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ABSTRACT—Study Objective: We evaluated the early hemodynamic profile of patients presenting with acute circulatory

failure to the Emergency Department (ED) using focused echocardiography performed by emergency physicians after a

dedicated training program. Methods: Patients presenting to the ED with an acute circulatory failure of any origin were

successively examined by a recently trained emergency physician and by an expert in critical care echocardiography.

Operators independently performed and interpreted online echocardiographic examinations to determine the leading

mechanism of acute circulatory failure. Results: Focused echocardiography could be performed in 100 of 114 screened

patients (55 with sepsis/septic shock and 45 with shock of other origin) after a median fluid loading of 500 mL (interquartile

range: 187–1,500 mL). A hypovolemic profile was predominantly observed whether the acute circulatory failure was of

septic origin or not (33/55 [60%] vs. 23/45 [51%]: P¼0.37). Although a vasoplegic profile associated with a hyperkinetic left

ventricle was most frequently identified in septic patients when compared with their counterparts (17/55 [31%] vs. 5/45

[11%]: P¼0.02), early left or right ventricular failure was observed in 31% of them. Hemodynamic profiles were adequately

appraised by recently trained emergency physicians, as reflected by a good-to-excellent agreement with the expert’s

assessment (K: 0.61–0.85). Conclusions: Hypovolemia was predominantly identified in patients presenting to the ED with

acute circulatory failure. Although vasoplegia was more frequently associated with sepsis, early ventricular dysfunction was

also depicted in septic patients. Focused echocardiography seemed reliable when performed by recently trained emergency

physicians without previous experience in ultrasound.
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INTRODUCTION

Background

Acute circulatory failure, associated or not with hypotension,

is commonly encountered in the Emergency Department (ED)

and recognized as a strong predictor of inhospital mortality (1),

sepsis remaining a leading cause (2). The recent Surviving Sepsis

Campaign (SSC) update has elicited a bundle which should be

initiated within the first hour after the identification of sepsis,

especially to urge the frontline physician to perform prompt fluid

resuscitation in septic patients presenting to the ED acute

circulatory failure (3). This bundle includes blood sampling

for lactate measurement and blood cultures, administration of
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30 mL/kg of intravenous crystalloids and antibiotics, and initia-

tion of vasopressor therapy in the presence of sustained hypo-

tension (3). Nevertheless, such standardized fluid resuscitation

may not be adapted in certain patients with early sepsis-induced

cardiac dysfunction. In addition, excessive fluid administration

in the ED has been shown to be deleterious (4).

Point-of-care echocardiography is a focused examination

performed at the bedside to guide patient’s management (5).

It is ideally suited to assess patients with acute circulatory

failure in the ED (6). After a short training program, emergency

physicians can perform and interpret focused echocardiography

to accurately identify the leading mechanism of acute circula-

tory failure (7). Information on the hemodynamic status of

patients admitted to the ED with acute circulatory failure when

evaluated using echocardiography is scarce.

Goals of the investigation

We sought to describe the early hemodynamic profile

assessed using focused echocardiography in patients who

present to the ED with acute circulatory failure of any origin.

The secondary objective of the study was to validate a training

program dedicated to emergency physicians who are novice in

ultrasound to reach competence in focused echocardiography

for the early hemodynamic assessment of patients who present

to the ED with acute circulatory failure.
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PATIENTS AND METHODS

Patients

We prospectively enrolled adult patients from January 2017 to July 2018 in
the ED of our Teaching Hospital when presenting with acute circulatory failure
defined as a combination of clinical, hemodynamic, and biochemical signs (8):
arterial hypotension (systolic blood pressure <90 mmHg or mean blood
pressure <65 mmHg), altered tissue perfusion (skin: cold, clammy, mottling;
kidneys: urine output <0.5 mL/kg/h; brain: altered mental status), and cellular
dysoxia (lactate >2 mmol/L). Importantly, the presence of low blood pressure
was not required due to compensatory mechanisms that may preserve blood
pressure through vasoconstriction despite the development of tissue dysoxia (8).
Patients were classified into two groups according to the presence of underlying
sepsis or septic shock according to the Sepsis-3 definition (9), or not. Patients
were not studied in the presence of a moribund status or pregnancy. The study
protocol was reviewed and approved by the local Ethics committee (no. 210-
2016-24) and the study was registered (NCT02974790).

