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Abstract
Purpose—Studies suggest that there is a gender difference in the development and outcomes of
acute lung injury (ALI). Few studies have directly addressed the association of gender and
alveolar fluid clearance (AFC), a process that is critical to ALI resolution.

Materials and Methods—To test the hypothesis that female gender is associated with an
increased AFC rate, we measured AFC rates in 150 mechanically ventilated patients with acute
pulmonary edema and a pulmonary edema fluid-to-plasma protein ratio (EF/PL) diagnostic of low
permeability (EF/PL <0.65, N=69) or high permeability (EF/PL ≥ 0.65, N=81) edema. We
measured protein concentration in serial samples of undiluted EF collected within 4 hours of
intubation and calculated net rate of AFC. In addition, plasma levels of receptor for advanced
glycation end products (RAGE) were measured as a surrogate marker for alveolar epithelial injury.

Results—In patients with ALI, women had higher rates of net AFC at 4 hours compared to men
(11.9 % per hour vs. 4.3% per hour, p=0.017) and more females had maximal rates of AFC. There
were no differences in circulating levels of RAGE between men and women.

Conclusions—These findings may have significant implications for future ALI studies and
potential therapies.
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Introduction
The effect of gender on outcomes from acute lung injury (ALI) and the acute respiratory
distress syndrome (ARDS) is uncertain. In patients with ARDS, female gender has been
associated with a lower risk of death in both a retrospective study of outcomes in India [1]
and one large epidemiologic study. [2] In premature infants who develop respiratory distress
syndrome, females have a better survival in the acute setting [3] and a lower incidence of
developing long term pulmonary complications [4] compared to male infants. On the other
hand, several epidemiologic studies have shown no gender differences in either the risk of
developing ARDS [5] or clinical outcomes from ARDS. [6] Also, two studies reported that
genetic susceptibility to ARDS is dependent on gender. [7,8] Gong et al [7] reported that a
polymorphism for surfactant protein B was associated with an increased risk of ARDS in
women but not men. Sheu et al [8] found that epidermal growth factor haplotypes are
associated with an increased risk of ARDS in males but not females.

Outcomes from ARDS are dependent on several factors including age [9] and the number of
other organ failures. [10] In addition, physiologic functions have been identified that are
important for resolution of lung injury and edema. In order to restore normal gas exchange,
the proteinaceous edema fluid that floods the airspace must be removed by vectorial ion and
fluid transport, a process that is termed alveolar fluid clearance (AFC). A reduced rate of net
AFC has been associated with higher mortality in clinical ALI. [11] AFC is dependent on an
intact distal lung epithelial barrier [12] and preserved alveolar epithelial sodium transport
function [13]. An increase in expression and activity of the lung epithelial sodium channel
(ENaC), a major determinant of the rate of AFC, has been reported in female compared to
male rats. [14]

In single center studies, we have previously studied rates of AFC in patients with hydrostatic
pulmonary edema [15] and ALI/ARDS [11]. We found that the majority of patients with
ALI have impaired alveolar fluid clearance and that male gender was associated with having
lower rates of AFC. However, the observation of gender differences in AFC was not fully
explored in our prior study of ALI, nor was it defined in hydrostatic edema. Since the
publication of the previous studies, we have expanded our patient cohort to include patients
from a second institution and patients receiving lung protective ventilation who were
enrolled after the publication of the landmark ARDS Network low tidal volume study[16].
We now have an expanded multicenter dataset to study the effects of gender on alveolar
fluid clearance. In addition, it is critical to identify any clinical variables that may affect
rates of AFC in patients with ALI as there are now new therapies designed to augment
alveolar fluid clearance (low tidal volume ventilation and β-adrenergic agonists) that are
being studied in patients with ALI.

