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Abstract

Objectives: To determine the association between mean airway pressure and 90-day mortality in
patients with acute respiratory failure requiring mechanical ventilation and to compare the
predictive ability of mean airway pressure compared with inspiratory plateau pressure and driving
pressure.

Design: Prospective observational cohort.
Setting: Five ICUs in Lima, Peru.

Subjects: Adults requiring invasive mechanical ventilation via endotracheal tube for acute
respiratory failure.

Interventions: None.

Measurements and Main Results: Of potentially eligible participants (7= 1,500), 65 (4%)
were missing baseline mean airway pressure, while 352 (23.5%) were missing baseline plateau
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pressure and driving pressure. Ultimately, 1,429 participants were included in the analysis with an
average age of 59 + 19 years, 45% female, and a mean Paoy/Fio, ratio of 248 + 147 mm Hg at
baseline. Overall, 90-day mortality was 50.4%. Median baseline mean airway pressure was 13 cm
H,O (interquartile range, 10-16 cm H,0) in participants who died compared to a median mean
airway pressure of 12 cm H»,O (interquartile range, 10-14 cm H,O) in participants who survived
greater than 90 days (p < 0.001). Mean airway pressure was independently associated with 90-day
mortality (odds ratio, 1.38 for difference comparing the 75th to the 25th percentile for mean
airway pressure; 95% CI, 1.10-1.74) after adjusting for age, sex, baseline Acute Physiology and
Chronic Health Evaluation 111, baseline Paoy/Fio, (modeled with restricted cubic spline), baseline
positive end-expiratory pressure, baseline tidal volume, and hospital site. In predicting 90-day
mortality, baseline mean airway pressure demonstrated similar discriminative ability (adjusted area
under the curve = 0.69) and calibration characteristics as baseline plateau pressure and driving
pressure.

Conclusions: In a multicenter prospective cohort, baseline mean airway pressure was
independently associated with 90-day mortality in mechanically ventilated participants and
predicts mortality similarly to plateau pressure and driving pressure. Because mean airway
pressure is readily available on all mechanically ventilated patients and all ventilator modes, it is a
potentially more useful predictor of mortality in acute respiratory failure.

Keywords

acute respiratory distress syndrome; mean airway pressure; mechanical ventilation; respiratory
failure

Approximately 40% of all patients admitted to ICUs require mechanical ventilation for acute

respiratory failure (ARF) during their hospitalization (1, 2). As the population ages, the
frequency of respiratory failure is projected to rise by 80% by 2026 (3). Ventilation
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guidelines for ARF are frequently extrapolated from evidence-based recommendations for
acute respiratory distress syndrome (ARDS) that center on reducing tidal volumes (Vts) and
inspiratory airway pressures (4). Plateau pressure (Pplat), the airway pressure during a brief
inspiratory pause, is one of the primary measurements that guide ventilator management.
Recent evidence also suggests that driving pressure (Pdriv), measured as the Pplat minus
positive end-expiratory pressure (PEEP), may be a more useful target (5). However, recent
large observational studies suggest that clinicians fail to measure Pplat, and subsequently
Pdriv, in over 50% of ARDS patients on controlled modes of ventilation and 60% of ARF
patients receiving mechanical ventilation (1, 2).

Mean airway pressure (Pmean) is determined by the peak inspiratory pressure (PIP), PEEP,
and the inspiratory to expiratory time ratio (e-Fig. 1, Supplemental Digital Content 1, http://
links.lww.com/CCM/F323; legend, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324). It is a commonly available pressure measurement that has
received relatively little attention in the literature. In contrast to Pplat and Pdriv, Pmean is
measured and reported by most mechanical ventilators automatically with every breath and
is thus more easily obtained (6). Under normal conditions, Pmean closely correlates with
mean alveolar pressure (7) and thus may represent the stresses applied to the lung
parenchyma with ventilation. Furthermore, unlike Pplat and Pdriv, Pmean is affected by
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minute ventilation and therefore may reflect dead space, acidosis, and other aspects of
critical illness severity. We hypothesize that elevations in Pmean are associated with higher
mortality and that Pmean will perform similarly to Pplat and Pdriv to predict mortality in
ARF. To evaluate this hypothesis, we analyzed a prospective observational cohort of
critically ill participants with ARF requiring mechanical ventilation admitted to ICUs in
Lima, Peru.