Focused echocardiography

Each eligible patient was successively examined by a recently trained
emergency physician and by an expert in critical care echocardiography.
Echocardiographic examinations were performed at the earliest convenience
of investigators after the identification of the acute circulatory failure and in
random order, depending on the availability of investigators, but within a 1-h
time frame. All examinations were performed using a portable full-feature
system (CX 50, Philips Healthcare, France).

Each patient was systematically screened for the long- and short-axis
parasternal views, the apical four-chamber view, the subcostal four-chamber
view, and the inferior vena cava (IVC) view. The emergency physicians and the
expert answered a limited number of binary clinical questions (10): global left
ventricular (LV) size and systolic function, homogeneous or heterogeneous LV
contraction pattern, global right ventricular (RV) size and systolic function,
identification of pericardial fluid and tamponade, assessment of both the size
and respiratory variations of the IVC, and presence of a severe (acute) left-sided
valvular regurgitation. In case of undetermined interpretation due to suboptimal
imaging quality, the corresponding clinical question was considered
not addressed.

Echocardiography diagnostic criteria were standardized (11). Moderately
and severely depressed LV systolic dysfunction corresponded to a visually
estimated ejection fraction of 30% to 50% and less than 30%, respectively. LV
dilatation was defined by an increased end-diastolic diameter of LV cavity (men
>59 mm, women >53 mm) when measured in the parasternal long axis view.
LV failure corresponded to the identification of an LV systolic dysfunction,
irrespective of its severity and LV cavity size, in the absence of hypovolemia.
RV dilation corresponded to a RV/LVend-diastolic diameter ratio more than 0.6
when measured in the apical four-chamber view. RV failure corresponded to the
conjunction of a dilatation of the RV cavity and a systemic venous congestion,
as reflected by a dilated IVC (12). A dilated RV associated with a paradoxical
septal motion identified in the parasternal short-axis view of the heart was
consistent with the presence of a cor pulmonale, the most severe presentation of
RV failure (13). IVC dilatation and collapse corresponded to an end-expiratory
diameter at least 23 mm and at most 15 mm (14) respectively, when measured
proximally in the subcostal view between the right atrial junction and the
superior hepatic vein. The presence of normal respiratory variations of IVC size
corresponded to a visually assessed diameter reduction during inspiration more
than 50% in spontaneously breathing patients. Pericardial effusion was identi-
fied by the presence of fluid (i.e., echo free space) within the pericardium and
tamponade was defined as a compressive pericardial effusion, typically on right
cardiac cavities. Severe left-sided valvular regurgitation was identified using
color Doppler flow mapping with appropriate setting of the Nyquist limit (10).

After the completion of echocardiography, investigators interpreted the
onlineexamination and determined the leading mechanism of acute circulatory
failure as being hypovolemia, LV failure, RV failure with acute cor pulmonale
being its most severe presentation, vasoplegia with hyperdynamic state, tam-
ponade, or severe (and usually acute) mitral or aortic regurgitation (Supple-
mentary Table 1, Supplemental Digital Content 1, http://links.lww.com/SHK/
A947). Only expert’s interpretation was used to address the primary objective of
the study.

Training and curriculum

Five emergency physicians without previous experience in ultrasound
participated in the study. A previously validated curriculum (15) was fully
conducted and supervised by two experienced intensivists who were board-
certified in echocardiography, had a level 3 competence according to the
American Society of Echocardiography standards (16), and were experts in
critical care echocardiography (10). The training program included 6 h of
didactics, 3 h of interactive clinical cases, and 3 h of hands-on tutorial
(Supplementary Table 2, Supplemental Digital Content 1, http://links.lww.
com/SHK/A947) (15). Hands-on sessions were initially performed on normal
volunteers and mannequin to master technical skills, including probe handling,
spatial orientation, imaging planes acquisition, and anatomical structure iden-
tification (17). Subsequently, hands-on sessions were organized in patients with
hemodynamic failure and an abnormal echocardiogram. Care was taken to
systematically answer all clinical questions covered by focused echocardiog-
raphy in each examined patient.

