
Why All the Shots at Airway
Pressure Release Ventilation
When Conventional Ventilation
Doesn’t Have Consensus?

To the Editor:
I would like to thank the authors for bring-

ing to light the need for further education on
airway pressure release ventilation (APRV)
and how to manage this mode of ventila-
tion.1 However, for Miller, Gentile, Davies,
and MacIntyre to state that “there is only
limited consensus among practitioners for
initial APRV settings” and to infer that this
is a problem for APRV may be misleading.
Generally speaking, in terms of PEEP and
ideal volume strategies, there is no overar-
ching common consensus among practitio-
ners on how to accurately set up conven-
tional ventilation either. Had a similar survey
been performed asking practitioners where
theyshouldset the tidalvolume(VT)orPEEP
on a conventional ventilator, I believe a sim-
ilar limited consensus result would have been
reached. The same result would occur when
asking what mode of conventional ventila-
tion should be used (eg, volume control, pres-
sure control, or pressure-regulated volume
control). In fact, it has been reported in a
secondary analysis of a multi-center cohort2

that there was substantial variability in ven-
tilator settings not entirely explained by sub-
jects’ risk for ARDS.

Additionally, this fact is demonstrated by
the topics of the June 2016 issue of RESPI-
RATORY CARE. Within that publication, when
asked about randomized, controlled trials,
an author stated, “The results really only ap-
ply to the specific population studied (often
a small fraction of the disease of interest)
and only to the specific intervention strat-
egy. This last point is particularly important
in complex interventions like mechanical
ventilation where potential settings and man-
agement strategies can be quite variable.”3

Miller et al1 state that “APRV is not an
on–off switch … as a consequence, inter-
preting trials and making recommendations
about APRV problematic.” However, one
of the authors in 2016 stated the following
about high-frequency oscillatory ventilation
(HFOV), “[HFOV] is certainly not an on–
off switch and involves not only numerous
specific ventilator adjustments but also ad-
justments in other aspects of management
(eg, fluids, pressors) that clearly can impact
results. To draw the conclusion that HFOV
managed differently in different patients is

necessarily harmful seems excessive.”3 The
question now becomes, why do the authors
differ in their interpretation of APRV and
HFOV not serving as an on–off switch? The
evidence reported to date on APRV shows
that it is no worse than conventional venti-
lation in the limited studies that compared
the 2 methods, in contrast with a large clin-
ical trial that demonstrated poor outcomes
with HFOV.3,4

When you look at the authors’1 reported
survey responses on the Phigh setting, a pa-
tient with conventional settings and mea-
surements of PEEP 15 cm H2O, Ppl

28 cm H2O, and peak inspiratory pressure
30 cm H2O, the patient would have a mean
of approximately 20 cm H2O. This would
mean that 79% of the survey respondents
would set their Phigh at 25–28 cm H2O. Are
we really saying that this difference of
3 cm H2O for an initial Phigh setting is that
bad and represents a poor understanding of
APRV? We accept a range for an initial VT

in conventional ventilation, so why do we
not accept a range for Phigh? The fact that
respondents didn’t fit exactly as 2 protocols
spelled out does not mean that there is a
problem or a lack of understanding.

With regard to the limited consensus find-
ings on Tlow, given how the survey question
was asked, an initial setting of 0.2–0.8 s could
be a correct statement depending on the read-
er’s interpretation of the question. If a respon-
dent read the question as asking where you
would initially set the Tlow, you have to ini-
tially set it somewhere before you find out if it
is at 50–75% of peak expiratory flow (PEF).
Even one of the referenced APRV protocols5

states “we usually start with a Tlow of 0.6–
0.8 s.” So, 0.2–0.8 s is a good place for an
initial setting until it is on the patient, and then
you adjust it. Therefore, 76% of the respon-
dents accurately answered the question. Would
we get the same type of consensus if you were
to ask where to set the initial PEEP in conven-
tional ventilation? The authors cited Amato
et al6 as demonstrating that VTs are increas-
ingly appreciated as an independent risk factor
for ventilator-induced lung injury. However,
Amato et al6 reported that individual changes
in VT were not independently associated with
survival and were only associated with im-
proved survival if the VT changes led to de-
creases in �P. Amato et al6 only mention VT

separately as an independent risk factor in their
introduction and then reference other papers’
positions, not their own findings. Additionally,
APRV has been found to be able to deliver
similar VTs as conventional ventilation with

low �Ps.7 Via a mathematical lung model,
when using APRV on a simulated patient with
ARDS, the VT achieved was 6.6 mL/kg with
a total PEEP of 11 cm H2O.6 The lung model
andvent settings resulted ina�Pof14cmH2O
and achieved the same PEEP as what would
be recommend in the ARDSnet PEEP table
(10–14 cm H2O) for the entered FIO2

.7 Fur-
thermore, the Tlow in the study was only set for
approximately 50% of PEF. Had the Tlow been
shortened to 75%, as proposed by others,8,9

the intrinsic PEEP would have been higher,
VT would have been lower (thus closer to the
ARDSnet recommended 6 mL/kg), and the
�P would have been even lower, resulting
in a potential decrease in mortality based on
Amato et al6 These results demonstrate via a
mathematical model that APRV could be
seen as in keeping with Amato et al6 and
even as current evidence for conventional
ventilation.

