
The Where-to-Do-It of Noninvasive Ventilation Revisited

Noninvasive ventilation (NIV) represents the standard
of care in acute respiratory failure.1 In acute hypercapnic
ventilatory failure due to COPD exacerbations and acute
cardiogenic pulmonary edema, NIV is without doubt highly
effective in terms of reduced intubation rates and mortal-
ity.2,3 As a consequence of the growing amount of evi-
dence for these benefits, NIV use has been ever increasing
during the past decade.4,5 The rising number of patients
treated with NIV applies not only to the aforementioned,
well-proven indications but also to other conditions lead-
ing to acute respiratory failure: NIV use extended into the
prehospital setting,6 postextubation respiratory failure,7

acute hypoxemic failure due to pneumonia or ARDS,8 and
support during bronchoscopy in acute hypoxemic respira-
tory failure.9

Besides the question of which conditions can be effec-
tively treated with NIV, the question of where to perform
NIV is nearly as old as the technique itself.10,11 Before the
advent of NIV, nearly all patients in need of mechanical
ventilation had to be transferred to an ICU. In this setting,
optimal monitoring equipment is present, and the 24/7
presence of respiratory therapists, nurses, and physicians
ensures competent and uninterrupted care of these vulner-
able patients. The German national guidelines recommend
that NIV be initiated in the setting of intermediate care
units or ICUs.12 This high level of care is desirable to
achieve optimal results regarding patient safety. However,
as significant shortages of ICU beds are a constant prob-
lem in many countries around the world, such recommen-
dations appear to be impractical for many situations. Fur-
thermore, the chance for reduced ICU resource utilization
is one of the many benefits of NIV in the management of
acute respiratory failure. Hence, most national and inter-
national guidelines on NIV do not specify exactly where to
initiate NIV for acute respiratory failure.13-16 Instead, they
describe a range of different scenarios: from high-level
ICUs, emergency departments, and respiratory intermedi-
ate care units to general wards, all settings may be appro-

priate under certain conditions. The recommendation is to
analyze the available resources at an institutional level
and match them with the group of patients who need care.
The importance of formal and continuous training is
emphasized.

A randomized multi-center study investigated whether
initiating NIV in COPD subjects with acute hypercapnic
ventilatory failure (average pH 7.32, range of 7.25–7.35)
in the general ward is safe and effective.17 Intubation rates
and mortality were reduced in comparison with standard
therapy by 44% and 50%, respectively. It should be em-
phasized that in this study, NIV was initiated by nurses
and physiotherapists. Success was felt to be dependent on
the quality of the medical staff’s formal training, protocol-
based procedures, and focusing on specialized NIV wards.
Regarding the difference in work load, the authors found
an average increase of only 26 min used for the NIV group
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during the first 8 h following admission, whereas no dif-
ference between the NIV and standard-care groups was
observed after 8 h. Because this study had the largest num-
ber of subjects investigated in this context, it provides the
main evidence that NIV may be safely used in the general
ward. Other reports presented similar reassuring data that
providing NIV is feasible and safe outside of the ICU if
adequate monitoring and medical staff are provided.18

In this issue of RESPIRATORY CARE, Olivieri et al19 de-
scribe their experience using NIV in the management of
subjects with acute hypercapnic failure due to COPD ex-
acerbations.19 In their prospective, uncontrolled, interven-
tional study, they were able to stabilize subjects who showed
considerable respiratory acidosis at initial presentation in
the emergency department using only 2 h of NIV in an
ICU-like setting. All subjects with improved blood gas
results following 2 h of NIV treatment were transferred to
general wards with a low nurse/patient ratio. ICU physi-
cians assisted the general ward team in NIV management.

The most important observation presented by Olivieri
et al19 is the high quality of NIV in terms of mask leakage
and NIV interruptions that was achieved in their study
using only limited supervision by the ICU team and ward
staff. Earlier studies showed significant percentages of rel-
evant mask leakage that may constitute the crucial step
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toward late NIV failure.20 The authors speculated that im-
provements in NIV interface technology (ie, masks) and
the high level of staff training explain their excellent re-
sults. This high-quality NIV application translated into an
acceptable low failure rate (eg, endotracheal intubation
rate of 20%), which falls into the reported range.21

The presented results have to be interpreted in the con-
text of the uncontrolled study design, the limited number
of subjects included, and the absence of observations re-
garding nurse and physician work load. The study should
be interpreted as a feasibility study of high-quality NIV in
a setting of limited resources.

