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KEYWORDS Abstract

Acute respiratory Introduction: Mortality in Acute Respiratory Distress Syndrome (ARDS) is decreasing, although
distress syndrome; its prognosis after hospital discharge and the prognostic accuracy of Berlin’s new ARDS stratifi-
Mortality; cation are uncertain.

Respiratory failure; Methods: We did a restrospective analysis of hospital and 6 month mortality of patients with
Acute respiratory ARDS admitted to the Intensive Care Unit of a University Hospital in Buenos Aires, between
distress syndrome January 2008 and June 2011. ARDS was defined by PaO,/FiO; lower than 200 mmHg under ven-
rescue therapy tilation with at least 10cmH;0 of PEEP and a FiO; higher or equal than 0.5 and the presence

of bilateral infiltrates in chest radiography, in the absence of cardiogenic acute pulmonary
edema, during the first 72 h of mechanical ventilation. Mortality associated risk factors, the
use of rescue therapies and Berlin’s stratification for moderate and severe ARDS patients were
considered.

Results: Ninety eight patients were included; mean age was 59 + 19 years old, 42.9% had mayor
co-morbidities; APACHE Il at admission was 22 +7; SOFA at day 1 was 8+ 3. Prone position
ventilation was applied in 20.4% and rescue measures in 12.2% (12 patients with nitric oxide
and 1 with extracorporeal membrane oxygenation). Hospital and 6 months mortality were
37.7 and 43.8% respectively. After logistic regression analysis, only age, the presence of septic
shock at admission, Ppl>30cmH,0, and major co-morbidities were independently associated
with hospital outcome. There was no difference between moderate and severe groups (41.2
and 36.8% respectively; p=0.25).

Conclusion: In this cohort, including patients with severe hypoxemia and high percentage of
mayor co-morbidities, ARDS associated mortality was lower than some previous studies. There
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was no increase in mortality after hospital discharge. There was no difference in mortality
between moderate and severe groups according to Berlin’s definition.
© 2016 Published by Elsevier Espana, S.L.U.

Mortalidad en pacientes con sindrome de distress respiratorio

Resumen

Introduccion: La mortalidad del distress respiratorio agudo esta disminuyendo, aunque hay
poca evidencia sobre su pronostico después del egreso hospitalario y la adecuada estratificacion
pronostica con la nueva clasificacion de Berlin.

Métodos: Se analizd retrospectivamente la mortalidad de pacientes con SDRA admitidos en la
Unidad de Cuidados Criticos de1 Hospital Universitario de la ciudad de Buenos Aires, desde el
1 de 2008 hasta el 6 de 2011. Se definid SDRA por hipoxemia con Pa0,/Fi0,;<200 mmHg con
al menos 10 cmH,0 de PEEP y Fi0,>0,5 e infiltrados bilaterales en la radiografia de térax en
ausencia de edema agudo de pulmén cardiogénico en las primeras 72h de ventilacion mecanica.
Se registraron la mortalidad hospitalaria y a 6 meses, los factores asociados a mortalidad, la
utilizacion de terapias de rescate, y la validez de la clasificacion de Berlin para casos moderados
y graves.

Resultados: Se incluyeron 98 pacientes; edad 59+19 anos; 42,9% con comorbilidades mayores;
APACHEII 22+7; SOFA (dia 1) 843. La VM en posicion prono se aplico en 20,4% y en 12,2% rescates
especiales (12 oxido nitrico y 1 ECMO). La mortalidad hospitalaria y a 6 meses fue de 37,7 y
43,8% respectivamente. Los factores asociados a mortalidad fueron: edad, shock séptico en las
primeras 72 h, presion plateau (Ppl) >30cmH,0 durante las primeras 72 h y la presencia de
comorbilidades preexistentes. No hubo diferencia de mortalidad entre los grupos moderado y
grave (41,2 vs. 36,8%; p=0,25).