Based on the available evidence from animal studies and some clinical studies, we
hypothesized that net rates of alveolar fluid clearance would be higher in women with ALI
compared to men and that this difference would be associated with improved clinical
outcomes in women. To test this hypothesis, we compared rates of net AFC in men and
women with clinical ALI who were enrolled in a prospective study of alveolar fluid
clearance in acute pulmonary edema. [11] For comparison, we also measured the rate of net
AFC in men and women with hydrostatic pulmonary edema. To compare the degree of lung
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epithelial injury between males and females with ALI, we also measured plasma levels of
RAGE, a marker of lung epithelial injury; plasma levels of RAGE correlate with the degree
of alveolar epithelial injury. [17,18]

METHODS
Patients

From January 1987 to December 2007, intubated and mechanically ventilated patients at
University of California at San Francisco (UCSF) Moffitt Long Hospital, San Francisco
General Hospital, and Vanderbilt University Medical Center were enrolled if they had acute
pulmonary edema with the acute onset of respiratory failure accompanied by hypoxemia and
bilateral infiltrates on chest imaging. Patients were classified as having ALI/ARDS based on
the consensus definition of 1. Bilateral infiltrates on chest radiograph; 2. Hypoxemia with
paO2/FiO2 less than 300; 3. Absence of left heart failure [19] as well as an edema fluid to
plasma protein (EF/PL) ratio ≥ 0.65 [20]. Hydrostatic (cardiogenic) pulmonary edema was
defined as bilateral infiltrates and evidence of left heart failure [15] with an EF/PL ratio <
0.65. Serial samples of pulmonary edema fluid were collected within 6 hours of intubation
as previously described [12]. Briefly, a standard suction catheter was inserted through the
endotracheal tube and advanced slowly until resistance was met. Gentle suction was applied
and a few milliliters of undiluted pulmonary edema fluid were aspirated. Samples were
placed immediately on ice, centrifuged at 3,000 × g for 10 minutes to remove cellular
components, and the supernatant was stored at −70°C until use. A second edema fluid
sample was collected within 4 hours for calculation of the rate of alveolar fluid clearance.
Simultaneous plasma samples were obtained for calculation of the EF/PL protein ratio. In
addition, demographic and clinical data were collected retrospectively on each patient
including age, gender, presence of sepsis or pneumonia, ventilator settings, and death.
Radiographic and laboratory data were reviewed and the lung injury score (LIS) [21] and the
simplified acute physiology score II (SAPS II) [22] was calculated for each patient.
Ventilator settings and static lung compliance measurements were recorded at the time of
first edema fluid sampling. There were 81 critically ill mechanically ventilated patients with
ALI/ARDS and an initial EF/PL ratio ≥ 0.65 and 69 patients with cardiogenic pulmonary
edema and an EF/PL ratio <0.65 enrolled. Data from some of the patients has been
previously reported. [11] [15] The study was approved with a waiver of consent by the
Institutional Review Boards at UCSF and Vanderbilt University.

Calculation of the net rate of alveolar fluid clearance (AFC)
Protein concentration was measured in all edema fluid and plasma samples using the Biuret
method as previously described. [15] The rate of net AFC was calculated using the formula
(final protein concentration - initial protein concentration)/final protein concentration and
expressed as percent clearance per hour (%/hr). For some analyses, the rate of alveolar fluid
clearance was categorized as maximal (≥ 14%/h) or submaximal (< 14%/h) based on a
previously defined cutoff. [11]

Measurement of plasma RAGE
Plasma concentrations of receptor for advanced glycation end products (RAGE), a marker of
alveolar epithelial type I cell injury were measured in plasma by ELISA (R&D systems,
Minneapolis, MN) according to manufacturer’s instructions. All measurements were
performed in duplicate.
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Statistical Analysis
All statistical analysis was done using SPSS for Macintosh version 13. For non-normally
distributed data, comparisons between groups were made using the Mann Whitney U test or
the Fisher’s exact test where appropriate with a p < 0.05 considered statistically significant.
A non-stepwise multivariable linear regression analysis was done to assess the independent
effects of gender, age and severity of illness on alveolar fluid clearance rates.

RESULTS
Patient Characteristics

Compared to patients with ALI/ARDS, patients with hydrostatic pulmonary edema were
older, had less severe lung injury scores and a lower mortality rate (Table 1). There were no
differences in gender or severity of illness between the two groups. The majority of patients
(89%) in both groups were enrolled prior to the adoption of low tidal volume ventilation for
acute lung injury and were ventilated with ventilator settings (tidal volume 11–12 ml/kg)
that were standard of care prior to the widespread adoption of lung protective strategies.
When comparing men and women with acute lung injury pulmonary edema, there were no
differences in age, severity of illness, presence of pneumonia or sepsis, lung injury score,
tidal volume per kilogram, fluid balance in the 24 hours preceding AFC measurement, days
of unassisted ventilation, or ICU free days (Table 2).

