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Extravascular lung water and pulmonary vascular
permeability index may inadvertently delay
the identification of acute respiratory distress

syndrome
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In a recent issue of Critical Care, Kushimoto and
colleagues [1] reported a multicenter cohort study that
showed pulmonary vascular permeability index (PVPI) to
be a practical diagnostic parameter to recognize acute
lung injury/acute respiratory distress syndrome (ALI/
ARDS) in pulmonary edema. Their study deserves to be
appreciated. The transpulmonary thermodilution tech-
nique allows an accurate bedside estimation of increased
pulmonary vascular permeability, which is the physio-
pathologic hallmark of ALI/ARDS [2], facilitating the
validity of diagnosis. However, the specific quantitative
diagnostic parameter perhaps inadvertently compromises
the effort to identify ARDS early.

Firstly, the relatively limited availability of PiCCO
probably restricts the comprehensive application of PVPL
Secondly, some patients with mild ARDS may manifest

only mild hypoxemia, which requires only non-invasive
mechanical ventilation. In this case, it seems cumbersome
to obtain extravascular lung water index (EVLWI) and
PVPI for diagnosis. To do that, in fact, hinders rapid
recognition of mild ARDS to some extent. Thirdly, the
cutoff of EVLWI (210 mL/kg) exhibited low sensitivity
(63%) [3], as did the PVPI cutoft in this study. Thus,
EVLWI and PVPI are combined into a diagnostic
composite to achieve optimum sensitivity and specificity
by altering the threshold of each parameter. Nevertheless,
we are more hopeful of establishing the stratification
criteria, which keep the composite of EVLWTIand PVPI as a
standard for confirming a diagnosis of ARDS, while
American-European Consensus Conference criteria or the
Berlin definition is treated as a selection criterion to quickly
screen for patients with hypoxemia in clinical practice.
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We would like to thank Wang and Bai for their discerning
comments on our study [1]. We agree with their view that
PVPI combined with EVLWI is considered to be a
quantitative diagnostic parameter to facilitate a valid and
definitive diagnosis of ARDS.

In regard to their first concern, the devices required for
the evaluation of EVLWI and PVPI by the thermodilution
method are commercially available but are specialized
devices, and the procedures are not non-invasive. The
values provide important quantitative data that facilitate
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accurate bedside estimation of increased extravascular
water secondary to increased permeability, which is the
physiopathologic hallmark of ARDS; however, this
technique may prevent early detection of mild ARDS if
the diagnosis is based on the values and the
measurements are mandatory. Measurement of EVLWI
and PVPI at the bedside is practical; however, this
measurement is not included in the Berlin definition,
because it is not available at all institutions and hence
cannot be made mandatory [4].

In regard to their concern about the sensitivity of the
EVLWI cutoff values (>10 mL/kg) for ARDS, we recently
demonstrated that, in order to distinguish between
normal lungs and lungs with ARDS, the value is approxi-
mately 10 mL/kg, as suggested by researchers in two
previous studies [5,6]. At present, the EVLWI cutoff value
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of 10 mL/kg may be appropriate, and further studies are
required to determine a value with sufficient sensitivity
and specificity.

We believe that direct measurement of PVPI and
EVLWTI can help determine the accurate clinical condi-
tion of ARDS and can be incorporated into the future
definition of ARDS.
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