G, Lefevre M, Aegerter P, et al. Validation of

a skills assessment scoring system for transesophageal echocardiographic monitoring of

hemodynamics. Intensive Care Med. 2007;33:1712-1718.

26. Vieillard-Baron A, Charron C, Chergui K, Peyrouset O, Jardin F. Bedside

echocardiographic evaluation of hemodynamics in sepsis: is a qualitative evaluation

sufficient? Intensive Care Med. 2006;32:1547-1552.

27. Schrier RW, Arroyo V, Bernardi M, Epstein M, Henriksen JH, Rodés J. Peripheral
29



arterial vasodilation hypothesis: a proposal for the initiation of renal sodium and water
retention in cirrhosis. Hepatol. Baltim. Md. 1988;8:1151-1157.

28. Frankel HL, Kirkpatrick AW, Elbarbary M, Blaivas M, Desai H, Evans D, et al.
Guidelines for the Appropriate Use of Bedside General and Cardiac Ultrasonography in
the Evaluation of Critically Ill Patients-Part I: General Ultrasonography. Crit. Care Med.
2015;43:2479-2502.

29. Levitov A, Frankel HL, Blaivas M, Kirkpatrick AW, Su E, Evans D, et al.
Guidelines for the Appropriate Use of Bedside General and Cardiac Ultrasonography in
the Evaluation of Critically Ill Patients-Part II: Cardiac Ultrasonography. Crit. Care
Med. 2016;44:1206-1227.

30. Zieleskiewicz L, Muller L, Lakhal K, Meresse Z, Arbelot C, Bertrand P-M, et al.
Point-of-care ultrasound in intensive care units: assessment of 1073 procedures in a
multicentric, prospective, observational study. Intensive Care Med. 2015;41:1638-1647.
31. Bossone E, DiGiovine B, Watts S, Marcovitz PA, Carey L, Watts C, et al. Range
and prevalence of cardiac abnormalities in patients hospitalized in a medical ICU.
Chest. 2002;122:1370-1376.

32.  Moller S, Henriksen JH. Cardiovascular complications of cirrhosis. Gut.
2008;57:268-278.

30



TABLES

Table 1. Population characteristics (n=27)

Age (years) 62 [55; 72.5]
Male gender 22 (81.5%)
Weight (kg) 79 [65 ; 86]
BMI 26.58 [23.27 ; 30.68]
Preexisting conditions
Chronic arterial hypertension 9(33.3 %)
Chronic heart disease 3(11.1 %)
Ischemic heart disease 5(18.5 %)
COPD 2(7.4 %)
Chronic kidney disease 1.7 %)
Diabetes 10 (37 %)
Obesity 6(22.2 %)
HCC 7 (25.9 %)
Home medication
Diuretics 19 (70.4 %)
ACE inhibitors 5(18.5 %)
Sartans 4(14.8 %)
Calcium channel blockers 2(7.4 %)
Cardioselective beta blockers 6(22.2 %)
Non cardioselective beta blockers 7 (25.9 %)
Mean Arterial Pressure (mmHg) 90 [82; 97]
Systolic Arterial Pressure (mmHg) 125 [110.5; 134.0]
Diastolic Arterial Pressure (mmHg) 71 [68; 81]
Heart rate (beats.min) 86 [79.0; 94.5]

For categorical variables, results are given as number of patients and
percentages while for continuous variables as median and interquartile
range (25%75" percentiles).

COPD= Chronic Obstructive Pulmonary Disease, ACE= Angiotensin Converting
Enzyme. HCC= hepatocellular carcinoma



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

at day 28
Etiology
Alcohol 21 (77.8 %)
Viral hepatitis B 2(7.4 %)
Viral hepatitis C 5(18.5 %)
Nonalcoholic steatohepatitis, 7 (25.9 %)
Unknown 1.7 %)
Precipitating event
Non-compliance 3(11.1 %)
Dietary errors 0
Sepsis 2(7.4 %)
Other 13 (48.1 %)
Unknown 9 (33.3 %)
Encephalopathy 3(11.1 %)
Ascites 26 (96.3 %)
Lower limb edema 14 (51.9 %)