MATERIALS AND METHODS

Study Design, Patient Selection, Data Collection

The INTENSIVOS (meaning critical in Spanish) study was a prospective longitudinal cohort
of mechanically ventilated patients in Lima, Peru (8). We received ethics approval and
permission to conduct this study in each of the participating institutions: Hospital Nacional
Edgardo Rebagliati Martins (Reba), Hospital Nacional Guillermo Almenara Irigoyen
(Almenara), Hospital Nacional Arzobispo Loayza (Loayza), and Hospital de Emergencias
Casimiro Ulloa (Casimiro Ulloa). Ethics approvals were obtained from the institutional
review boards of A.B. PRISMA and ESSALUD Hospital Nacional Edgardo Rebagliati
Martins in Lima, Peru, and the Johns Hopkins School of Medicine, in Baltimore, MD. We
obtained a waiver of written informed consent to conduct this observational study. Eligible
participants were enrolled in the cohort between December 2010 and October 2013 in five
ICUs of four public hospitals. Eligibility criteria included adults over age 18 years with at
least 24 hours of invasive mechanical ventilation via endotracheal tube in one of the
participating ICUs. All participants were enrolled within 48 hours of mechanical ventilation
initiation. Mechanical ventilation data was recorded as data from the first 24 hours of
mechanical ventilation initiation (day 0) and then once daily thereafter. Recorded data was
collected using values obtained as close as possible to 8:00 AM. Demographics, chronic
disease states, and acute physiologic data were obtained at enrollment for all participants.
Participants were followed daily to monitor clinical and ventilator management, acute
physiology, and vital status during their ICU stay for up to 28 days in the ICU, until ICU
discharge, or death. Participants were contacted at 90 days after enrollment to assess vital
status.

Variables and Primary Outcome

We analyzed baseline data from the first 24 hours of mechanical ventilation initiation. The
primary exposure variable was baseline Pmean measured at day O (i.e., day of mechanical
ventilation initiation). Participants were excluded from the analysis if they were on a
ventilation mode that may not allow for accurate measurements of Pplat, such as pressure
support ventilation, bi-level ventilation, or high-frequency oscillatory ventilation. ARDS at
baseline was identified as present if the participant met all of the Berlin criteria (9).

The primary outcome of interest was 90-day mortality. If participants were discharged to a
care facility or to home prior to 90 days, they were contacted by phone by the data
coordinating center at 90 days to assess vital status. Pplat and Pdriv at baseline were used as
comparisons to baseline Pmean. Pdriv was calculated as Pplat minus PEEP.
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Biostatistical Methods

The primary objective was to evaluate the relationship between baseline Pmean and 90-day
mortality. To test for an independent association between Pmean and mortality, we
performed simple and multivariable logistic regressions. We then repeated the analysis
separately using Pplat and Pdriv in place of Pmean. Multivariable logistic regressions were
used to control for age, sex, Pao,/Fio,, Acute Physiology and Chronic Health Evaluation
(APACHE) 1II, PEEP, Vt per kilogram of predicted body weight (PBW) (10), and ICU site
as a categorical variable. For the multivariable analysis, we identified variables a priori that
were associated with mortality, could influence ventilator management, and were not
collinear with Pmean. These variables were identified a priori based on scientific and
biologic importance. We used baseline values at time of enrollment for all time-varying
covariates (i.e., Paoy/Fioy, APACHE Ill, PEEP, Vt). Collinearity for all variables was tested
using the variance inflation factor and subsequent sensitivity analyses (Online Supplement,
Supplemental Digital Content 2, http://links.lww.com/CCM/F324). We did not include Vt in
regression models containing Pdriv given concerns for collinearity.

