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also showed that lower arterial oxygen pressure (Pag,)/fraction of
inspired oxygen (Fi,) ratio, higher CRP (C-reactive protein)
concentrations, and lower platelet counts were independently
associated with an increased risk of NIV failure.

However, we believe that using the Pag /Fig, ratio is a rather
questionable means of predicting NIV failure. First, Pag /Fio, values are
inherently inaccurate because the Fi_in a nonintubated patient is quite
difficult to determine (2). And this is especially true in the context of
non-ICU departments when using free-flow systems under the
condition of a gasleak around the mask or helmet. Second, the Pag /Fip,
threshold of 150 mm Hg s also rather controversial. In a study by Franco
and colleagues (3), there were no differences in the 30-day mortality rate
between patients with COVID-19 with baseline Pa, /Fig, values of
101-150 mm Hg and patients with COVID-19 with baseline Pag /Fio,
values of 151-200 mm Hg (24% and 26%, respectively). Third, in two
other studies (4, 5) conducted outside the ICU, the mortality rates of
patients with COVID-19 with even lower baseline Pag /Fip, values
during NIV were better than that in the study by Bellani and colleagues:
the rate was 17% in a study by Brusasco and colleagues (initial median
Pag /Fip, of 119 mm Hg) (4), and the rate was 21% in a study by
Nightingale and colleagues (initial median Pag /Fip of 122 mm Hg) (5).

In our recent study, in patients with COVID-19 receiving NIV
outside the ICU, the baseline Pag /Fi, index also did not differ between
the success and failure groups, but we found that patients who
experienced NIV failure had higher minute ventilation on the first day of
NIV (due to a slightly higher tidal volume and a higher respiratory rate)
(6), which, of course, may increase the risk of self-inflicted lung injury.
These findings are in line with Bellani and colleagues’ data, which also
showed that the patients experiencing NIV failure had lower arterial
carbon dioxide pressure levels. However, we must admit that today in
non-ICU settings, it is rather difficult to identify robust markers of
possible self-inflicted lung injury.

Bellani and colleagues also identified elevated levels of CRP as an
independent predictor of NIV failure. Interestingly, in our study, an
elevated D-dimer level was an indicator of the increased possibility of
NIV failure (6). Both high CRP levels and high D-dimer levels are
associated with the progression of COVID-19 and a higher mortality
rate. So, progressive underlying processes in COVID-19 might need
prolonged respiratory support and can be associated with NIV failure.

In conclusion, because the appropriate patient selection is the key
to the successful application of NIV, further research is needed to
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tension (Pag )/fraction of inspired oxygen (Fip ) ratio. First, we would
like to emphasize the reliability of the Fip, even in noninvasive
condition; despite the (most likely) presence of leaks, positive pressure
will cause a unidirectional gas flow from the inner of the interface
(face mask or helmet) toward the ambient pressure. Hence, there is no
risk of room air contamination of the fresh gas flow mixture (2).
This might not be the case in patients treated with high-flow
nasal cannulas, who indeed may inhale room air (especially if breathing
with an open mouth), but these patients were not included in our
analysis.

Regarding the threshold value of the Pag /Fio, ratio, we agree that
this is somewhat arbitrary and that the chance of noninvasive
ventilation (NTV) failure increases continuously with decreasing Pag /
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Fip,. At the same time, the 150-mm Hg threshold is gaining increasing
value in theliterature in both invasively (3) and noninvasively ventilated
patients (4, 5) and could provide a pragmatic guideline, particularly
useful in these pandemic times. Irrespective of any a priori hypothesis,
our data showed a robust association with outcome. Regarding the
paper by Franco and colleagues (6), Avdeev only focuses on the patients
with a Pag /Fio, ratio in the 100-200-mm Hg interval, but if one
considers the entire population, mortality was 30% versus 21% under or
above the 150-mm Hg threshold. Regarding the lower mortality
observed in the nice study by Nightingale and colleagues (7), this was
recorded in a much younger population than ours (52 vs. 68 years old),
whereas the study from Brusasco and colleagues (8) did not include
patients not eligible for resuscitation (as opposed to our study, in which
28% of patients had a do-not-intubate decision). Moreover, the baseline
Pag, /Fip, reported in both articles was collected before continuous
positive airway pressure (CPAP) initiation; because CPAP rapidly and
significantly improves Pag /Fig, (9), as also shown in Table 1 by
Avdeev and coworkers, the severity of the populations is not
comparable with ours.

Very interestingly, the article by Avdeev and coworkers shows a
difference (albeit statistically nonsignificant) between success and
failure in the values of Pag, /Fi, only if these were measured during NIV
asopposed to during standard oxygen. This s totally in line with arecent
finding by Coppadoro and colleagues (9) and emphasizes that Pag, /Fig,
has a prognostic value for NIV failure only if measured during NIV. At
the same time, we fully agree with Avdeev, Yaroshetskiy, and Nuralieva
(10) that the risk of patient self-inflicted lung injury is of paramount
importance during NIV, and their finding on the role of minute
ventilation is extremely relevant. This, unfortunately, was not measured
in our study because of the predominant use of helmets, which do not
allow this measurement. Moreover, when our study was designed (mid-
March 2020), the evidence on the crucial role of coagulopathy in
coronavirus disease (COVID-19) was still emerging, and,
unfortunately, we did not collect D-dimers. It would have been an
extremely interesting finding.

In summary, we believe that Pag, /Fio , if measured during NIV,
remains a key element to predict NIV failure or success, but it must be
combined with indexes of patient self-inflicted lung injury and
inflammatory and coagulation markers. ll
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