Statistical analysis

Results are expressed as means and standard deviations, or percentages.
Quantitative variables were compared using Student t test and qualitative
variables using x2 test, or Fisher exact test when necessary. The proportion
of addressed clinical questions was compared between emergency physicians
and expert intensivists using the McNemar test. An inter-rater reliability
analysis using the Cohen’s k statistics with 95% confidence intervals (CIs)
was performed to determine the degree of agreement between the five emer-
gency physicians and the expert for each clinical question (18). The concor-
dance of the two-dimensional measurements (IVC diameter, LV diameter, and
RV/LV end-diastolic diameter) was evaluated using the k intra-class coefficient
with 95% CIs (19). Expert’s interpretation was used as reference (15). A P
<0.05 was considered statistically significant.
RESULTS

Characteristics of study patients

Of 114 eligible patients, 14 patients were excluded (10

patients with sepsis and 4 with other shock) because inves-

tigators were not timely available for the performance of the

two hemodynamic assessments within 1-h time frame (n¼ 11)

or no acoustic windows were available (Fig. 1). With the

exception of oxygen saturation, no significant difference was

observed between excluded and studied patients (Supplemen-

tary Table 3, Supplemental Digital Content 1, http://links.

lww.com/SHK/A947). Focused echocardiography was per-

formed after the administration of a median volume of

500 mL of crystalloids (interquartile range [IQR]: 187–

1,500 mL). Indications for performing focused echocardiogra-

phy was an acute circulatory failure from sepsis origin (n¼ 55),

or not including hypovolemia (n¼ 27), cardiac failure (n¼ 13),

hemodynamic obstruction (n¼ 3), and undetermined cause

(n¼ 2). Mean SOFA score was 5.0� 3.1, mean lactate reached

5.2� 4.9 mmol/L, and overall 28 days mortality reached 36%

(Table 1). All septic patients had a qSOFA score at least 2 points

on ED admission (systolic blood pressure <100 mmHg: 89%;

respiratory rate �22/min: 91%; altered mental status: 53%).

Dysfunction of the central nervous system was more frequently

observed, and heart rate and hemoglobin level were signifi-

cantly higher in septic patients than in patients with circulatory

failure of other origin, whereas mean SOFA score, lactate, and

mortality were similar between groups (Table 1).

Main results

Hypovolemia was predominantly identified in both septic

and nonseptic patients (33/55 [60%] vs. 23/45 [51%]:

P¼ 0.37). LV hyperkinesia associated with profound vaso-

plegia was more frequently observed in septic patients than

in their counterparts (17/55 [31%] vs. 5/45 [11%]: P¼ 0.02).

This hyperkinetic state was associated with hypovolemia in 11

septic patients (20%) and in 5 nonseptic patients (11%). In

http://links.lww.com/SHK/A947
http://links.lww.com/SHK/A947
http://links.lww.com/SHK/A947
http://links.lww.com/SHK/A947
http://links.lww.com/SHK/A947
http://links.lww.com/SHK/A947


Focused echocardiography 
performed

n=114

Successive focused 
echocardiographic assessments 

performed and analyzed
n=100

Sepsis
n=28

Sep�c shock
n=27

Non sep�c acute circulatory failure (n=45)
Hemorrhagic/Hypovolemic, n=27
Cardiogenic, n=13
Obstruc�ve, n=3
Undetermined, n=2

Exclusion :
•
•

Absence of acous�c window, n=3
Unavailability of the second inves�gator, n=11

Sep�c acute circulatory failure (n=55)

FIG. 1. Flow chart of the study.
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contrast, LV failure was more frequently observed in patients

with nonseptic acute circulatory failure than in septic patients

(16/45 [36%] vs. 10/55 [18%]: P¼ 0.04), with severely

depressed LV systolic function more often identified in the

nonseptic group (Table 2). Among septic patients with LV

failure (n¼ 10), five patients had a worsened pre-existing

chronic LV systolic dysfunction, whereas the remaining

patients exhibited an acute sepsis-related cardiomyopathy.
TABLE 1. Characteristics of the study population, according to the

Study

population

n¼100

Age, y 70�15
Male 62 (62)
Comorbidities

Chronic heart disease 13 (13)
Arrhythmia 28 (28)

Hemodynamic parameters:
Heart rate, bpm 100�25
Mean blood pressure, mmHg 66�19
Systolic blood pressure, mmHg 90�24
O2 saturation 96�4

Fluid resuscitation†, median [interquartile range], mL 500 [187–1,500]
Vasopresseur support 9 (9)
Mean SOFA score 5.0�3.1
Organ dysfunction:

Renal 57 (57)
Central nervous system 41 (41)
Cardiovascular 86 (86)
Liver 25 (25)
Coagulation 34 (34)
Respiratory 61 (61)