Alveolar fluid clearance
Overall, patients with hydrostatic pulmonary edema had faster rates of AFC compared to
those with acute lung injury (Figure 1). In patients with hydrostatic edema, there was no
difference in the rates of alveolar fluid clearance in women versus men. However, in
patients with acute lung injury, women had significantly faster rates of alveolar fluid
clearance compared to men (Figure 2). This difference persisted in a multivariable models
corrected for age and severity of illness (Table 3). Furthermore, in acute lung injury edema,
a higher proportion of women had maximal rates of alveolar fluid clearance (defined as
≥14% per hour) (Figure 3). There were no differences in rates of AFC in patients receiving
inhaled β-adrenergic agonists vs. those not receiving the medication although very few
patients (34 total) received inhaled β-adrenergic agonists (data not shown).

Rates of AFC in low vs. high tidal volume ventilation
One unique aspect of this dataset is that it included patients ventilated with low tidal volume
ventilation. For this analysis a tidal volume of 8 ml/kg was chosen as a cut off since only
actual body weight and not ideal body weight was available. Although there were no
differences in rates of AFC in all patients ventilated with low vs. high tidal volumes, women
ventilated at higher tidal volumes had faster rates of AFC compared to men at high tidal
volumes (Figure 4), suggesting that women may be less susceptible to the injurious effects
of high tidal volume ventilation compared to men.

Static lung compliance in men versus women
There were no significant differences for severity of illness or lung injury scores by gender
(Table 2). However, static lung compliance was significantly lower in women (Figure 5A).
This difference was not explained by differences in PEEP (positive end expiratory pressure);
levels of PEEP were the same in men and women (Figure 5B). In addition, there were no
differences by gender in oxygenation as measured by either the PaO2/FiO2 ratio or the
alveolar-arterial oxygen (A-a) gradient.
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Plasma RAGE levels
Circulating RAGE was measured in plasma samples from acute lung injury patients
collected at the same time as edema fluid samples in all patients for whom a sample was
available (N=65) (Figure 6). There was no significant difference in plasma RAGE levels in
men compared to women.

Mortality in men versus women
Overall in-hospital mortality was higher in patients with acute lung injury than in patients
with hydrostatic edema (51% vs. 32% p=0.031), as expected (Figure 7). Patients with acute
lung injury who had preserved maximal rates of AFC (≥ 14% per hour had a lower mortality
than those with submaximal rates of AFC (<14% per hour) (Figure 7A). Women had a lower
mortality rate compared to men with acute lung injury (38% vs. 60%) but the difference was
not significant (p=0.073 by Fisher’s exact test). (Figure 7B).

DISCUSSSION
In this study of 150 patients with acute pulmonary edema, women with acute lung injury had
significantly faster rates of alveolar fluid clearance compared to men. We have previously
reported that rates of AFC are impaired in a majority of patients with ARDS [11] and
preserved in the majority of patients with hydrostatic pulmonary edema [15]. This study
confirms our previous findings that patients with preserved maximal AFC rates have lower
hospital mortality compared to those with submaximal rates of AFC. However, the effect of
gender on AFC was not well defined in these prior studies. This novel observation may be
important for several reasons. First, it provides a possible mechanistic explanation for the
previous observation that women with acute lung injury have improved outcomes compared
to men. [1,2] Second, it identifies gender differences in AFC in response to acute lung
injury, but not acute hydrostatic pulmonary edema, that could have important implications
for treatment of acute lung injury. Finally, since plasma levels of the lung epithelial injury
marker RAGE were similar in men and women, this finding suggests that differences in the
degree of injury to the alveolar epithelium in women may not be the mechanism for
increased alveolar fluid clearance in these patients.

