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Not so fast!
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Noninvasive positive pressure ventilation (NPPV) — the
use of mask ventilation to avoid airway invasion in pa-
tients with respiratory failure — has seen rapidly expand-
ing use in intensive care units throughout the world. Sol-
id evidence is accumulating to support these applica-
tions. For several years, NPPV administered using pres-
sure support ventilation (PSV) has been widely accept-
ed as the ventilatory modality of first choice in selected
patients with COPD exacerbation [1]. However, the
role of NPPV for most non-COPD causes of respiratory
failure remains controversial.

In particular, patients with acute hypoxemic respira-
tory failure, i.e., those with respiratory distress and hy-
poxemia related to acute pulmonary edema, the acute
respiratory distress syndrome (ARDS), pneumonia or
trauma [2], have generated debate regarding the appro-
priateness of using NPPV. Wysocki et al. [3] observed a
number of years ago that patients with non-COPD caus-
es of acute respiratory failure did poorly with NPPV un-
less they had hypercapnia as well. More recently, how-
ever, a randomized controlled trial by Antonelli et al.
[4] reported rapid improvement in oxygenation, re-
duced need for intubation, fewer infectious complica-
tions, shortened lengths of ICU stay, and lower mortali-
ty among non-hypercapnic patients with acute hypo-
xemic respiratory failure. A problem with these studies

is that the diagnostic category of “hypoxemic respirato-
ry failure” is too broad to apply to individual patients.
Consequently, more recent studies have focused on
some of the individual diagnoses within the larger cate-
gory.

With regard to acute pulmonary edema, for example,
a number of randomized, controlled trials support the
use of CPAP (10-12.5 cmH,0) as the noninvasive tech-
nique of first choice to improve oxygenation and avoid
intubation [5, 6, 7]. Although some studies have report-
ed success with the use of NPPV (i.e., pressure support
via mask) in these patients [8, 9], others have raised con-
cerns about use in conjunction with acute myocardial
ischema or infarctions [10]. Although the final answer
regarding the use of CPAP versus NPPV for acute pul-
monary edema remains unclear, this experience empha-
sizes the importance of performing randomized, con-
trolled trials to establish that our well-intentioned thera-
pies are not adding to morbidity rather than reducing it.

Acute pneumonia is another etiology of acute respi-
ratory failure within the larger rubric that has garnered
considerable individual attention. Earlier reports identi-
fied pneumonia as a risk factor for NPPV failure and
cautioned about its use in such patients [11]. However,
more recent studies have reported NPPV success in pa-
tients with acute pneumonia, particularly in immuno-
compromised patients with respiratory failure [12, 13].
These patients appear to fare better with NPPV com-
pared to conventional therapy including intubation, pre-
sumably because of the lower rate of intubation-related
complications including ventilator-associated pneumo-
nia and sepsis [14].

Attention has also focused on patients with severe
community-acquired pneumonia. In a randomized con-
trolled trial on such patients, Confalonieri et al. [15] re-
cently reported that NPPV lowered intubation rate,
length of ICU stay, and 2-month mortality. However,
these beneficial actions were confined to the subgroup
of patients with underlying COPD. In this issue of Inten-
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sive Care Medicine, Jolliet et al. [16] provide another
perspective on the use of NPPV for severe community-
acquired pneumonia. Their study differs from that of
Confalonieri in that it is a prospective observational
study that excluded patients with underlying COPD.
Jolliet et al. [16] enrolled 24 consecutive patients with
severe community-acquired pneumonia defined by
American Thoracic Society Criteria [17], nine of whom
were immunocompromised by the human immunode-
ficiency virus or chemotherapy. Patients were treated
with sequential “trials” of face mask pressure support
ventilation that lasted from minutes to hours as tolerat-
ed at average inspiratory and expiratory pressures of
17 cmH,0 and 4 cmH, 0, respectively.

The investigators found that oxygenation improved
and respiratory rate fell in 22 of the 24 patients during
the initial trial, but 66 % of patients needed intubation
after an average of 1.3 days, mainly because of deterio-
rating gas exchange and unremitting respiratory dis-
tress. The Project Research in Nursing (PRN) index,
an instrument used to estimate the amount of nursing
care required by patients in acute care settings, was
higher during the 24 h following intubation than follow-
ing initiation of NPPV, and the percentage of time de-
voted to respiratory therapy interventions was the
same. The authors concluded that “a trial of [NPPV] is
warranted” in patients with severe community-acquired
pneumonia, because outcomes of patients who succeed-
ed with NPPV were better than those who required in-
tubation and NPPV does not appear to add to nursing
workload. Further, the need for intubation was apparent
“very early” so that the authors were not concerned
about inordinate delays.