Conclusiones: En este estudio que incluyd pacientes con hipoxemia mas grave y alto porcentaje
con comorbilidades mayores, la mortalidad fue menor que en algunos estudios previos; no
hubo incremento en la mortalidad después del egreso hospitalario. La clasificacion de Berlin no
diferencio el pronostico entre los casos moderados y graves.

© 2016 Publicado por Elsevier Espana, S.L.U.

Introduction

Despite improved knowledge of the physiopathology of
acute respiratory distress syndrome (ARDS) and technolog-
ical advances, controversy remains as to whether there
has been a resulting decrease in patient mortality. In
this regard, recent epidemiological studies describe a high
in-hospital mortality rate despite the introduction of pro-
tective mechanical ventilation (MV) strategies.’? However,
in patients with important hypoxemia, the use of higher
positive end-expiratory pressure (PEEP) levels could reduce
mortality associated to refractory hypoxemia, the need for
recue therapeutic measures, and the days on MV.>~> Like-
wise, and as indicated by a recent trial, MV in the prone
position appears to result in significantly improved survival.®
However, randomized clinical trials tend to exclude seri-
ously ill patients and individuals with a poorer prognosis.’
It therefore would be very interesting to obtain prognostic
information from studies conducted outside the specific con-
text of clinical trials, and involving protective MV strategies
with low tidal volumes (Vt) and higher PEEP levels.?

A recently proposed definition of ARDS has included a
minimum PEEP level for considering oxygen alteration, and

has classified severity according to the PaO,/FiO, ratio.’
Since its publication, some authors have questioned the clin-
ical usefulness of this stratification, since the PEEP value at
the time of diagnosis does not appear to have prognostic
relevance,’®'" at least not without adapting Pa0,/FiO, to
standardized PEEP and FiO, levels.

The present study describes mortality among the patients
with ARDS in our Intensive Care Unit (ICU), including only
those individuals with moderate to severe ARDS and persis-
tent hypoxemia after 24h of MV, with adjusted PEEP and
FiO, levels. Likewise, it defines the conditions associated to
mortality, and determines whether the Berlin classification
allows prognostic stratification of our patients.

Material and methods
Patients

A review was made of the case histories of all the patients
admitted to our ICU between January 2008 and June
2011. We initially selected patients over 18 years of age
with a diagnosis of ARDS according to the criteria of the
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American-European consensus of 1994 (AECC)."”? We
only considered patients presenting hypoxemia with
Pa0,/Fi0, <200 mmHg on MV with PEEP levels >10cmH,0
and with FiO, > 0.5 within the first 72 h of MV, and with chest
X-rays revealing bilateral infiltrates in four quadrants in the
absence of cardiogenic acute lung edema. The decision to
include only patients with hypoxemia under concrete PEEP
and FiO, levels was based on a previous study in which a
Pa0,/FiO, ratio of <200 mmHg with at least 10cmH,0 of
PEEP clearly differentiated patient prognosis.

Data acquisition

The data were collected retrospectively from the case
histories of the patients admitted to the ICU of our Uni-
versity Hospital over a period of 42 consecutive months. We
recorded demographic and etiological data, the APACHE I
score upon admission, major comorbidities (active cancer
disease, solid organ transplants, hematopoietic cell trans-
plants and other immune depression states), gas exchange
(pH, pCO,, pO,, Pa0,/Fi0,), MV parameters (peak pressure,
plateau pressure [Ppl], total PEEP, working pressure [Ppl
minus total PEEP], exhaled Vt, Vt per kg ideal body weight
[Vt/kg], static compliance of the respiratory system) and the
SOFA score for assessing organ dysfunction.’* In our Unit, all
patients are measured upon admission with a metric tape,
recording height and ideal body weight both in the case
history and in the daily monitoring table for patients on
MV.

The data referred to MV and organ dysfunction were
recorded on days 1, 3, 7 and 10 of MV. In-hospital mortality
and mortality after 6 months were documented.

