
Tailoring Noninvasive Ventilation Management in Non-ICU Settings
and the Cardiac Surgery Context

Most respiratory therapists agree that noninvasive ven-
tilation (NIV) has brought a revolution in respiratory fail-
ure.1 This rapidly expanding treatment strategy supports
gas exchange and improves functional status of patients,
shortens ICU and hospital stay, reduces mortality, and
decreases costs.2 NIV is now the accepted standard of care
for high-risk patients with exacerbation of COPD or acute
cardiogenic pulmonary edema.1 The use of NIV has also
increased in other acute respiratory failure etiologies, such
as acute lung injury and ARDS, severe community-
acquired pneumonia, chest trauma, and in immunocom-
promised patients.3 During the past decade, therapeutic
applications of NIV have been reported in postoperative
respiratory failure4,5 and in acute respiratory distress after
extubation, as a first-line intervention, though with con-
troversial effectiveness.6

Indisputably, the effectiveness of NIV commencement
depends on the establishment of a successful institutional
NIV program. Training in NIV is of utmost importance
and must be thorough. Identifying appropriate patients and
understanding the goals and the risks of NIV can be reached
only with continuing education. Improved knowledge
among clinicians increases its successful and efficient use.
Other important factors include the available respiratory
equipment and the acceptance of a proper protocol.2 More-
over, choosing the appropriate location for applying NIV
can be a significant part of a flexible NIV program, al-
though that may contain risks. Establishing an NIV pro-
gram in a non-ICU setting can be safely performed, but the
setting selection requires consideration of several factors:
staff education and skills, the unit’s monitoring capabili-
ties, and identifying the more stable patients are the keys
to success.7 Given the considerable pressure for ICU beds,
this option is quite attractive and promising in many hos-
pitals. An ideal place for NIV would seem to be the step-
down unit, which offers lower cost and a less distressful
environment than the ICU. Additionally, the staff’s NIV
experience and the monitoring available in a step-down
unit ensure the efficiency of NIV management. In some
circumstances, and in the lack of an available high-depen-
dence-unit bed, physicians are forced to initiate NIV on
the general wards. However, both technical and personnel
resources are required. In the absence of an experienced
NIV team, and if the ward is not suitably monitored, there

should be concern about patient safety and NIV failure. In
this issue of RESPIRATORY CARE, Khalid et al evaluate the
outcomes of NIV delivered on general wards by a medical
emergency team. According to their results, NIV can be
safely initiated by specialized and educated personnel out-
side the ICU.8

SEE THE ORIGINAL STUDY ON PAGE 186

NIV has already entered into new specialties as a treat-
ment strategy, and according to the literature it has rapidly
expanded over the last decade also in the field of cardiac
surgery, as pulmonary dysfunction is one of the most fre-
quent and serious post-cardiac surgery complications.9

Cardiopulmonary bypass, which takes over the function of
the heart and lungs during surgery, involves risks from
factors including blood contact with artificial material,
administration of heparin-protamine, hypothermia, and
lung ventilatory arrest, leading to the activation of path-
ways of systemic inflammatory response.10 Lung injury
after cardiopulmonary bypass, also known as “post-bypass
lung,”11 is associated with functional, physiologic, bio-
chemical, and histological changes.10 Moreover, general
anesthesia, sternotomy, breach of the pleura, hypothermia,
and fluid overload are also of paramount importance in
the development of postoperative pulmonary dysfunction.11

Of course, the influence on the cardiovascular system of
positive pressure and volume delivered through the air-
ways, which can be highly favorable on the impaired left
heart and less favorable on the diseased right heart, should
be considered when applying NIV in a cardio-surgical
patient.

NIV has been evaluated in post-cardiac-surgery patients
to prevent or treat postoperative acute respiratory failure.
It has been increasingly used both in and outside the ICU,
and benefits respiratory and cardiovascular function.12 Con-
sidering the limited availability of beds in the cardiac sur-
gery ICU, the necessity—but also the opportunity—to ap-
ply NIV in step-down units and wards emerged. As a
matter of fact, little is known about NIV use in cardiac
surgical wards, due to a paucity of data. Usually a respi-
ratory therapy service manages the treatment in conjunc-
tion with cardiac surgeons and ward nurses. A prudential
approach is required, but the results could be very satis-
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factory for the surgeons, and above all for the patient. By
shortening ICU stay and avoiding reintubation and ICU
readmission, NIV may be very useful. Despite these pos-
itive results, in small retrospective single-center studies, a
failure rate of 10–55% has been reported, which has to be
estimated in more detail.13 Do we need larger randomized
controlled trials, particularly in treating postoperative acute
respiratory failure? Does safer and more effective use of
NIV require the establishment of a successful NIV pro-
gram in this area also? Who should receive NIV? When,
where, and how? This new horizon of NIV application
requires definite answers to such questions. Considering
that optimal NIV management in this new field is un-
known, reliable protocols and programs should be devel-
oped. Clearly indentifying NIV indications and contrain-
dications in post-cardiac-surgery patients by a trained and
experienced NIV team is needed. We hope that new clin-
ical trials and ongoing discussion may clarify the preven-
tive and treatment role of NIV in cardiac surgery.1
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