Alveolar fluid clearance is critical for the resolution of lung edema, whether it is caused by
increased hydrostatic pressure as in congestive heart failure or by increased alveolar
capillary membrane permeability in the setting of acute lung injury.[23] In patients with an
uninjured lung (hydrostatic edema), there were no differences between rates of alveolar fluid
clearance between men and women. However, in the setting of lung injury where there is
extensive inflammation and injury to the alveolar epithelial barrier, women had significantly
faster rates of alveolar fluid clearance compared to males. Furthermore, a higher proportion
of women with lung injury have preserved maximal (≥ 14% per hour) rates of alveolar fluid
clearance. Why might this gender-based difference in the rate of alveolar fluid transport
occur in patients with acute lung injury? One possible explanation is that women with acute
lung injury have less injury to the alveolar epithelium compared to males. Because it was
not possible to sample lung tissue, we utilized a plasma biomarker of lung epithelial injury,
the receptor for advanced glycation end products (RAGE). [17,18,24] There were no
differences in plasma RAGE levels between males and females, suggesting that the intrinsic
capacity for a higher rate of alveolar fluid clearance may be greater in women. One caveat to
this hypothesis is that a single plasma RAGE level may not accurately reflect subtle changes
in alveolar epithelial integrity that may have a major impact on overall alveolar fluid
clearance. Interestingly, when comparing rates of AFC in patients receiving low vs. high
tidal volume, women ventilated with injurious high tidal volumes (>8 ml/kg) actually had
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faster rates of AFC compared to men ventilated at high tidal volumes. This suggests that
women may be less susceptible to the injurious effects of high tidal volume ventilation.

Animal studies have shown that the expression of the epithelial sodium channel (ENaC) in
the lung is higher in females compared to males. [14] Since ENaC is critical for the
resolution of alveolar edema and AFC, it is possible that women with acute lung injury have
enhanced ENaC expression on the alveolar epithelium compared to men. Another possibility
is that women were predisposed to better outcomes, but this seems unlikely since there were
no differences in age, severity of illness (SAPSII) or the degree of lung injury as measured
by the lung injury score. Further, the difference in AFC rates between men and women
persisted in a multivariable model corrected for age and SAPSII. Additionally, there were no
differences in total fluid balance in the 24 hours prior to measurement of AFC. Finally, the
lower static compliance in women compared to men with ALI in this cohort argues that the
women might even have had more severe lung injury with more pulmonary edema than
males. Taken together, these results suggest that the differences in AFC and between men
and women cannot be explained solely by age, severity of illness, differences in fluid
balance, or the magnitude of lung injury. Why, then, did the improved rates of AFC in
women not correlate with improved clinical outcomes? Although there was lower mortality
in acute lung injury patients with preserved maximal alveolar fluid clerance the was no
statistically significant difference in mortality between men and women even though women
had faster rates of AFC. However, there was a trend towards lower mortality in women
(38% versus 60%) with a p value of 0.073, suggesting that there may be a clinically
important difference between mea and women but the study was not powered to detect a
difference in mortality.