Biological data
Plasma Sodium (mmol.L")

Plasma Creatinine (umol.L)

136 [133.5; 139.5]
93 [72;109]

Plasma Urea (mmol.L) 5.8 [4.0;8.7]

Albumin (g.L+) 28.4 [24.35 ; 31.85]

Bilirubin (umol.L) 32[19; 54]

129000 [10000 ;

Platelets (count/ mm) 188500]

Prothrombin activity (%) 62 [49.5 ; 74.5]
Child-Pugh Score 9[8.0;10.5]

A 1.7 %)

B 15 (55.6 %)

C 11 (40.7 %)
MELD score 13.3[11.15;17.05]
Management

Albumin infusion (n)

Albumin amount when used (mL)

Fluid loading (n)

23 (85.2 %)
300 [150 ; 500]
6(22.2 %)
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10250 [6500 ;

Fluid amount when used (mL) 12500]
Furosemide (n) 20 (74.1 %)
Spironolactone (n) 19 (70.4 %)
Thiazide diuretics (n) 2(7.4 %)
Vasoactive drug 0
Ascites removal (n) 22 (81.5 %)
Status at day 28
Discharge at home 7 (25.9 %)
Non-survivor 4(14.8 %)
Readmitted after discharge 11 (40.7 %)
Discharge to a rehabilitation unit 1.7 %)
Admitted to the ICU 3(11.1 %)
Still in the unit 1.7 %)

Results are given as median and interquartile range (25*-75* percentiles)
and as number of patients and percentages for categorical variables.
MELD= Model for End-Stage Liver Disease, ICU=Intensive Care Unit.



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

LVEF above 40%

Expert 27 (100 %)
Non-expert 27 (100 %)

Peak mitral E-wave velocity (m.s") ICC =0.30 [-0.16 ; 0.63]
Expert 0.68 [0.55; 0.86]
Non-expert 0.80[0.65 ; 1.10]

Sub Aortic VTI (cm) ICC =0.89 [0.74 ; 0.96]
Expert 18.8[14.7 ; 22.7]
Non-expert 17.0[14.6; 19.7]

Pleural effusion

Expert 10 (37 %)

Non-expert 9(33.3 %)
Ascites

Expert 25 (92.6 %)

Non-expert 27 (100 %)

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

LVEF = Left Ventricular Ejection Fraction, VTI = velocity time-integral. ICC = intra-class
correlation coefficient.

34



Table 4. Echocardiographic Characteristics Evaluated by Experts alone

n (%)

S wave velocity at the lateral mitral ring (cm/s) 24 (88.9) 12 [11 ; 14]
E’ wave velocity at the lateral mitral ring (cm/s) 26 (96.3) 13[11.0; 16.7]
Mitral A wave velocity (m/s) 25(92.6) 0.73 [0.57 ; 0.85]
IVC collapsibility index (%) 20 (74.1) 39 [21.5; 50.0]
intrapulmonary shunt (n) 10 (37)
Valvulopathy (n) 5(18.5)

Aol —

AoS 1(3.7)

MI 4 (14.8)

MS -
left atrium surface (cm:) 21 (77.8) 19[10.2; 21.0]
left ventricle diameter (cm) 23 (85.2) 4.8 [4.35; 5.25]
septal wall thickness (mm) 24 (88.9) 10.8 [9.2;13.3]
posterior wall thickness (mm) 22 (81.5) 11.2[9.77 ; 12.55]
TAPSE (mm) 26 (96.3) 23 [19.20 ; 29.98]

24 (88.9) 16.15[14.15;
TAPSV (cm/s) 20.43]
heart chamber dilation 2(7.4)
PHTA 3(11.1)
Vmax IT (m/s) 2.9[2.85;2.95]

pericardial effusion (mm) 2(7.4)

Results are given as median and interquartile range (25*-75* percentiles) and as
number of patients and percentages for categorical variables.
IVC: Inferior Vena cava; Aol: 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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FIGURES

Figure 1: Bland and Altman plot for sub aortic VTI
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Figure 2: Bland and Altman plot for E Wave velocity.
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SERMENT

» En présence des Maitres de cette école, de mes chers condisciples et
devant [effigie d’Hippocrate, je promets et je jure, au nom de ['Etre

supréme, d étre fidele aux lois de [honneur et de la probité dans [exercice
de la médecine.