The authors are to be commended for adding to evi-
dence on use of NPPV in a category of respiratory fail-
ure that has not yet been adequately studied and for
carefully acknowledging the weaknesses inherent in
their study design. However, in view of these weakness-
es, it is difficult to justify the conclusion that a trial of
NPPV is warranted in these patients. Lacking a control
group, the authors cannot know how their patients
would have fared had they been managed without
NPPV. It is not surprising that the patients who required
intubation had worse outcomes; every NPPV study pub-
lished to date has made the same observation. However,
the need for intubation was undoubtedly a marker for
greater illness, and it cannot be concluded that a ran-
domized control group would necessarily have required
more intubations and had worse outcomes than patients
randomized to receive NPPV.

In fact, the intubation rate of 66 % is remarkably high
and can hardly be construed as a finding that supports
the contention that a trial of NPPV is routinely warrant-
ed. The authors comment on the disparity between the
high intubation rate in their study and lower rates in
other studies, including that by Confalonieri et al. [15],

but they are unable to fully explain it. The average
PaO,/FIO, ratio was lower in the Jolliet study (104)
than in the Confalonieri study (175), and this may ex-
plain the difference. In addition, the exclusion of
COPD patients from the Jolliet study undoubtedly pre-
disposed to a higher intubation rate. On the other
hand, the patients with pneumonia and underlying
COPD are not the ones in question. Evidence supports
the use of NPPV in patients with COPD whether or
not they have pneumonia; it is pneumonia patients with-
out COPD, such as those in the Jolliet study, for whom
more supportive evidence is needed. Unfortunately,
lacking randomized controls, it can only be concluded
from the Jolliet study that the need for intubation was
extraordinarily high, even among patients who respond-
ed favorably initially, and it is unclear that other out-
comes were improved by NPPV.

The favorable acute response to NPPV observed by
Jolliet et al. [16] is encouraging but does not make it
any more likely that long-term outcomes were improved
by NPPV. In their recent study of noninvasive continu-
ous positive airway pressure (CPAP) to treat acute hy-
poxemic respiratory failure, Delclaux etal. [18] also
found significant early improvements in oxygenation
and respiratory rate in their treatment group. However,
eventual intubation and mortality rates were not re-
duced by CPAP compared to randomized controls treat-
ed with oxygen therapy alone despite these early im-
provements.

Jolliet et al. [16] argue that a trial of NPPV is war-
ranted in patients with severe community-acquired
pneumonia partly because failure is apparent “very ear-
ly”, i.e., after an average of 1.3 days. Of course, “very
early” is a relative term. It is notable that Wood et al.
[19] found a stronger trend for a higher mortality rate
in the NPPV group than in controls in their randomized
controlled trial of NPPV in the emergency setting. The
25-hour delay before NPPV patients who failed were
intubated was thought to be inordinate and a possible
contributor to excess morbidity. Likewise, a 1.3-day de-
lay could be viewed as excessive rather than “very ear-
ly” and a possible contributor to morbidity, particularly
if clinicians wait until emergency intubation is neces-
sary.

It is remarkable that the Jolliet study found no in-
crease in nursing time consumption attributable to the
application of NPPV, considering that these authors
were the first to report excessive consumption of nurs-
ing time during the application of NPPV [20]. They at-
tribute their earlier finding to inexperience and the use
of nasal rather than oronasal masks. Alternatively, it is
possible that the PRN index is not sufficiently sensitive.
The authors allow that the PRN index probably under-
estimates the time spent administering respiratory care.
Short of using a method for recording or sampling actual
time spent, it is possible that the PRN index is not suffi-



799

cient to detect differences in time spent administering
respiratory care, particularly during initiation when oth-
er studies have detected more time expenditure attrib-
utable to NPPV [21, 22].

Perhaps the greatest value of the Jolliet study is to
highlight the need for more randomized studies. Pres-
ently, there is no convincing evidence to support the
routine use of NPPV in non-COPD, non-immunocom-
promised patients with severe community-acquired
pneumonia. The Confalonieri study found no benefit of
NPPV compared to conventional therapy in this sub-
group of patients, and the high intubation rate in the

Jolliet study raises concerns that morbidity may not be
reduced or could even be increased by use of NPPV.
Pending properly designed trials, it is difficult to con-
clude on the basis of current evidence that a trial of
NPPV is “routinely” warranted, at least in most of these
patients. However, a cautious trial could be undertaken
in patients who have a higher likelihood of succeeding,
i.e., those who are younger and less hypoxemic than
the average patient in the Jolliet study. Patients under-
going a trial should be observed closely and intubated
without delay if their gas exchange defect or respiratory
distress worsens within a few hours of initiation.
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