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Abstract 

Background Sepsis is a leading cause of death and it is characterized not only by profound vasoplegia but also by 
myocardial dysfunction. Critical care echocardiography is the preferred modality for the initial assessment of the cause 
of shock. Moreover, it can be extremely helpful in the identification of progressing myocardial dysfunction during the 
course of sepsis, also known as septic cardiomyopathy.

Main body One of the issues in the identification of septic cardiomyopathy is that it can be manifest with differ-
ent clinical phenotypes, from overt biventricular dysfunction to isolated left ventricular (LV) systolic and/or diastolic 
dysfunction, from right ventricular (RV) systolic dysfunction to RV failure and dilatation. However, the commonly used 
echocardiography parameters for the assessment of LV and/or RV function are not always entirely reliable. Indeed, 
these are influenced by variable preload and afterload conditions imposed by critical illness such as fluid shifts, seda-
tion level and mechanical ventilation with positive pressure.

Conclusions Strain echocardiography is a promising tool for the early identification of myocardial dysfunction in 
the context of sepsis. Studies reporting data on strain echocardiography should be particularly detailed in order to 
increase the reproducibility of results and to favor comparison with future studies.

Keywords Guidelines, Recommendations, Critical care echocardiography, Left ventricle, Right ventricle

Background
Dear Editor,
We read with interest the prospective study con-
ducted by Bendary et al. [1] providing valuable hints on 

sepsis-induced cardiomyopathy [2, 3] and its impact on 
30-day mortality, confirming the increased and valu-
able use of critical care echocardiography (CCE) [4]. 
In their study, the authors focused on the evaluation of 
right ventricular (RV) dysfunction, but conducted also a 
very detailed assessment of left ventricular (LV) systolic 
function and provided some hints on LV diastolic func-
tion reporting the E/e’ ratio values. We congratulate the 
authors for expanding knowledge on a challenging topic 
as the assessment of RV function in critically ill patients; 
indeed, the precise evaluation of RV performance in the 
intensive care unit is rather complex even in experienced 
hands [5, 6].
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Main text
However, several results of this study deserve com-
ments and clarifications. All together with an exhaustive 
CCE assessment, the authors [1] reported the outcome 
according to the subtypes of ventricular dysfunction; in 
this regard, it appears that isolated RV dysfunction had 
the same mortality (33.3%) as compared to biventricu-
lar systolic dysfunction (31.6%). Furthermore, looking 
at the results of the multivariate analysis, the authors 
confirmed that LV systolic dysfunction had no signifi-
cant impact on mortality (p = 0.52). The questionable 
impact of LV systolic dysfunction on outcome in sepsis 
has been previously confirmed by several meta-analyses 
[7–9]. Conversely, LV diastolic dysfunction was associ-
ated with 30-day mortality: Odds Ratio 2.38 (1.07–5.26; 
p = 0.03), which seems having a similar weight to the 
impact of RV dysfunction, Odds Ratio 2.01 (1.07–3.81, 
p = 0.03). Although this finding points in the same direc-
tion of previous studies suggesting the important role 
of LV diastolic dysfunction in the outcome of critically 
ill patients [9–11], also in the pediatric population [12, 
13], it should be noted that an assessment relying on 
E/e’ ratio only would have been better discussed as like-
lihood of increased LV filling pressure [14, 15]. The use 
of E/e’ ratio together with e’ septal values has been sug-
gested by Lanspa et al. [16, 17] to simplify the assessment 
of LV diastolic dysfunction in critically ill patients [18]. 
However, this assessment may not always provide inter-
changeable findings as compared to the guidelines used 
in the cardiology setting [19], as recently highlighted in 
patients with coronavirus disease-19 [20–22].

Other aspects of the work conducted by Bendary 
et  al. [1] deserving comments are focused on strain 
echocardiography. Indeed, the authors reported in the 
methods they assessed both LV and RV strain. Subse-
quently, they report no differences in mortality accord-
ing to values of LV global longitudinal strain while, 
interestingly, this parameter had been previously asso-
ciated with greater mortality in septic patients [23]; 
moreover, it is commonly accepted that deterioration 
in LV performance is identified earlier by strain as 
compared to the use of more conventional parameters 
[24–26]. One possible explanation for this difference 
may be the very early assessment conducted by Ben-
dary et al.[1] (within 24 h of sepsis presentation), sug-
gesting that further research is needed on role of strain 
in critically ill patients [27]. In truth it must be also 
admitted that the meta-analysis suggesting association 
between LV global longitudinal strain and mortality in 
septic patients lacks of a trial sequential analysis [28], 
thus leaving uncertainty on the robustness of its find-
ings. A second issue regarding strain is that authors 
assessed the RV strain measuring free wall but they 

did not actually report their results, leaving uncertain-
ties on the role of RV strain in early identification of 
septic cardiomyopathy and on its role as predictor of 
outcome. Moreover, another uncertainty on the strain 
assessment conducted by Bendary et  al. [1] regards 
the absence of data on its feasibility. It is well known 
that strain relies on very good image quality and this 
is not always achievable in critically ill patients, espe-
cially when ventilated with positive pressure. Therefore, 
reporting feasibility would be ideal when discussing 
strain echocardiography.

Finally, we may suggest the authors to adhere with 
the PRICES (Preferred Reporting Items for Critical care 
Echocardiography research Studies) recommendations 
[29], which were published with the aim to decrease 
reporting bias in CCE studies.

Conclusions
Of note, the PRICES guidelines are not only based on 
experts’ opinion (panel of 20 experts) but also on an 
extensive systematic literature appraisal [30], and provide 
authors with checklists on the items that need reporting. 
Adherence to the PRICES guidelines is beneficial for the 
interpretation of the CCE study itself, reducing the risk of 
underreporting clinically meaningful information; addi-
tionally, adherence to PRICES may increase the study 
reproducibility and its comparison with future studies.
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