In exploratory analyses, we evaluated the shape of the associations of Pmean, Pao,/Fio,, and
their interaction with mortality (Online Supplement, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324). Since Paoy/Fio, (a proxy for oxygenation) is a well-established
predictor of clinical outcomes (11), we explored extensively for potential interactions
between Pmean and Pao,/Fio, on mortality and for nonlinear associations in Pmean and
Pao,/Fio, with knots at the 5th, 50th, and 95th percentiles, and mortality (Online
Supplement, Supplemental Digital Content 2, http://links.lww.com/CCM/F324). Our final
multivariable logistic regression model for mortality included the following variables:
Pmean, a restricted cubic spline for Pao,/Fio,, age, sex, APACHE IlI, PEEP, V't per kg PBW,
and ICU site as a categorical variable. Since Pmean was treated as a continuous variable in
the final model, we scaled the odds ratio (OR) of mortality to interquartile range (IQR)
increments (i.e., odds of mortality comparing the 75th percentile to the 25th percentile for
Pmean).

Receiver operating characteristic curves were used to compare the prognostic value of
Pmean, Pplat, and Pdriv for predicting 90-day mortality in our cohort. We evaluated
discrimination of Pmean as a predictor using C-statistics as a proxy for the area under the
curve (AUC). We evaluated the calibration of Pmean as a predictor of mortality using the
Hosmer-Lemeshow goodness of fit test. We validated results internally by using leave-one-
out cross validation.

We performed several prespecified sensitivity analyses to evaluate the robustness of our
findings (Online Supplement, Supplemental Digital Content 2, http://links.lww.com/CCM/
F324). Specifically, we evaluated the effect of missingness on the data using multiple
imputation techniques. We also tested the effect of spontaneous breathing efforts by
identifying participants with a total respiratory rate greater than the set respiratory rate. In
these participants, Pmean may be different from values that would be obtained without
spontaneous respiratory efforts. Therefore, we used an interaction term to evaluate whether
spontaneous breathing modified the association between airway pressure and mortality.
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For other analyses, continuous variables are presented as mean + sd if normally distributed
and median (IQR) if non-normally distributed. Categorical variables are presented as counts
and percentages. Comparisons between variables were conducted using the Student #test for
continuous variables and the Pearson chi-square or Fisher exact test for categorical variables.
Statistical analysis was performed by using STATA Version 14.0 (StataCorp., College
Station, TX) and R (www.r-project.org). We analyzed and reported this study according to
the Strengthening the Reporting of Observational Studies in Epidemiology guidelines.

Participant Characteristics

From the cohort of 1,657 participants with ARF on mechanical ventilation, 1,429 were
ultimately eligible for inclusion into our study (e-Fig. 2, Supplemental Digital Content 3,
http://links.lww.com/CCM/F325; legend, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324). Individuals were excluded if they were on a mode of ventilation
that prevented accurate measurement of Pplat (7= 157, 9.5%), for example, pressure
support, bi-level or airway pressure release ventilation, and high-frequency oscillatory
ventilation. Of the remaining participants, we also excluded participants missing the primary
exposure Pmean (1= 65, 4.3%) or the primary outcome of 90-day mortality (7= 6, 0.4%).
Of those participants on a controlled mode of ventilation that allows for accurate
measurement of Pplat (7= 1500), 352 participants did not have baseline Pplat recorded
(23.5% of the potential cohort) while only 65 participants did not have baseline Pmean
documented (4.3% of the potential cohort). From the final cohort of 1,429 participants, 322
participants (22.5% of final cohort) did not have a baseline Pplat recorded.

Overall, participants had an average age of 59.5 + 19.0 years, 45% were female, and the
mean Pao,/Fio, ratio was 248 + 147 mm Hg at baseline. Median Vt at baseline was 8.3
mL/kg PBW (7.2-9.6 mL/kg PBW). Of the 1,429 participants included in our analysis, 258
participants (18.1%) had ARDS. Overall 90-day mortality was 50.4%. Pressure control was
the mode most commonly used (62%), while 34% participants were maintained on a volume
control mode, 2.3% participants on synchronized intermittent mandatory ventilation, and
0.2% participants on pressure-regulated volume control mode at baseline. Survivors were
typically younger, with lower severity of illness scores, higher Pao,/Fio, ratios, and were
less likely to have ARDS. Baseline Pmean, Pplat, and Pdriv were higher in nonsurvivors
compared with survivors (Table 1).