Regarding PEEP and APRV, PEEP is an-
other area of limited consensus. However,
the different levels, high versus low, have
not been shown to demonstrate changes in
the outcomes of patients with ARDS.10

Therefore, APRV is being compared to
something that also has no consensus. A re-
cent study has demonstrated that using a Tlow

of 75% of PEF has been found to produce
less micro-strain and macro-strain on alveoli
versus PEEP values of 5 cm H2O or
16 cm H2O.8 Furthermore, setting PEEP to
higher levels has been reported to create sig-
nificantly different alveolar size distribution
within the lung versus setting a Tlow to 75%
of PEF.9 So while a set PEEP may or may
notgenerateaconsistentend-expiratorypres-
sure in the alveoli, it has been shown to
create more strain and greater variance in
alveolar size. Which is worse for the lung?
Given the lack of data demonstrating a sur-
vival benefit for higher versus lower PEEP
in conventional ventilation, maybe it’s time
we start to look at another way to stabilize
the lung. A set PEEP value doesn’t seem to
be the answer, and if it is, the evidence has
not shown us how to set it correctly.

The article by Miller et al1 is based on 60
responses and was limited to 1 per institu-
tion from individuals in the AARC Adult
Acute Care Section, which has approxi-
mately 1,900 members. This represents 3%
of that membership and an even lower per-
centage of practicing therapists. In addition,
given the fact that the authors limited the
number of responses to 1 per institution, it
really only assesses the first person to see
and respond to the survey versus a true as-
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sessment of how clinicians set up and man-
age APRV. With a 3% representation of a
small subpopulation of therapists, can we
truly assess how bedside clinicians are using
APRV from this survey?

Why should APRV be held to a different
standard than conventional ventilation or
HFOV? We can’t reach consensus on any
ventilator settings, so why should/would
APRV be any different? I also suggest that
the agreement on APRV settings among cli-
nicians might actually be higher than what
would be found in conventional ventilation
or HFOV, given the high degree of scrutiny
it has endured over the years.

Aaron Light DHSc RRT-ACCS
Allied Health

Ozarks Technical Community College
Springfield, Missouri
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Airway Pressure Release
Ventilation Letter—Reply

We thank Dr Light for his insights
on airway pressure release ventilation
(APRV)1 and will address his com-
ments one by one below. However,
we first re-emphasize that the purpose
of our study2 was not to address the
clinical value of APRV—that can only
be accomplished with randomized
clinical trials. In contrast, our goal was
to illustrate the current practice of ex-
perienced clinicians using APRV and
to point out that APRV is not a simple
“on–off” switch; rather, it utilizes 4
non-conventional settings that can be
adjusted over wide ranges. We believe
we have shown that there is consider-
able practice variability among expe-
rienced APRV users when using the
mode, and that there is the potential
for untoward consequences.

Our thoughts on the specific points
raised by Dr Light:

With regard to conventional venti-
lation settings, while we agree that set-
tings for conventional mechanical ven-
tilation (loosely defined as mimicking
the normal breathing pattern) often
lack consensus, there is a consider-
able evidence base driving consensus
on ventilator management of the
acutely injured lung. Starting with the
ARDS Network’s small tidal volume
(VT) trial3 and followed by several sub-
sequent trials,4 a strong consensus has
emerged to limit VTs and the end-in-
spiratory airway plateau pressures to
physiologic ranges. Recent large sur-

veys indicate that most ICUs have ad-
opted this approach.5

With regard to similarities between
APRV and high-frequency oscillatory
ventilation (HFOV), we agree that sim-
ilarities exist between APRV and
HFOV and thank Dr Light for high-
lighting this point. Both strategies are
based on CPAP principles, and both
manipulate CPAP in non-conventional
ways: APRV with periodic brief re-
leases, HFOV with superimposed
small-amplitude oscillations. More-
over, with both modes there are non-
conventional settings that can be ma-
nipulated in multiple ways that,
depending on patient characteristics,
can clearly affect outcomes. Under-
scoring this point is the recent meta-
analysis of adult randomized clinical
trials demonstrating that, while HFOV
may be an effective rescue strategy in
very severe lung injury, it can cause
considerable harm when delivered in-
appropriately to subjects doing well
on conventional ventilation.6

With regard to the Phigh setting, given
that existing APRV guidelines7,8 recom-
mend limiting Phigh to �30–35 cm H2O
(in agreement with many conventional
ventilation guidelines), we were con-
cerned that 36% of our respondents
accepted values above that level. This
result also heightened our concern that
many respondents may not fully ap-
preciate that spontaneous efforts oc-
curring during Phigh will add to the
maximal transpulmonary pressure,
further increasing the risk of lung in-
jury.

With regard to the Tlow setting, while
it is always possible that respondents
may have misunderstood our question
regarding the initial Tlow setting, we be-
lieve that most would interpret our ques-
tion to be addressing the setting at which
the patient is started and then is fol-
lowed for a period of time before reas-
sessing. We stand by our interpretation
that there is limited consensus on
whether to use an absolute time setting
or to use a variety of expiratory flow
analyses to set Tlow.

CORRESPONDENCE
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