
Expanding the Use of Inhaled Vasodilators in Managing Right
Ventricular Dysfunction in the Emergency and Critical Care Setting:

Should We Broaden Our Vision?

Inhaled vasodilators such as nitric oxide, aerosolized
epoprostenol, and aerosolized iloprost have been used for
decades as selective pulmonary vasodilators to treat both
severe hypoxemia and right ventricular dysfunction in di-
verse conditions associated with pulmonary arterial hyper-
tension, including primary pulmonary hypertension,1 hy-
pertension associated with pulmonary fibrosis,2 severe
COPD,3 persistent pulmonary hypertension of the new-
born,4 and ARDS.5,6 Direct pulmonary delivery of vaso-
dilators was a significant advancement in treating pulmo-
nary hypertension because it avoided systemic spillover
and systemic arterial hypotension that occurs with intra-
venous administration.2,7

However, because of the short half-life of nitric oxide
and epoprostenol, as well as safety concerns, both drugs
have typically required endotracheal intubation to achieve
safe, continuous administration. This has been a substan-
tial barrier in utilizing these therapies. In contrast, aero-
solized iloprost is a long-acting prostacyclin analog with a
half-life of 20–30 min (ie, 6.5–10 times longer than the
half-life of epoprostenol), which means that its clinical
effectiveness can be sustained for up to 2 h after a single
dose.8 This feature has made intermittent treatment with
inhaled vasodilators more practical, and it increases the
potential for its broader clinical application in managing
pulmonary hypertension in specific emergency and critical
care situations that have not yet been studied adequately.

In this issue of the Journal, the practical impact of in-
haled iloprost is highlighted by Enomoto and colleagues,9

who studied the efficacy of treating intraoperative pulmo-
nary hypertension with inhaled iloprost versus inhaled
epoprostenol in subjects undergoing orthotopic heart trans-
plantation. Both agents effected similar improvements in
cardiac index and reductions in mean pulmonary arterial
pressures from preoperative baseline measurements. They

found no difference between the agents with regard to
intraoperative or postoperative mean pulmonary arterial
pressure and cardiac index. The only exception was a rel-
atively modest but significantly higher mean arterial pres-
sure in those treated with inhaled iloprost. The most im-
portant finding was a significant reduction in the duration
of mechanical ventilation.

SEE THE ORIGINAL STUDY ON PAGE 743

The authors suggested that decreased mechanical ven-
tilation duration in the iloprost group was attributable to
the medication’s prolonged action and, therefore, its inter-
mittent dosing requirements. This in turn allowed iloprost
to be administered without an endotracheal tube. The im-
plication is that patients who are otherwise ready to re-
sume spontaneous breathing would not require an endo-
tracheal tube to receive this therapy. This is a distinct and
important advantage for using iloprost that might have
other applications in emergency and critical care settings.

Although the reduction in mechanical ventilation dura-
tion did not translate into a reduction in either ICU or
hospital length of stay in this small study, it does not
necessarily preclude its potential impact on these measures
in a larger study and perhaps under different circumstances.
For example, inhaled iloprost has been used effectively to
treat pulmonary arterial hypertension in subjects with se-
vere COPD,3 pulmonary fibrosis,2 and severe chronic car-
diac failure.10,11 It is not implausible, therefore, to consider
iloprost as an adjunctive therapy for exacerbations in these
patients, with other noninvasive therapies such as high-
flow nasal oxygen and noninvasive ventilation, either in
the emergency department or the ICU.12,13 Hypothetically,
such bundled therapies hold the possibility of reducing
hospital admissions or the need for invasive mechanical
ventilation and are worthy of prospective study.

In particular, right ventricular dysfunction from elevated
pulmonary vascular resistance is a common finding in pa-
tients with ARDS,14 related in part to both hypoxemia and
disseminated pulmonary intravascular coagulation.15 Be-
cause a subset of patients with ARDS now can be man-
aged successfully with either high-flow nasal oxygen16 or
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noninvasive ventilation,17 there may exist among these
patients a role for inhaled iloprost as a temporizing mea-
sure. The ability of iloprost to reduce right heart strain and
improve oxygenation might further reduce the need for
invasive mechanical ventilation in this subset of patients
with moderate ARDS.

The study by Enomoto and colleagues9 is a welcome
addition to the body of literature on the role of inhaled
selective pulmonary vasodilators in managing severe car-
diopulmonary diseases. Hopefully even the modest con-
tributions of low-level evidence will stimulate interest and
expand our vision regarding the possibilities of incorpo-
rating inhaled iloprost in managing pulmonary hyperten-
sion. Ultimately, this interest must motivate the pursuit of
sufficiently powered, prospective randomized trials that
will shed light on the actual benefits as well delineate the
limitations of noninvasive delivery of inhaled vasodilator
therapy.

Richard H Kallet
Associate Editor
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