For all participants included in our analysis, baseline median (IQR) Pmean was 12 cm H,0
(10-16 cm H20), Pdriv was 15 cm H,0 (13-19 cm H,0), and Pplat was 23 cm H,0 (20-28
cm H,0) (Fig. 1). Pmean demonstrated a strong positive correlation with Pplat (r=0.74; p<
0.0001), but only a weak positive correlation with Pdriv (r= 0.32; p< 0.0001) (Fig. 2).
Participants with ARDS compared with non-ARDS had higher median baseline inspiratory
pressures (i.e., Pmean, Pplat, and Pdriv) and PEEP, despite similar Vts (e-Table 1,
Supplemental Digital Content 4, http://links.lww.com/CCM/F326).
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Association Between Pmean and Mortality

Median baseline Pmean was 13 cm H,0 (10-16 cm H,0) in participants who died
compared with a median Pmean of 12 cm H,0 (10-14 cm H,0) in participants who
survived 90 days (p < 0.001) (Table 1). Exploratory analyses pointed to a nonlinear
relationship between either Pao,/Fio, or Pmean and mortality (Fig. 3). We did not final
strong evidence for an interaction between Pmean and Pao,/Fio, on mortality based on
visual examination of the probability of death by looking at all possible combinations of
quintiles of these two variables (e-Fig. 3, Supplemental Digital Content 5, http://
links.lww.com/CCM/F327; legend, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324). Specifically, the odds of death were higher for the same degree
of change in Pao,/Fio, at lower values than at higher values. There appeared to be a Pmean
threshold around 10 cm H,0, where the odds of death were linearly associated with Pmean.
When fitting smoothing splines to Pmean, Pao,/Fio, and a smooth surface to the interaction
between Pmean and Pao,/Fio, (Online Supplement, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324), we found that there was no interaction between these factors (p
= 0.10; Wald test; e-Fig. 4, Supplemental Digital Content 6, http://links.lww.com/CCM/F328
[legend, Supplemental Digital Content 2, http://links.lww.com/CCM/F324]). The
relationship between Pao,/Fio, and mortality remained nonlinear whereas the relationship
between Pmean and mortality was linear at any value of Pao,/Fio, when adjusted for a priori
confounders (Fig. 4). These findings informed our final model using a multivariable logistic
regression with a restricted cubic spline for Paoy/Fio, to model its nonlinear relationship
with mortality and a single regression parameter for Pmean to model its linear relationship
with mortality.

In unadjusted analysis, higher baseline Pmean was associated with a greater odds of death
(IQR OR, 1.32; 95% ClI, 1.16-1.50; p < 0.001). In multivariable analysis, Pmean remained
independently associated with 90-day mortality in mechanically ventilated participants (IQR
OR, 1.38; 95% ClI, 1.10-1.74) (e-Table 2, Supplemental Digital Content 7, http://
links.lww.com/CCM/F329). Older age and higher APACHE 111 were also independently
associated with a greater odds of mortality. However, higher PEEP was associated with a
lower odds of 90-day mortality (IQR OR, 0.75 for each 5 cm H,0; 95% Cl, 0.58-0.98; p=
0.036).

Prognostic Utility of Pmean Compared to Pplat and Pdriv

The adjusted OR for mortality due to a higher baseline Pmean was larger than the adjusted
ORs associated with either Pplat or Pdriv (e-Table 2, Supplemental Digital Content 7, http://
links.lww.com/CCM/F329). Baseline Pmean (AUC = 0.69), Pplat (AUC = 0.69), and Pdriv
(AUC = 0.69) had similar discriminative characteristics for mortality prediction (o= 0.74; e-
Fig. 5, Supplemental Digital Content 8, http://links.lww.com/CCM/F330; legend,
Supplemental Digital Content 2, http://links.lww.com/CCM/F324). Baseline Pmean also
demonstrated good calibration (Hosmer-Lemeshow goodness of fit: p = 0.31; e-Fig. 6,
Supplemental Digital Content 9, http://links.lww.com/CCM/F331 [legend, Supplemental
Digital Content 2, http://links.lww.com/CCM/F324]). Cross validation supported our
observation of good performance for model calibration and discrimination (Hosmer-
Lemeshow goodness of fit p=0.21; AUC = 0.67).
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Sensitivity Analyses

Multiple sensitivity analyses were performed as described in the Methods section and
Supplemental Methods section (Supplemental Digital Content 2, http://links.lww.com/CCM/
F324). Sensitivity analyses demonstrated no material differences in the association between
Pmean and mortality (Online Supplement, Supplemental Digital Content 2, http://
links.lww.com/CCM/F324).

