
Letters to the Editor

Prone to Survive

To the Editor:
Gattinoni and colleagues have re-

ported that prone ventilation does not
improve survival (1, 2). In contrast to
this, we have recently completed a small
pilot study (a randomized, controlled
trial) that showed improved survival
among pediatric patients with prone ven-
tilation (3). The odds ratio for survival in
the prone group was 6.72 (confidence in-
terval, 1.28–39.15). We use this commu-
nication to highlight crucial protocol dif-
ferences between the studies, which may
be responsible for this difference in out-
come. We hope it provides impetus for
further research into this relatively sim-
ple intervention.

The protocol of Gattinoni et al. stipu-
lated that physicians must “not change
the ventilator settings during the period
of pronation, in order to standardize the
changes in gas exchange induced by the
maneuver” (3). Thus both prone and su-
pine patients in their study were sub-
jected to the same mean airway pressure
(MAP) and tidal volumes, even after it was
noted that the PaO2:FIO2 ratio had im-
proved (and they could be managed with
lower MAP). On the other hand, in our
study, the attending pediatrician was per-
mitted to adjust ventilatory settings as
needed. We found that prone patients had
better oxygenation (PaO2:FIO2 ratio)
within an hour of ventilation than did
supine patients, and they were being ven-
tilated at lower pressures (MAP) at the
end of 4 hrs (Table 1).

This use of lower MAP could be crucial
for better survival. Slutsky has noted that
ventilator-induced lung injury, not hy-
poxemia, may be the primary cause of
death in many cases of acute respiratory
distress syndrome (ARDS) (4). A study
sponsored by the National Institute of
Science found mortality in cases of ARDS
could be decreased by 22% by reducing
tidal volumes from 12 to 6 mL/kg (5).
Prone ventilation, by improving oxygen-
ation, allows ventilation at lower pres-
sures. We believe the protocol of the
study by Gattinoni et al. prevented par-
ticipants from getting this benefit of ven-

tilation at lower MAP. This may explain
the enigma of why this multicenter study
did not confirm benefits that were spec-
ulated on theoretical grounds before the
study.

Gattinoni and colleagues note in their
article (2) that post hoc analysis indicates
the need for another trial, designed to
clarify the role of prone position in pa-
tients with severe ARDS. When this is
being done it may be crucial to allow the
attending doctor to adjust ventilator set-
tings (lower the pressures used, as soon
as possible) to achieve the benefits of
prone ventilation on survival. Bigger
studies are needed to confirm our find-
ings. Multicenter trials are extremely ex-
pensive to conduct, but we are vehe-
mently in favor of such a trial, because
the intervention itself is so simple to in-
stitute and the potential for saving lives is
huge.

The authors have no financial inter-
ests to disclose.
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The authors reply:
I read with interest the letter of Sawh-

ney and co-workers, and I congratulate
them for their promising results, which
appear to contrast with those of the pre-
vious study on prone position by my col-
leagues and myself (1, 2).

Before any discussion, however, I be-
lieve that is important to examine our
results in their historical perspective.
When we designed that study in 1997 the
results of the ARDS Network trial (3) and
the experimental works consistently
showing the possible advantages of prone
position in reducing ventilator-induced
lung injury (4–7) were not available.

Indeed, at that time, we had two
choices: either to change the ventilator
setting from supine to prone to maintain
the oxygenation constant (by decreasing

Copyright © 2005 by the Society of Critical Care
Medicine and Lippincott Williams & Wilkins

Table 1. Table showing secondary outcome measures

Parameters Time
Prone Mean

(SEM)
Supine Mean

(SEM) p Value

Oxygenation index Baseline 6.6 (1.3) 9.4 (1.2) .12
1 hr 2.9 (0.5) 7.5 (1.2) .0004
4 hrs 3.3 (0.6) 6.3 (1.2) .015
5 hrs 3.5 (0.7) 8.5 (2.3) .02

PaO2/FIO2 Baseline 255.4 (56.6) 139.6 (37.3) .1
1 hr 453.9 (89.9) 247.6 (94.1) .003
4 hrs 452.9 (106.9) 319.9 (108.3) .3
5 hrs 386.7 (94.1) 203.5 (30.2) .07

Mean airway pressure Baseline 6.6 (0.4) 7.5 (0.4) .13
1 hr 6.8 (0.4) 7.7 (0.4) .11
4 hrs 6.5 (0.4) 8.3 (0.6) .02
5 hrs 6.6 (0.5) 8.6 (0.7) .01

PaCO2 Baseline 32.7 (3.3) 40.5 (3.2) .1
1 hr 29.3 (2.7) 34.6 (2.4) .15
4 hrs 34.8 (2.5) 35.9 (3.3) .7
5 hrs 29.5 (1.9) 43.4 (5.8) .02
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FIO2, positive end-expiratory pressure,
etc.) or to maintain the ventilator setting
to document the effects of prone position
on the physiologic variables (PO2 and PCO2)
in a large population. We chose the latter
approach, although, as very often happens,
a posteriori the former approach would
have been more appropriate.

Second, we chose 6 hrs of prone posi-
tion according to the nurses’ shifts (to
have more manpower available). This is
not a very scientific rationale, but at that
time nobody (we and other experts in the
field) had any idea of the best amount of
time to keep patients in prone position.

Third, we limited the study to 10 days
simply because 1 wk seemed too short
and 2 wks too long. Once again, the sci-
entific rationale was lacking, just because
there was nothing on which to base it.

However, that study definitely proved
that in most patients the oxygenation
sharply increased, that PCO2 changes are
associated with outcome in prone posi-
tion, and that, in the way we performed
the study, mortality was not affected.

At present we are conducting a new
study involving adult patients in which
the ventilator setting is controlled in
both arms (prone and supine), according
to the lung-protective strategy. The

prone position is maintained for at least
20 hrs/day, and most units use a special
device for prone positioning (RotoProne,
KCI Medical Products, San Antonio, TX).
No 10-day limit is set.

Indeed, we agree with the authors about
the limit of our previous study, which rep-
resented, however, a modest step toward
better comprehension of the effects of
prone position and its complications. To
date, more than 100 patients have been
enrolled in the ongoing study, and the first
interim analysis will be performed on 140
patients. We will see. As always, we must
be prepared for both positive and negative
results, but at least another step forward
in our knowledge will be accomplished.

The author is a member of the Inter-
national Advisory Board of KCI Medical
Products, San Antonio, TX.
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