Biology
pH 7.31�0.15
Lactates, mmol/L 5.2�4.9
Creatinin, mmol/L 175�240
Platelets, 109 G/L 210�123
Hemoglobin, g/dL 12.2�2.7

ICU admission 32 (32)
28-d mortality 36 (36)

Results are expressed as numbers or mean � standard deviations. Numbe
*P value was calculated after the comparison of the variables between the
†Volume of fluid administered at the time of focused echocardiography.
IVC size was more frequently reduced (26/55 [47%] vs. 12/

45 [27%], P¼ 0.03) and inspiratory collapse more frequently

observed in septic patients (35/55 [64%] vs. 15/45 [33%],

P <0.01), whereas a dilated non-collapsible vessel was more

frequently identified in patients sustaining acute circulatory

failure of other origin (14/45 [31%] vs. 8/55 [15%], P¼ 0.046)

(Table 2). The proportion of RV failure was not statistically

different between groups, as reflected by the absence of
septic or nonseptic origin of acute circulatory failure (n¼100)

Acute circulatory

failure of septic origin

Other acute

circulatory failure

n¼55 n¼45 P*

70�15 70�16 0.92
33 (60) 29 (65) 0.64

5 (9) 8 (18) 0.24
13 (24) 15 (33) 0.37

107�24 91�27 0.003
67�19 65�20 0.59
91�23 90�26 0.86
95�5 96�3 0.11

500 [250–1,500] 500 [0–1,500] 0.76
4 (7) 5 (11) 0.72

5.3�3.0 4.6�3.1 0.29

32 (58) 25 (56) 0.79
28 (51) 13 (29) 0.02
48 (87) 38 (84) 0.68
15 (27) 10 (22) 0.56
21 (38) 13 (29) 0.33
36 (65) 25 (56) 0.31

7.31�0.14 7.30�0.17 0.88
5.5�5.0 4.8�4.7 0.55
135�78 227�346 0.11
193�127 232�116 0.11
12.7�2.5 11.4�2.8 0.015

22 (40) 10 (22) 0.06
22 (40) 13 (31) 0.36

rs in parentheses are percentages.
two groups (septic and other).



TABLE 2. Echocardiographic findings obtained by the expert intensivists (n¼100)

Septic group Other acute circulatory failure

Pn¼55 n¼45

Echocardiographic patterns

Left ventricular characteristics

Global systolic function

Normal or increased 43 (78) 28 (62) 0.08

Depressed 7 (13) 6 (13) 0.93

Severely depressed 3 (5) 10 (22) 0.01

Non addressed 2 (4) 1 (2) 1.0

Cavity size

Enlarged 5 (9) 5 (11) 0.75

Normal 41 (75) 32 (71) 0.70

Reduced 6 (11) 7 (16) 0.49

Non addressed 3 (5) 1 (2) 0.62

Right ventricular characteristics

Global function

Normal 45 (82) 33 (73) 0.31

Failure 7 (13) 11 (24) 0.30

Non addressed 3 (5) 1 (2) 0.62

Cavity size

Normal 25 (45) 24 (53) 0.43

Dilated 17 (30) 15 (33) 0.79

Non addressed 13 (23) 6 (13) 0.19

End-diastolic RV/LV diameter (mean) 0.72�0.21 0.80�0.36 0.43

Inferior vena cava characteristics

Size

Small (�15 mm) 26 (47) 12 (27) 0.03

Normal 18 (33) 12 (27) 0.51

Dilated (�23 mm) 8 (15) 14 (31) 0.046

Non addressed 3 (5) 7 (15) 0.11

Respiratory variations

Inspiratory collapse 35 (64) 15 (33) <0.01

Non addressed 3 (5) 7 (15) 0.11

Pericardial effusion 0 (0) 4 (9) —

Non addressed 3 (5) 1 (2) 0.62

Severe valvular regurgitation 0 (0) 1 (2) —

Non addressed 3 (5) 3 (7) 1.0

Hemodynamic profile

Hypovolemia 33 (60) 23 (51) 0.37

Left ventricular failure 10 (18) 16 (36) 0.04

Hyperdynamic left ventricle associated with vasoplegia* 17 (31) 5 (11) 0.02

Right ventricular failure 7 (13) 11 (24) 0.30

Tamponade 0 (0) 2 (4) —

Acute massive left-sided valvular regurgitation 0 (0) 1 (2) —

No relevant hemodynamic abnormality 8† (14) 2 (4) 0.18

Numbers between parentheses indicate percentages.
*Associated with hypovolemia, explaining that percentages exceed 100%.
†All in patients with sepsis.
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intergroup difference of RV cavity size (Table 2), and only three