Although this is the first study to compare rates of AFC in men versus women with
hydrostatic pulmonary edema and acute lung injury, there are some limitations to this study.
First, the majority of the samples were collected at a time when patients with lung injury
were ventilated with higher tidal volumes (10–12 ml/kg) than are recommended currently
(4–6 ml/kg). [16] Recent work has shown that in animal models of lung injury, the level of
ventilatory pressure delivered affected the rates of AFC with very low and very high
pressures reducing AFC rates compared to intermediate pressures. [25] Although studies
suggest that higher tidal volumes may affect AFC, this was not true in our study. There were
no differences in overall rates of AFC comparing all patients with low vs. high tidal volume
ventilation. Furthermore, women ventilated with high tidal volumes had faster AFC rates
compared to men suggesting that men and women may respond differently to high tidal
volume ventilation. However, less than 20% of our patients were ventilated with lower tidal
volumes and these measurements need to be repeated in a larger group of patients. Second,
measuring AFC is dependent on collecting serial edema fluid samples from a patient. Since
this is not possible in all patients with pulmonary edema, there may be a selection bias in
favor of patients who have more pulmonary edema or impaired AFC. Given that AFC
measurements are predictors of mortality in ARDS [11], this would be unlikely to account
for the differences in gender seen in the current study. In addition, there is the possibility of
sampling error using the blind suction catheter method for aspiration of pulmonary edema
fluid. However, since both ARDS and hydrostatic edema are diffuse and bilateral it is
unlikely that sampling of edema fluid from a subsegment would introduce significant error.
Furthermore, using the same method we have previously shown that the EF/PL protein ratio
is a good discriminator between ALI and hydrostatic edema [20] and that AFC as measured
by this method is an important predictor of clinical outcomes [11]. Finally, it is not possible
to measure the function of ENaC without lung tissue, thus it was not possible to study ENaC
function as a potential mechanism for the faster AFC rates in women. The similar levels of
plasma RAGE levels in the females and males suggest that the differences seen may not
result from differences in the degree of alveolar epithelial injury.
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Conclusions
Overall these findings are novel and of potential clinical importance in designing future
studies in patients with acute lung injury. Clearly there are many factors that affect rates of
alveolar fluid clearance in patients with acute lung injury. In this study, we have identified
gender as one of those factors. This study was modest in size (n=150 patients) and thus was
underpowered to test for a statistically significant difference in important clinical endpoints,
such as severity of lung injury, ventilator free days, and mortality. Nevertheless, we have
found that women and men may have different physiologic responses to lung injury and may
respond differently to treatments for acute lung injury. These findings need to be confirmed
in a larger, prospective study. Our findings demonstrate that gender differences need to be
considered when planning future studies in the pathogenesis and treatment of acute lung
injury.
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Figure 1. Comparison of rates of alveolar fluid clearance
between patients with hydrostatic (low protein) pulmonary edema (N=69) vs. acute lung
injury (high protein) pulmonary edema (N=81). Patients with hydrostatic pulmonary edema
have faster rates of AFC compared to those with acute lung injury (*p=0.001 by Mann
Whitney U test).
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Figure 2. Comparison of rates of alveolar fluid clearance (AFC) by gender
There is no difference in AFC rates between men (n=36) and women (n=33) with
hydrostatic pulmonary edema (p=0.4 by Mann Whitney U test) but women (n=34) with
acute lung injury have significantly faster rates of AFC compared to men (n=47) with acute
lung injury (*p=0.017 by Mann Whitney U test).
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Figure 3. Percent of males and females with maximal (≥ 14% per hour) alveolar fluid clearance
(AFC)
There is no difference between genders in patients with hydrostatic pulmonary edema
(p=0.33 by Fisher’s exact test) but in patients with acute lung injury, significantly more
women have maximal AFC compared to men (*p=0.001 by Fisher’s exact test).
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Figure 4. Boxplot comparing the rate of AFC (ln transformed) in men vs. women
ventilated at either low (< 8 ml/kg actual body weight) or high tidal volumes (≥ 8ml/kg).
There was no difference in the rate of AFC between women (N=10) and men (N=14)
ventilated with low tidal volumes. However, women (N=53) ventilated with higher tidal
volumes had faster rates of AFC compared to men (N=64) ventilated with higher tidal
volumes. *p=0.035 by Mann Whitney U test, ● =outliers and extremes. TV = tidal volume,
AFC = alveolar fluid clearance
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Figure 5. Boxplots of static compliance (panel A) and PEEP (panel B)
in males (N=44) vs. females (N=34) with acute lung injury (horizontal bar = median, box =
25–75th percentile, error bars = 10–90th percentile, ● = outliers and extremes). Static
compliance was lower in females (p=0.001 by Mann Whitney U test). However, there were
no differences in PEEP between males and females (p=0.36 by Mann Whitney U test).

Bastarache et al. Page 14

J Crit Care. Author manuscript; available in PMC 2012 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 6. Boxplot of plasma RAGE levels
in males vs. females with acute lung injury. (horizontal bar = median, box = 25–75th
percentile, error bars = 10–90th percentile, ● = outliers and extremes) P=0.229 by Mann
Whitney U.
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Figure 7. Hospital mortality
Panel A shows the percent of patients with maximal AFC (≥14% per hour) in patients who
survived 28 days (ALIVE) and those who did not (DEAD). (*p=0.049 by Fisher’s exact
test). Panel B shows mortality in men vs. women with either hydrostatic pulmonary edema
or acute lung injury. (p=0.30 hydrostatic men vs women and p=0.073 in acute lung injury
men vs. women).
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Table 1

Demographic and clinical characteristics of patients with hydrostatic pulmonary edema (low permeability
pulmonary edema) and acute lung injury (high permeability pulmonary edema).

Hydrostatic Edema Acute Lung Injury

P valueN=69 N=81

Gender (% men) 52 58 0.51

Age (years) 55 (35–69) 47 (29–63) 0.06

SAPS II 42 (32–51) 44 (34–61) 0.10

LIS 2.7 (2.3–3.0) 3.0 (2.3–3.3) 0.02

TV (mL/kg) 11.2 (9.5–12.6) 11.4 (9.0–13.3) 0.84

Mortality (%) 32 51 0.03

Data expressed as median (IQR) except as noted. SAPS II = simplified acute physiology score [22], LIS = lung injury score [21], TV = tidal
volume corrected for actual body weight.