DISCUSSION

In this study, we demonstrated that baseline Pmean was independently associated with 90-
day mortality in a cohort of mechanically ventilated participants. Furthermore, we
demonstrated that baseline Pmean performs equally to baseline Pplat and Pdriv as a
predictor of mortality.

The results of our study demonstrate that Pmean is independently associated with mortality.
As demonstrated in prior large international studies and in our own cohort, Pplat and Pdriv
are useful physiologic markers of lung injury and predictors of mortality, but they are
frequently not measured. In our cohort, approximately a quarter of participants did not have
Pplat recorded, and these rates of missing Pplats were as high as 60% in previous studies (1,
2). In contrast, Pmean is measured and reported on every ventilator regardless of mode, with
every breath. In our initial cohort, only 4% of participants were missing Pmean. Future
research is necessary to understand if and how Pmean could be used in place of Pplat or
Pdriv to guide ventilator management.

There are several reasons why Pmean may have a strong association with mortality in all
mechanically ventilated participants. Pmean is determined by the PIP, PEEP, and the
inspiratory to expiratory time ratio, while Pdriv and Pplat reflect lung stress during the
inspiratory phase only. Pmean reflects the mean alveolar pressure throughout the entire
respiratory cycle. Accordingly, Pmean will increase if airway resistance increases,
compliance of the lung or chest wall decreases, or dead space and work of breathing increase
(7). Pplat represents the stiffness in the respiratory system, which predicts mortality in
patients with ARDS (12). Pmean correlates directly with Pplat, but also varies with minute
ventilation, which could reflect dead space or acidosis. Previous studies have demonstrated
the utility of dead space as a predictor of mortality (13). Pmean is a key component of the
oxygenation index, which has also been associated with mortality in numerous studies of
outcomes in both adult and pediatric respiratory failure (14-16). By taking into account the
entire respiratory cycle, Pmean may better reflect the power applied to the lung and the risk
for injury throughout tidal breathing (17). Thus, Pmean provides a more complete estimation
of lung disease severity, respiratory compliance, and need for respiratory support than Pplat
or Pdriv alone.

Elevated Pmean is additionally more likely to cause hemodynamic impairments than
elevated Pplat or Pdriv (18). Increases in Pmean during high-frequency oscillation may
decrease cardiac output (19, 20), while interventions that decreased Pmean reduced
intrathoracic pressures and were associated with augmented hemodynamics during
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resuscitative efforts (21). Thus, Pmean reflects both circulatory and pulmonary impairment
during mechanical ventilation that contribute to worsened outcomes.

Our study has several strengths. The INTENSIVOS cohort was prospectively enrolled with
high-quality data, collected by experienced and trained research coordinators (8). Our study
includes a large sample size of participants with ARF, which adds significant power to our
study. Participants were enrolled within 48 hours of intubation, allowing for accurate
assessment of the association between baseline Pmean and mortality. Furthermore,
participants were enrolled in four different hospitals in Peru with a variety of etiologies for
their ARF, which increases the generalizability of our results. Finally, several sensitivity
analyses were performed to evaluate the robustness of our results and the relationship of
Pmean to mortality was unchanged.

Our study also has some potential limitations. Although data were collected rigorously and
prospectively, this was an observational study and there were a lack of protocols associated
with ventilator management for participants. As such, average Vts were 8.3 mL/kg PBW as
opposed to 6 mL/kg PBW, which may have led to higher airway pressures and higher rates
of mortality. However, in a recent large epidemiologic study of ARDS frequency and
management, over a third of participants received Vts greater than 8 mL/kg PBW (1). Thus,
our study more truly reflects the relationship between Pmean and mortality that result from
usual care mechanical ventilation practices outside the tightly controlled protocols of a
clinical trial. Our patient population was further restricted to participants receiving a
controlled mode of ventilation. Therefore, the relationship of Pmean to mortality should not
be extrapolated to patients receiving spontaneous ventilation modes.