patients exhibited acute cor pulmonale (all patients without

sepsis). Of note, 17 septic patients (31%) exhibited either an LV

or a RV failure after a median fluid resuscitation of only

1,000 mL (IQR: 500–1,500 mL), as compared with a median

volume loading of 500 mL (IQR: 500–1,500 mL) in the

remaining 38 septic patients. The two cases of tamponade

and the acute massive mitral regurgitation were all responsible

for shock in patients without sepsis (Table 2).

During the study period, recently trained emergency physi-

cians performed a median of 22 (IQR¼ 19–23) echocardio-

graphic examinations. When compared with trainees, experts

performed shorter examinations (7� 4 min vs. 11� 4 min:

P< 0.01). When addressed by the two investigators, clinical

questions were adequately appraised by recently trained
emergency physicians with a good-to-excellent agreement

(range: 0.61–1.0) (Table 3). Accuracy of two-dimensional

measurements performed by emergency physicians was good

for LV end-diastolic diameter (k¼ 0.71; 95% CI, 0.55–0.81)

and for RV/LVend-diastolic diameter (k¼ 0.64; 95% CI, 0.42–

0.77), and excellent for end-expiration IVC diameter (k¼ 0.90,

95% CI, 0.85–0.94).
DISCUSSION

Our study confirmed the high prevalence of sepsis in patients

admitted to the ED with acute circulatory failure and the

predominance of hypovolemia and vasoplegia in these patients.

Interestingly, echocardiography early depicted LV or RV sys-

tolic failure in more than 30% of septic patients who were not



TABLE 3. Agreement of hemodynamic profiles identified independently by trainees and experts in critical care echocardiography

Clinical questions

(n¼100)

Concordant

agreement

Discordant positive

results by the

emergency physician

Discordant negative

results by the

emergency physician

Questions

nonaddressed

by the EP/expert

Kappa value for clinical

questions addressed by

the two investigators*

Severe hypovolemia 81 14 2 2/1 0.65 (0.50–0.80)

Left ventricular failure 87 6 4 3/0 0.74 (0.59–0.89)

Hyperdynamic left ventricle

associated with vasoplegia

82 11 4 2/1 0.61 (0.43–0.78)

Right ventricular failure 85 10 2 2/1 0.63 (0.44–0.81)

Pericardial effusion 96 1 0 3/0 0.85 (0.57–1.0)

Severe valvular regurgitation 94 0 0 5/1 1.0 (1–1)

*Numbers between brackets indicate 95% confidence interval.
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eligible for empiric fluid administration which could have been

deleterious. In addition, we showed that focused echocardiog-

raphy allowed identifying accurately the mechanisms of cir-

culatory failure when performed by recently trained emergency

physicians without previous knowledge in ultrasound.

The clinical value of echocardiography to guide the diagnostic

work-up in patients admitted to the ED with acute circulatory

failure has long been documented (2, 20). Not surprisingly,

persisting hypovolemia was the leading mechanism in our

patients when they were hemodynamically assessed using early

focused echocardiography in the ED after a median fluid loading

of only 500 mL (IQR: 187–1,500 mL), irrespective of its origin.

This result is in keeping with that reported in previous studies,

especially in septic patients (2, 20). In the present study, a

vasoplegic profile was more frequently observed in septic

patients than in patients with circulatory failure of other origin,

and frequently associated with hypovolemia. Profound alteration

of vasomotor tone results in markedly decreased LV afterload,

hence associated ventricular hyperkinesia with frequent end-

systolic cavity obliteration, especially in septic patients (21). Of

note, only 9 of our patients had a vasopressor support at the time

of echocardiography because hemodynamic assessment was

performed very early during initial therapeutic management.

In patients admitted to the ED with symptomatic nontraumatic

undifferentiated hypotension, Jones et al. (20) showed that the

presence of a hyperdynamic LV was suggestive of a septic origin.

Similarly, Volpicelli et al. (2) showed that a majority of septic

patients were diagnosed with hypovolemia and vasoplegia when

hemodynamically assessed using echocardiography in the ED

setting. This legitimates the need for early fluid resuscitation in

these patients, as currently recommended by the SSC (3, 21).