If the presented results are to be reproduced, one has to
keep in mind that Olivieri et al19 used strict exclusion cri-
teria, including the complete absence of impaired con-
sciousness. Proper patient selection can be considered as
fundamental for successful NIV treatment. As is repeat-
edly stressed in all guidelines on NIV therapy, only pa-
tients without contraindications should be treated with NIV
in general or in less intensive care settings.12-16 However,
Olivieri et al19 showed that local variations are possible if
the staff is experienced in NIV therapy.

Several surveys from the United States showed that use of
NIV in real life is subject to a significant amount of variation
regarding type and percentage of treated patients, medical
staff involved (physicians, nurses, physiotherapists, respira-
tory therapists), quality of staff training, protocols used, and
finally locations of NIV application.22,23 The results revealed
a high degree of variation in NIV use even in situations in
which it is strongly recommended. Reasons for this finding
were lack of physician knowledge, insufficient respiratory
therapist training, and inadequate technical equipment.23

These reports, which can be expected to be representative for
many other countries worldwide, emphasize that one has to
be very cautious in transferring a well-established NIV pro-
gram from one institution to another unless all relevant cir-
cumstances are comparable. A recent retrospective multi-
center study in French ICUs revealed a strong correlation
between case volume and use of NIV.24 Experienced centers
used NIV more frequently and obtained lower mortality rates
for patients with a comparable severity of illness. To cut it
short, training saves lives.

As confirmed in the mentioned surveys, underuse of
NIV therapy is likely to exert a negative impact on patient
outcomes. In contrast, there are concerns regarding possi-
ble harm of early NIV use. Since the early years of NIV,
it has been well known that, under certain circumstances,
a failed NIV trial may delay intubation and lead to in-
creased mortality for COPD patients with acute respiratory
failure.25 Retrospective data show a disturbing increase in
the proportion of COPD patients with acute hypercapnic
insufficiency who fail an initial NIV trial.5 Even more
disturbing is the increasing mortality rate of this subgroup
at an even faster pace.5 In addition, NIV failure in cases of

acute respiratory failure with underlying conditions other
than COPD is associated with a higher mortality rate in
comparison with patients receiving mechanical ventilation
without a preceding NIV trial.4 These observations under-
score that the decision to initiate NIV therapy must not be
an automatism in the presence of acute respiratory failure.

Evaluation of the success or failure of NIV in the first
hour appears to be crucial.12-16 If the patient does not
improve during this period, endotracheal intubation is usu-
ally mandatory unless strong arguments allow continued
NIV (eg, a do-not-intubate order). Keeping this in mind,
it is clearly necessary to use adequate monitoring in terms
of personal and technical resources to identify those pa-
tients in need of endotracheal intubation following a failed
NIV trial. However, it is important to remember that NIV
failure can occur even after the first few hours. Of note,
Olivieri et al19 covered only a period of 48 h in their study. In
a recent review, a late failure rate (ie, occurring � 48 h after
NIV initiation) of 17% was calculated from published ran-
domized controlled trials.26 To minimize risks while using
NIV in the general ward, measures need to be taken to pre-
cisely and quickly identify those patients at risk. With re-
duced technical monitoring devices, a high level of staff vig-
ilance is necessary, which again can be secured only by
adequate, intensive, and continuous training.

Although NIV use in the general ward instead of an ICU
is generally rated as somehow dangerous for the patient
due to the reduced monitoring resources, another aspect
that is highlighted by the results of Olivieri et al19 should
not be forgotten. Their observation that NIV use was lon-
ger during the night than during the day points to the
relationship between impaired sleep quality and outcome
in NIV therapy. This important relationship has been ad-
dressed by Roche Campo et al.27 They observed that those
subjects who developed late NIV failure had severely im-
paired sleep. In this context, avoidance of the ICU setting
with its inherent noise and light may be beneficial for the
patient who is not critically dependent on ICU resources
other than a ventilator. Prevalence of delirium in ICU
patients appears to be related to ICU-related noise and
light.28 Delirium again is a predictor of mortality in ven-
tilated ICU patients.29 Sometimes in life and also in med-
icine, less can be more.

The study by Olivieri et al19 highlights the need for
awareness regarding the appropriate setting for NIV initi-
ation, continuation, and termination. Their results are good
news: they represent the promise that NIV therapy can be
of good quality even with limited resources if the neces-
sary homework has been done. However, it cannot be
overemphasized that the adequate training of all involved
staff (nurses, ICU and ward physicians, respiratory thera-
pists) is of the utmost importance to obtain good results.
The task to tailor an appropriate NIV management pro-
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gram, based on general guidelines, to the local conditions
will always remain at the local level.
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