We only evaluated the prognostic value of Pmean at baseline within 24 hours of mechanical
ventilation initiation. Thus, we did not assess if longitudinal data may provide additional
predictive value. This analysis could be performed in the future to evaluate the effect of
longitudinal evaluations of Pmean. However, Amato et al (5) demonstrated that including
Pdriv values over the first 3 days did not significantly improve model fit compared with
including only baseline values in ARDS patients. Further studies should be performed to
externally validate our findings. Finally, we were unable to identify a threshold value below
which further decrease in Pmean was not associated with lower odds of mortality. Although
unadjusted analysis initially suggested a nonlinear relationship between Pmean and
mortality (e-Fig. 3, Supplemental Digital Content 5, http://links.lww.com/CCM/F327;
legend, Supplemental Digital Content 2, http://links.lww.com/CCM/F324), the adjusted
analysis demonstrates a linear relationship between Pmean and mortality (Fig. 45).
Evidence suggests that Pplat and Pdriv similarly have linear relationships with mortality and
targeting lower values of these airway pressures may be associated with better outcomes (5,
12, 22). Nevertheless, the existence of a therapeutic threshold for Pmean should continue to
be investigated in future studies.

The use of Pmean to guide mechanical ventilation should be explored further. Previously
Pmean has been relatively limited to use during high-frequency oscillatory ventilation or as a
component of the oxygenation index. The easy accessibility of Pmean and practical nature of
measurement, however, suggest potential for more widespread use. Although we
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demonstrate an association between Pmean and mortality, we cannot draw conclusions
regarding the causality of this association from this study. Higher Pmean may be a marker of
poor outcome because it is affected by dead space and minute ventilation, which have been
associated with poor outcomes as well (13). Alternatively, it may represent a potentially
modifiable target for intervention to guide Vs titration or referral for advanced rescue
therapies such as extracorporeal membrane oxygenation. If further studies confirm this
association, future research may focus on the use of Pmean to prognosticate, stratify future
trials of patients with ARF, or guide mechanical ventilation at the bedside.

CONCLUSIONS

Pmean was independently associated with 90-day mortality in a cohort of mechanically
ventilated participants with ARF. Additionally, Pmean predicted mortality similarly to Pplat
or Pdriv in this same cohort of patients. Future research should focus on replicating our
results in cohorts of both ARDS and non-ARDS patients, utilizing Pmean as a variable for
stratifying or prognostically enriching future clinical trials, and determining if targeting a
lower Pmean improves clinical outcomes for critically ill patients with ARF.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Cumulative distribution of inspiratory airway pressures. Cumulative frequency distribution
for mean airway pressure (Pmean), driving pressure (Pdriv), and plateau pressure (Pplat) at
baseline.
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Figure2.

Correlation among three inspiratory airway pressures. Solid lines represent linear prediction
line with 95% Cls (gray zones). A, Correlation between mean airway pressure and plateau
pressure (r=0.7350; p< 0.001). B, Correlation between mean airway pressure and driving
pressure (r=0.3247; p<0.001).

Crit Care Med. Author manuscript; available in PMC 2021 July 12.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuely Joyiny

Sahetya et al.

A (125, 164) (200, 242) (278, 329) (400, 945)
<€ 05
©
[
T
S
© 0.0 -
(/2] o o
U o
T
? 05 |
o
-
(31,125) (64,200) (242,278) (329, 400)
PaO,/FiO, (mmHg)
B (9-10) (11-12)  (13-15)  (18-30)
=
©
S 0.5
T
S
o .
7)) OO n °
T
K "
o
&> 05
o
-
(6-9) (10-11)  (12-13)  (15-18)
Mean Airway Pressure (cm H,0)

Figure 3.

Page 14

Unadjusted log-odds of mortality as a function of Pao,/Fio, and mean airway pressure.
Unadjusted association between octiles of Paoy/Fiop (A) and mean airway pressure (B) and

log odds of death at 90 d.
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Adjusted odds of mortality as a function of Pao,/Fio, and mean airway pressure (Pmean)
(B). At higher Pmean and at lower Pao,/Fio,, the odds of mortality are independently higher.

A, In adjusted analysis, the relationship between Pao,/Fio, and mortality is nonlinear.

Nevertheless, lower Pao2/Fi02 is independently associated with mortality over a range of
Pmean with an inflection near 300 mm Hg. B, In adjusted analysis, the relationship between
Pmean and mortality is linear at any value of Pao2/Fio2 (i.e., 50, 100, 200, 350 mm Hg).
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