In the present study, early hemodynamic assessment using

echocardiography allowed identifying LVor RV failure in up to

44 of patients presenting to the ED with acute circulatory

failure. This hemodynamic profile involved predominantly

patients with nonseptic cardiovascular compromise, but was

also depicted in 31% of septic patients. The reported prevalence

of LV systolic dysfunction in patients with septic shock varies

widely, depending on the timing of echocardiographic assess-

ment and the definition used (22). As the diagnosis of LV

failure commonly relies on the presence of a decreased ejection

fraction, this hemodynamic profile is more frequently

described when the hemodynamic assessment is performed

later during the sepsis course, in a fluid-filled patient under

vasopressor support with restored loading conditions which
unmask the underlying septic cardiomyopathy (23). LV systolic

dysfunction is the most frequent hemodynamic disturbance

ascribed to septic cardiomyopathy (24). Sepsis-induced LV

systolic dysfunction is typically identified during the initial

hemodynamic assessment performed usually within the first

hours after admission, but it may also develop only on day 2 or

even 3 (25). Nevertheless, nearly one-third of our septic

patients early exhibited either an LV or a RV failure after only

a median fluid resuscitation of 1,000 mL (IQR: 500–

1,500 mL). This underlines the clinical value of performing

early hemodynamic assessment using echocardiography in the

ED setting and challenges the potential benefit of a standard-

ized 30-mL fluid resuscitation initiated within the first hour

after sepsis recognition, as currently recommended by the last

SSC bundles (26, 27). Echocardiographic assessment per-

formed during the initial management of acute circulatory

failure in the ED promises to best guide personalized therapy,

whether the cardiovascular compromise is of septic origin (26)

or not. Such implementation of early noninvasive hemody-

namic assessment may reduce unnecessary fluid loading and

resulting positive fluid balance which has been shown to be

associated with poor outcome (28, 29). Although it has been

recently suggested that point-of-care ultrasonography fails to

alter survival in the ED setting (30), its impact on intermediate

patient-centered outcomes such as organ failures when guiding

tailored acute therapy remains to determine, especially in

patients presenting with sepsis.

In the present study, emergency physicians without previ-

ous knowledge in ultrasound obtained a good-to-excellent

agreement with expert intensivists when interpretating the

hemodynamic profile of acute circulatory failure after a

limited training to perform focused echocardiography. Such

dedicated curriculum has previously been validated both in

the intensive care unit and ED settings (7, 11). The herein

obtained agreement between trainees and experts is similar to

that reported in previous studies involving recently trained

emergency physicians (7, 31). This reinforces the external

validity of our results because echocardiography is currently

recommended as a first-line imaging technique for the hemo-

dynamic assessment of shock (8). When focused, the echo-

cardiographic examination can be rapidly performed and

therefore appears ideally suited for its routine use in the

specific workflow of the ED.

Our study knows substantial limitations. First, we did not

evaluate the potential therapeutic impact of the systematic
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focused echocardiographic assessment because our objective

was primarily to describe early hemodynamic profiles in

patients presenting to the ED with acute circulatory failure

of any origin, and secondarily to validate our dedicated training

program. Second, this single-center study involved only a few

emergency physicians without previous experience in ultra-

sound and certain patients could not be evaluated because of

unavailability of operators within a restrained time frame.

Nevertheless, this failed introducing a recruitment bias as

shown by the absence of relevant statistically significant differ-

ences between excluded and enrolled patients.

In summary, when early assessed using focused echocardi-

ography, patients presenting to the ED with an acute circulatory

failure of any origin predominantly exhibited hypovolemia.

Although a vasoplegic profile with hyperkinetic LV was more

frequently observed in septic patients, a substantial proportion

of them exhibited early left or right ventricular failure despite

low volume of fluid resuscitation at the time of hemodynamic

assessment. When performed by recently trained emergency

physicians without previous experience in ultrasound, this

hemodynamic assessment appears reliable. Taken together,

these results suggest that early focused echocardiographic

assessment promises to help the frontline physician tailoring

the therapeutic management of patients presenting with acute

circulatory failure to the ED, especially regarding fluid resus-

citation of septic patients.
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15. Vignon P, Mücke F, Bellec F, Marin B, Croce J, Brouqui T, Palobart C, Senges P,

Truffy C, Wachmann A, et al.: Basic critical care echocardiography: validation

of a curriculum dedicated to noncardiologist residents. Crit Care Med

39(4):636–642, 2011.
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