Response to: A randomized-controlled trial comparing 20% albumin
to plasmalyte in patients with cirrhosis and sepsis-induced
hypotension [ALPS trial]
To the Editor:
Sepsis and septic shock in patients with cirrhosis is a leading
cause of acute decompensation or acute-on-chronic liver failure
and is associated with poor prognosis and increased mortality.1,2
In a recent publication, Maiwall et al. conducted a
randomized-controlled trial to study the efﬁcacy of 20% albumin
compared with plasmalyte in 100 patients with cirrhosis and
sepsis-induced hypotension [ALPS trial],3 in terms of increasing
mean arterial pressure above 65 mmHg 3 h after infusion.
Albumin rapidly restored the hemodynamic parameters but
caused more pulmonary complications than plasmalyte. On
multivariate analysis, higher sequential organ failure scores,
inferior vena cava (IVC) diameter, and shock reversal at 48
hours were independent predictors of mortality.3
We would like to discuss some critical aspects regarding the
importance of point of care ultrasound (POCUS) in critically ill
cirrhotic patients (CICs) with septic shock. POCUS has been
deﬁned as the acquisition, interpretation, and clinical integration
of ultrasonographic imaging performed by a trained clinician at
the patient’s bedside.4
Maiwall et al., while evaluating the hemodynamic impact of
the studied infusions, present ultrasonographic data only on the
IVC diameter, which alone has limited value in reﬂecting central
venous pressure (CVP) and describing ﬂuid responsiveness.3
The accuracy of POCUS in predicting ﬂuid responsiveness
depends on both the measurement site and the ventilatory
setting, especially in case of invasive or non-invasive mechanical
ventilation (MV).5 In particular, dilatation of the IVC when high
positive end expiratory pressure (PEEP) levels are used, may
affect interpretation of changes in IVC diameter.5
The measurement of the IVC diameter without data on the
concomitant PEEP level and type of ventilatory setting, offers
limited clinical information. The authors’ statement that an
intriguing ﬁnding was a near-normal value of the diameter of IVC
and CVP in the enrolled patients despite them being in shock is a
clear demonstration of this limit.
Furthermore, and as authors themselves stress, a limit of this
study is the lack of two important ultrasonographic indices as
the IVC-collapsibility index (in spontaneously breathing patients) and the IVC-distensibility index (in MV).6
IVC diameter in CICs may also be inﬂuenced by increased
intra-abdominal pressure due to ascites, pleural effusion,
reduction of pulmonary compliance, and features of cirrhotic
cardiomyopathy (i.e., diastolic dysfunction).7
Besides, the incorporation of sonography as a guide for ﬂuid
management in CICs should take into account that volume status
in septic shock is a dynamic process. Excess ﬂuid administration
can lead to serious complications such as acidosis, changes in the
blood coagulative system, accumulation of ﬂuid in the extravascular interstitial space, ﬂuid overload and pulmonary edema.

On the other hand, ﬂuid restriction is burdened by marked
hypovolemia, hypoperfusion, tissue hypoxia and oxygen debt.
“Hemodynamic optimization” is mandatory in any critical
setting, and thoracic ultrasound should be a key component of
POCUS in CICs, as it can improve bedside diagnosis of pulmonary
disease and evaluation of the hemodynamic status.5–7
Lung ultrasound also allows for an evaluation of pulmonary
edema through the visualization of the B-lines, vertical artifacts
arising from the pleural line detected in the presence of interstitialalveolar imbibition. Theerawit and Cao demonstrated a variation of
the B lines as the patient’s ﬂuid state changes.8,9 The evaluation of
dynamic parameters such as ﬂuid responsiveness depends also on
the heart-lung interaction. The amount of water that accumulates
in the interstitial and in the alveolar space is deﬁned as extravascular lung water (EVLW). Its increase can be caused by increased
alveolar-capillary permeability, hydrostatic pressure, or both, and
can be evaluated using trans-pulmonary thermodilution techniques. Mayr underlines the potential of different B-lines score for
the accurate estimation of the EVLW index and pulmonary vascular
permeability index in critically ill patients.10
In the ALPS trial, the authors showed a high incidence of
pulmonary complications and the need for MV was not negligible, the above discussed concerns assume a great signiﬁcance.3
The importance of conﬁrming the clinical diagnosis of
pulmonary edema with lung ultrasound documentation of Blines should be considered, especially in those scenarios in
which multiple factors (pneumonia, pulmonary edema,
atelectasia), may play a role in the respiratory failure of
patients with cirrhosis complicated by septic shock.
We support the systematic use of lung and IVC POCUS as an
important low-cost bedside tool to complement clinical assessment of volume status and respiratory function, to guide treatment and to help monitor the response to ﬂuid infusion in CICs
with shock. Its widespread availability could help in predicting
response to ﬂuids or the severity of lung injury, especially in the
setting of patients prone to rapid deterioration.
In order to establish the prognostic role of POCUS in patients
with cirrhosis and septic shock, prospective multicenter studies
are needed.
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Reply to: “Response to: A randomized-controlled trial comparing
20% albumin to plasmalyte in patients with cirrhosis and sepsisinduced hypotension [ALPS trial]”
To the Editor:
We want to thank Maimone et al. for taking keen interest in our
recently published ALPS trial, comparing 20% albumin to plasmalyte for ﬂuid resuscitation in sepsis-induced hypotension in
critically ill patients.1 We agree with their suggestions on using
point-of-care ultrasound to assess volume status for guiding
ﬂuid management in patients admitted to the intensive care unit.
Accurate assessment of the ﬂuid status is the key in managing
patients with complex hemodynamic alterations associated with
organ dysfunction.2 Unfortunately, we did not protocolize the
ﬂuid management in our patients using this technique. Our
trial aimed to evaluate the two strategies, i.e., 20% albumin and
plasmalyte in patients with sepsis-induced hypotension.
Notably patient enrolment, screening and randomization were
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initiated in the emergency department. As rightly mentioned by
the authors, POCUS requires skilled and trained personnel.3 It is
primarily used for assessing dynamic changes in cardiac preload
using heart-lung interactions. In addition, it facilitates the differentiation of lung pathologies and can aid in the measurement
of inferior vena cava (IVC) diameter. It was not possible to
perform a detailed POCUS for all patients included in our trial.
However, we reported the assessment of IVC diameter, which we
recorded for all patients. In addition, we observed a higher IVC
diameter in patients who developed pulmonary complications.
Therefore, monitoring the IVC diameter and collapsibility along
with detailed POCUS could be very helpful in guiding ﬂuid
management in critically ill patients with cirrhosis and sepsisinduced hypotension or acute kidney injury (Fig. 1). In
addition, we identiﬁed IVC diameter as an independent
predictor of 28-day mortality, signifying the clinical relevance
of ﬂuid status as a determinant of clinical outcomes.
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