
New Ventilator Modes: The Shape of Things to Come?

The complexities of mechanical ventilators have been
chronicled in these pages over the last few decades as
investigators and manufacturers have searched for im-
proved outcomes and competitive advantage. On several
occasions I have had the privilege of writing about the
current state of the art and the promise of closed-loop
mechanical ventilation.1–3 While new modes of mechani-
cal ventilation have failed to impact outcomes, the inno-
vation and invention continue.

The promises of closed-loop ventilation include im-
proved safety, improved patient comfort, and rapid re-
sponse to change in patient condition. Survival outcomes
are elusive and expensive. Under the current regulatory
framework, the funds necessary to undertake a study ca-
pable of determining the effects of a new mode on out-
come are not available. Manufacturers need only to dem-
onstrate engineering success in a lung model in order to
obtain marketing approval through the Food and Drug
Administration’s 510(k) process; patient studies are not
required.

This leaves the clinician in a bit of a quandary. That
is, unlike drugs, which have to prove superiority or
noninferiority prior to marketing, new ventilation modes
are available to the masses prior to any breadth of knowl-
edge regarding application and safety. In essence, each
new use is like a clinical research project with an n of
1 and no protocol or informed consent. To complicate
matters, much of the education regarding new modes
originates with the manufacturer. I have great admira-
tion and respect for many of our colleagues in industry,
but we rely too much on their educational initiatives,
which drive new technology based on improved sales,
not improved outcomes.

SEE THE ORIGINAL STUDY ON PAGE 1050

In this issue of RESPIRATORY CARE, Desmettre et al
introduce a new closed-loop technique dubbed auto-
regulated inspiratory support (ARIS).4 In a twist to tra-
ditional dual-control modes of ventilation, in which the
level of pressure support varies with changes in patient
effort and pulmonary impedance, ARIS also alters the
shape of the airway pressure waveform. This is also
different than the use of rise time or slope controls,

which alter the speed at which the peak pressure is
achieved. The ARIS system controls flow (rise time)
automatically, to decrease work of breathing, and then
alters the pressure waveform by adjusting flow after the
desired peak pressure is reached. In Desmettre’s Figure
1 this is demonstrated nicely in the last breath (Fig 1d),
which shows a lower peak pressure, longer inspiratory
time, increased mean airway pressure, and decrease in
peak airway pressure from the beginning to the end of
inspiration. Their study demonstrates that the ARIS sys-
tem effectively alters ventilator output to meet an in-
creased demand or an increased impedance.

The ARIS system is capable of 2 adjustments, compared
to 1 adjustment with dual-control modes such as pressure-
regulated volume control. The sophistication of micropro-
cessors allows the breath to be shaped and tailored accord-
ing to any number of goals. Rise time changes the slope of
a pressure-support breath, whereas setting the flow-termi-
nation criteria changes the duration of a pressure-support
breath. Both these maneuvers can result in improved pa-
tient comfort. ARIS, then, is a pressure-support method
that can combine these adjustments in a single automated
system.

The work of Desmettre et al in this group of animal
experiments is well designed and executed. Their work
contributes to our understanding of closed-loop control
while exposing its critical weakness. The ARIS mode al-
lows for reduced work of breathing and higher tidal vol-
umes, along with lower PaCO2

, but those may not always be
our goals. If nothing else, the ARDS [Acute Respiratory
Distress syndrome] Network studies have shown us that
normalizing blood gases, while laudable and quantifiable,
does not equate to improved outcome.5

As we evaluate new research and new technology, we
must ask, how will this technique aid me in implementing
a lung-protective approach? The respiratory system is an
amazing, complex machine that makes a microprocessor-
controlled ventilator appear like a Model T. Closed-loop
control must use a multitude of inputs and outputs as well
as allow us to tailor goals of mechanical ventilation aside
from normalizing physiologic variables.

Closed-loop ventilation is in fact the shape of things to
come. As our staff shortages continue and patients’ sever-
ity of illness rises, we will rely on technology to bridge the
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gap. As clinicians we must be permitted to shape the goals
of closed-loop control to include lung protection.
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