J Crit Care. Author manuscript; available in PMC 2012 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bastarache et al. Page 18

Ta
bl

e 
2

D
em

og
ra

ph
ic

 a
nd

 c
lin

ic
al

 c
ha

ra
ct

er
is

tic
s o

f m
en

 a
nd

 w
om

en
 w

ith
 a

cu
te

 p
ul

m
on

ar
y 

ed
em

a

H
Y

D
R

O
ST

A
T

IC
 E

D
E

M
A

A
C

U
T

E
 L

U
N

G
 IN

JU
R

Y

M
en

W
om

en

P 
va

lu
e

M
en

W
om

en

P 
va

lu
e

N
=3

6
N

=3
3

N
=4

7
N

=3
4

A
ge

 (y
ea

rs
)

59
 (3

5–
68

)
54

 (3
4–

72
)

0.
91

50
 (3

2–
66

)
46

 (2
9–

59
)

0.
37

Se
ps

is
 (%

)
8

6
1.

00
46

44
1.

00

Pn
eu

m
on

ia
 (%

)
16

9
0.

48
39

28
0.

34

SA
PS

 II
42

 (3
2–

49
)

42
 (3

2–
49

)
0.

63
49

 (3
5–

68
)

44
 (3

2–
53

)
0.

17

L
IS

2.
7 

(2
.3

–3
.0

)
2.

7 
(1

.9
–3

.0
)

0.
64

3.
0 

(2
.3

–3
.3

)
2.

7 
(2

.3
–3

.3
)

0.
48

T
V

 (m
L

/k
g)

10
.7

 (9
.4

–1
2.

5)
11

.4
 (9

.8
–1

2.
7)

0.
25

11
.8

 (9
.6

–1
3.

1)
11

.1
 (7

.5
–1

3.
6)

0.
81

Fl
ui

d 
B

al
 (L

)
−
0.

5 
(−

2.
4–

0.
9)

0.
5 

(−
1.

7–
2.

1)
0.

26
1.

2 
(−

0.
9–

3.
6)

0.
7 

(−
0.

5–
2.

3)
0.

82

V
en

t f
re

e 
da

ys
23

 (2
–2

7)
21

 (0
–2

6)
0.

13
0 

(0
–2

3)
7 

(0
–2

2)
0.

66

IC
U

 fr
ee

 d
ay

s
19

 (0
–2

5)
0 

(0
–2

3)
0.

12
0 

(0
–2

1)
0 

(0
–2

0)
0.

69

D
at

a 
ex

pr
es

se
d 

as
 m

ed
ia

n 
(I

Q
R

) e
xc

ep
t a

s n
ot

ed
. S

A
PS

 II
 =

 si
m

pl
ifi

ed
 a

cu
te

 p
hy

si
ol

og
y 

sc
or

e 
[2

2]
, L

IS
 =

 lu
ng

 in
ju

ry
 sc

or
e 

[2
1]

, T
V

 =
 ti

da
l v

ol
um

e 
co

rr
ec

te
d 

fo
r a

ct
ua

l b
od

y 
w

ei
gh

t. 
V

en
t f

re
e 

da
ys

 =
 d

ay
s

al
iv

e 
an

d 
fr

ee
 o

f u
na

ss
is

te
d 

ve
nt

ila
tio

n 
du

rin
g 

th
e 

28
 d

ay
s a

fte
r e

nr
ol

lm
en

t. 
IC

U
 fr

ee
 d

ay
s =

 d
ay

s a
liv

e 
an

d 
fr

ee
 o

f t
he

 IC
U

 d
ur

in
g 

th
e 

28
 d

ay
s a

fte
r e

nr
ol

lm
en

t.

J Crit Care. Author manuscript; available in PMC 2012 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bastarache et al. Page 19

Table 3

Higher alveolar fluid clearance is independently associated with female gender

Variable Unstandardized coefficient (95% CI) p value

Gender 7.78 (2.32–13.23) 0.006

Age 0.05 (−0.09–0.19) 0.470

SAPSII −0.01 (−0.15–0.13) 0.904

After adjusting for age and severity of illness (SAPSII), female gender remained independently associated with a higher rate of alveolar fluid
clearance in patients with acute lung injury. In this linear regression model, the absolute rate of AFC was 7.8% faster in women versus men, 0.05%
faster for each additional year of age (p=NS) and 0.01% slower for every increase in SAPS II by 1 (p=NS).
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