
Asynchrony Between Fact and
Dogma

To the Editor:
Subirà et al1 recently provided an excel-

lent review in this Journal of synchrony prob-
lems during mechanical ventilation. One
statement in that paper caught my attention:
“When the entire period of mechanical ven-
tilation is taken into account, asynchronies
are slightly more frequent in pressure sup-
port ventilation (PSV) than in volume con-
trol continuous mandatory ventilation (VC-
CMV).”2 As an author and educator, I can
well imagine that statement being repeated
in other papers and in textbooks, becoming
dogma in the classroom and ultimately car-
ried out as practice (or at least confusion) at
the bedside. My intention in this letter is not
to criticize the authors on a very well-writ-
ten paper but rather to examine this one par-
ticular statement and, hopefully, prevent mis-
interpretation by readers unfamiliar with the
literature.

On the face of it, the statement should
raise suspicion simply because PSV should
result in better synchrony than volume con-
trol continuous mandatory ventilation. This
is because PSV is classified as PC-CSV
(pressure control continuous spontaneous
ventilation) with set-point targeting,3

whereas VC-CMV is classified as volume
control continuous mandatory ventilation,
also with set-point targeting (as opposed to
dual targeting, which provides better syn-
chrony4). The distinction in classification
highlights the fact that PSV delivers only
spontaneous breaths for which the patient
retains substantial control over timing due
to the nature of spontaneous breaths (ie, in-
spiration is patient triggered and patient cy-
cled3). We expect that synchrony problems
due to a mismatch of neural and ventilator
inspiratory times, therefore, would be less
prevalent than for a mode that delivers only
mandatory breaths: Inspiration for manda-
tory breaths is machine triggered and/or ma-
chine cycled3 according to arbitrary opera-
tor-set values, independent of the patient’s
neural timing.

The study referenced by Blanch et al2 to
support the statement quoted above indeed
says “We . . . found that (asynchrony index)
and (ineffective inspiratory efforts during
expiration) were slightly more frequent in
PSV compared to [volume control ventila-
tion] or [pressure control ventilation] and
this is in contrast with other short-term stud-
ies where PSV achieved better results com-

pared to [volume control ventilation].” How-
ever, they clarified by saying that “Since we
studied the entire period of [mechanical ven-
tilation] and the same patient could have
been ventilated using different modes, it is
difficult to establish conclusions on which
mode performed better . . .”.2 More to the
point, they speculated that “It may have been
that rise time, termination criteria, and pres-
sure support level were set more frequently
inappropriately in PSV than in settings used
during [volume control ventilation] or
PSV.”2 Although they “found a higher rate
of double-triggering in PSV than in [volume
control ventilation] or [pressure control ven-
tilation],” they explained that “In our study,
generation of double-triggering could be at-
tributed to the inappropriate setting of cy-
cling-off criteria in PSV.”2 One could argue
that synchrony problems with PSV are valid
data to report if for no other reason than they
may indicate a lack of attention to optimum
settings. But, that could be said of any mode,
and it obscures the larger picture.

The rational selection of the best mode
of ventilation for a particular patient at a
particular point in time5 involves 3 steps:
(1) identifying the most important of the 3
goals of mechanical ventilation, that is,
safety, comfort, or liberation; (2) determin-
ing the mode that is both available and has
the most appropriate technical design capa-
bilities to serve the goal; and (3) once se-
lected, adjusting the settings of the mode to
serve as many of the goals as possible, for
example, safe gas exchange with the fewest
clusters6 of ineffective inspiratory efforts
during weaning. With this added perspec-
tive, emphasizing the synchrony problems
with PSV without adequate context could
obscure the fact that the mode has a funda-
mental design capability (all spontaneous
breaths) that better serves the goal of com-
fort (synchrony) than modes composed of
all mandatory breaths, such as VC-CMV
and PC-CMV (pressure control continuous
mandatory ventilation). And this under-
standing helps one to appreciate other modes
with the same capability and that have other
desirable capabilities, such as neurally ad-
justed ventilatory assist7 and proportional
assist ventilation.8

Time to nip this dogma in the bud.
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Asynchrony Between Fact and
Dogma—Response

To the Editor:
We thank Mr Chatburn for his positive

comments on our review.1 Chatburn high-
lights our previous finding2,3 that asynchro-
nies, in particular, ineffective efforts during
expiration, were slightly more frequent in
pressure support ventilation (PSV) com-
pared with volume control continuous
mandatory ventilation throughout mechani-
cal ventilation. Chatburn rightly points out
that, in theory, PSV should result in better
synchrony than volume control continu-
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ous mandatory ventilation because PSV
delivers only spontaneous breaths, so pa-
tients should retain substantial control of
the breath. We fully agree with Chatburn’s
3 recommendations for selecting the best
mode and for adjusting settings to patients’
needs. Recently, Tobin4 pointed out that
“in critical care practice, no area demands
greater understanding of physiological
principles than ventilator management,”
and this is particularly true for PSV.

The apparent simplicity of PSV makes
it an attractive mode. It is often the mode
of choice when the patient’s level of con-
sciousness improves and starts to trigger
the ventilator.5 In this period, it is crucial
to ensure optimal trigger sensitivity, ap-
propriate post-trigger inflation (paying
special attention to pressure rise time and
the duration of the patient’s inspiratory
effort), and cycling (ie, the transition from
inspiration to expiration).4,6,7 If the switch
over from inspiration to expiration is not
in phase with the patient’s neural expira-
tion, then expiratory muscles can be acti-
vated while the ventilator is still inflating
the lungs. Moreover, over-assistance dur-
ing PSV is common and often results in
hyperinflation, which can cause respira-
tory muscular dysfunction or even atro-
phy, which favors the occurrence of inef-
fective efforts during expiration, which
causes difficulties during sleep and wean-
ing, and results in a prolonging of me-
chanical ventilation.4,6,7 Importantly, clus-
ters of ineffective efforts during expiration
can increase intensive care and hospital
mortality.8

PSV is not a simple mode; as with any
other mode, it requires continuous bedside
adjustments to ensure that underrecognized
forms of patient-ventilator asynchrony do
not go undetected and inadequately treated.
All patients on mechanical ventilation are
susceptible to asynchronies, in all modes,
from intubation to extubation.2 The effects

of poor patient-ventilator interaction on the
outcome could be significant9 and warrant
urgent investigations.
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Intensive Care Unit

Fundació Althaia
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Fundació Althaia
Universitat Internacional de Catalunya

Manresa, Spain
Centro de Investigación Biomédica en

Red en Enfermedades Respiratorias
Instituto de Salud Carlos III

Madrid, Spain

Lluis Blanch MD PhD
Critical Care Center

Parc Taulí Hospital Universitari
Institut d’Investigació i Innovació Parc
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