> Je donnerai mes soins gratuits a ['indigent et n’exigerai jamais un salaire
au-dessus de mon travail.

» Admis (e) dans intérieur des maisons, mes yeux ne verront pas ce qui s’y
passe, ma langue taira les secrets qui me seront confiés, et mon état ne
servira pas a corrompre les meeurs, ni d favoriser le crime.

> Respectueux, (se) et reconnaissant (e) envers mes Maitres, je rendrai a
leurs enfants ['instruction que j ai regue de leurs peres.

» Que les hommes m’accordent leur estime si je suis fidele a mes promesses.
Que je sois couvert (e) d opprobre et méprisé (e) de mes confréres si j'y
mangque.

38



Introduction : L'ascite est une complication fréquente de la cirrhose et un facteur de
mauvais pronostic. Il n'existe aucune recommandation pour une évaluation
systématique de 1'état hémodynamique des patients par échographie cardiaque, a la
phase initiale d’'une décompensation de la maladie. Le but de notre étude est d'évaluer
la concordance de I'évaluation écho-cardiographique faite lors de la phase initiale de la
décompensation cedémato-ascitique par des médecins réanimateurs considérés comme
experts et des gastro-entérologues non experts, apres une courte formation.

Patients et méthodes : Tous les patients admis dans notre service de gastroentérologie
pour une décompensation cedémato-ascitique de cirrhose ont été inclus de facon
prospective. Les patients admis pour une autre complication de la cirrhose pouvant
affecter 1'état hémodynamique n'ont pas été inclus. Nous avons effectué 2 examens
échographiques pour chaque patient, un par un gastro-entérologue et un par un
médecin réanimateur. Les gastro-entérologues participant a I'étude ont tous été formés
de la méme facon : 2 heures de cours théorique et 2 journées de mise en pratique en
service de réanimation. Le critére de jugement principal est la concordance entre les
gastro-entérologues et les médecins réanimateurs pour 3 parametres échographiques :
la FEVG visuelle (Fraction d'éjection ventriculaire gauche (%)), 'ITV sub-aortique
(intégrale temps-vitesse, (cm)) et la vitesse de I'onde E (m.s-1).

Résultats : De mars a aott 2018, 27 patients ont été inclus. L'age médian était de 62 ans,
81,5 % étaient des hommes. L'alcool était la principale étiologie de la cirrhose (21
patients, 78 %). La maladie hépatique était le plus souvent avancée avec 40,7 % CHILD
Cet 55,6 % CHILD B. Le score de MELD médian était de 13,3. Tous les patients
présentaient une FEVG > 40 %, estimée a la fois par les réanimateurs et les gastro-
entérologues (concordance parfaite). L'ITV médian mesuré par les réanimateurs était de
18,8 contre 17 cm par les gastroentérologues (CCI (Coefficient de corrélation intraclasse)
= 0,89, bonne concordance). La vitesse médiane mesurée de 1'onde E était de 0,68 par les
réanimateurs contre 0,8 m/s par les gastroentérologues (CCI = 0,30, faible
concordance).

Conclusion : Cette étude préliminaire montre qu'apres une courte formation,
'échographie cardiaque peut étre réalisée par des gastro-entérologues afin d'évaluer la
FEVG et le débit cardiaque chez des patients avec une cirrhose décompensée.
L'évaluation de la pression de remplissage du ventricule gauche semble plus difficile.
D'autres études sont nécessaires pour préciser la place de 1'échographie cardiaque afin

améliorer le pronostic de ces patients.

Mots Clés : Cirrhose, Echographie cardiaque, Ascite, Entrainement
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