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I N the present issue of 
 ANESTHESIOLOGY, Silva et al.1 

report on the ability of thoracic 
ultrasound to predict the devel-
opment of respiratory distress in 
patients extubated after tolerat-
ing 60 min of pressure support 
set at 7 cm H2O. They studied 
136 patients, and 18.4% required 
reintubation. Integrated statis-
tical models based on thoracic 
ultrasound data, encompassing 
respiratory, cardiac, and diaphrag-
matic variables, predicted the 
development of postextubation 
distress with remarkable accuracy 
(receiver operating characteris-
tic curves greater than 0.90). The 
sonographic data of greatest reli-
ability were signs of pulmonary 
edema and increased diastolic left-
ventricular pressure.

The study deals with an impor-
tant question: development of 
respiratory failure after extuba-
tion. The data are novel as thoracic 
ultrasound has not been widely 
applied in decision-making about weaning/extubation. The 
findings are biologically plausible: cardiac problems and pul-
monary edema can be responsible for respiratory failure after 
removal of mechanical ventilation.2

Several aspects of the methodology raise questions. 
According to the authors’ explicit criteria for postextuba-
tion distress, patients were required to have a respiratory rate 
of more than 25 breaths/min for 2 h (Supplemental Digi-
tal Content 2 from Silva et al.,1 http://links.lww.com/ALN/
B505). This means that a patient reintubated at 119 min (for 
any reason) was not classified as having respiratory distress. 
It is unsettling to witness reverence for numbers trouncing 
common sense. The diagnosis of respiratory distress depends 
primarily on tacit knowledge gleaned by a clinician standing 
at the bedside; no set of numbers can substitute.3

Another concern is the method of data analysis. Silva et 
al.1 employed machine-learning methods to develop a math-
ematical model that integrated several sonographic measure-
ments. Specifically, they employed partial least square (PLS) 
regression together with a bootstrap statistical procedure in 

developing their model and cal-
culating the predictions. Several 
proprietary and open-source soft-
ware packages are available for 
conducting PLS regression, and 
the technique is growing in popu-
larity (especially in social-science 
disciplines).4 Statistical experts, 
however, have raised serious ques-
tions about the reliability of PLS 
regression.5

Apart from fundamental math-
ematical questions about PLS 
regression, a major problem for 
clinicians is its black-box character. 
Combining several sonographic 
measurements into weighted 
sums (composites) is troublesome 
because the generated entities 
cannot be discerned and are dif-
ficult to interpret. (Mathematical 
quirks, such as “capitalization on 
chance,”5 can inflate results, and 
seeing several receiver operating 
characteristic curves above 0.90 
arouses suspicion of such occur-
rences.) Aggregation of several 

variables obscures the contribution of any given antecedent 
in the outcome of a model, making it difficult for physicians 
to assess the causal contribution of any particular phenom-
enon to a clinical catastrophe. Black-box techniques raise the 
prospect of clinicians pushing buttons on digital devices to 
arrive at decisions based on analytic foundations they do not 
understand.

The reference standard against which the sonographic 
measurements were compared was a determination of the 
causes of postextubation respiratory failure by experts 
reviewing the medical records. Since the days of David 
Hume (1711 to 1776), it has been recognized that reaching 
conclusions on causation is extremely complex, even when 
rigorous experimentation is employed. Considering the 
amount of missing information in any medical record, this 
reference standard is dubitable.

An aligned concern is learning of a technique being com-
mended for its ability to compensate for missing data (Supple-
mental Digital Content 4 from Silva et al.,1 http://links.lww.
com/ALN/B507). According to this framework, a doctor is 
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advised to make life-and-death decisions based on data he or 
she is simply imagining as opposed to measuring. For most of 
the twentieth century, clinical scientists aspired to the meth-
odology of physics. Science may not always attain ontologic 
certitude—ontology being the branch of metaphysics con-
cerned with what really exists (as opposed to what appears to 
exist and does not)6—but science prides itself, unceasingly, as 
the polar opposite of fiction. Today’s researchers rely increas-
ingly on paradigms borrowed from social-science disciplines 
and business. When imaginary data are considered the equal 
of actual measurements, we have strayed very far from the 
certainty desired by Thomas the Apostle.

As with all of medicine, the primary challenge for cli-
nicians is to take data generated in groups of patients and 
determine how to best apply the information in the single 
patient being managed at a given moment in time.7 In 
patients recovering from respiratory failure, extubation is 
fraught with a high risk of death. Most patients (80 to 90%) 
tolerate extubation without difficulty, but patients develop-
ing distress after extubation have a high mortality (sevenfold 
higher in the present study). Extubation is too great a hazard 
to doff one’s thinking cap and rely instead on a black box.8

Contrary to the authors’ claim that pressure support of 
7 cm H2O is a low setting, it achieves an average decrease 
in work of breathing of at least 40%.8,9 In some patients, 
the decrease exceeds 80%. Before removing an endotracheal 
tube in a fragile patient, the clinician needs to ensure that 
the patient can cope with an increase in the work of breath-
ing of this magnitude. In such circumstances, it is impera-
tive to ensure that the patient can breathe without distress in 
the complete absence of ventilator assistance—with pressure 
support and positive end-expiratory pressure both set at 0 or 
with use of a T-piece circuit.8

The limited differences in respiratory frequency (and total 
lack of discrimination in tidal volume) between success and 
failure patients at pressure support of 7 cm H2O provide vivid 
evidence of the confounding influence of pressure support 
when making decisions about weaning/extubation (tables in 
Supplemental Digital Content 6 from Silva et al.,1 http://links.
lww.com/ALN/B509). The presence of pulmonary edema at 
the start of the study and its lack of progression over time 
(Supplemental Digital Content 8 from Silva et al.,1 http://
links.lww.com/ALN/B511) further highlights how pressure 
support clouds the view of a clinician trying to reach a clear 
picture of a patient’s likelihood of tolerating extubation.

As reported by Silva et al.,1 the use of ultrasound to detect 
pulmonary edema and left-ventricular pressure may help cli-
nicians when making decisions about weaning/extubation. 
Considering the hazards of mechanical ventilation, it would 
be imprudent to delay extubation based solely on the mathe-
matical model presently reported. Decisions about weaning/
extubation are confusing enough, given the prevailing prac-
tice of evaluating patients at high levels of ventilator assis-
tance (namely, pressure support 5 to 7 cm H2O), and further 
extending the leap into the dark through use of imaginary 
numbers is best avoided.
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