Refractory hypoxemia and hypercapnia were defined as
the persistence of Pa0,/FiO; <80 mmHg with FiO, >0.9
during at least 1h, and pH<7.20 with PaCO, > 80 mmHg,
respectively, after optimizing MV with recruitment maneu-
vers, reducing Vt to 4-6 ml/kg ideal body weight, elevating
the respiratory frequency (RF) (limited by the generation
of auto-PEEP or intrinsic PEEP) and adopting patient prona-
tion for 12 h in the selected individuals. All these data were
collected from the abovementioned MV monitoring table,
used in all patients subjected to MV in our Unit. This table is
updated every 8 h from the start of MV until patient extuba-
tion or death. Mechanical ventilation in the prone position
was used in patients presenting Pa0,/FiO, < 100 mmHg with
at least 15 cmH, 0 of PEEP, and following recruitment maneu-
vering.

All patients were ventilated in flow assisted/controlled
mode with a constant flow curve. Sedoanalgesia was admin-
istered in the form of a continuous infusion of midazolam or
propofol plus fentanyl, and occasionally using muscle relax-
ants according to the criterion of the attending physician.

Due to the retrospective nature of the study, the fact that
the data were obtained from the normal patient records,
and the observation of patient confidentiality, the hospital
Ethics Committee approved conduction of the study without
requiring the obtainment of informed consent.

Statistical analysis
Continuous variables were reported as the mean and
standard deviation (SD) or median with the interquartile
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Figure 1 A total of 2466 patients were admitted to the ICU
over 42 consecutive months from January 2008 to June 2011.
Of these, 789 required MV, and 126 presented ARDS accord-
ing to the criteria of the American-European consensus of 1994
(AECC). Among the latter subjects, 28 were excluded due to
improvement in under 24 h of adjusting MV with adequate PEEP
and FiO; levels. A total of 98 patients were finally included in
the study. Of these, 37 died and 61 survived (overall mortality
rate 37.7%). MV: mechanical ventilation; ARDS: acute respira-
tory distress syndrome.

range, as applicable. Continuous variables and proportions
were compared using the Student t-test and chi-squared
test, respectively. A logistic regression model was devel-
oped, entering those variables that proved significant in the
univariate analysis between survivors and deceased individ-
uals, and considering mortality as final outcome or endpoint.

A forward stepwise model was developed. Statistical sig-
nificance was considered for p <0.05 in all cases.

Results

During the study period a total of 2466 patients were admit-
ted to the ICU and 789 required MV. Of these, 98 (12.4%) met
the inclusion criteria and were finally included in the anal-
ysis (Fig. 1). Follow-up during 6 months proved possible in
52 of 61 patients discharged alive (85.2%). The demographic
and physiological data are reported in Table 1. The mean
age was 59 years; 57% were males; the APACHE Il score upon
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Table 1  Patient demographic data.
Total population (n=98) Survivors (n=61) Deceased (n=37) p-value

Age (years) 59 (19) 55 (18) 66 (17) 0.01
Ideal body weight (kg) 60 (10) 59.1 (10.7) 63.2 (8.6) 0.11
APACHE Il score 22 (7) 21 (7) 23 (6) 0.22
SOFA score (day 1) 8 (3) 7 (3) 9 (3) 0.01
Major comorbidities® (%) 42 (42.9) 15 (24.5) 27 (73) 0.01
Septic shock (%) 52 (53) 27 (44.2) 25 (67.5) 0.03
Primary injury (%) 59 (60.2) 37 (60.6) 22 (59.4) 0.82
Secondary injury (%) 39 (39.8) 24 (39.3) 15 (40.5) 0.73
Reason for admission to ICU (%)

Pneumonia 50 (51) 30 (49.2) 20 (54)

Extrapulmonary sepsis 24 (24.5) 13 (21.3) 11 (29.8)

Chest surgery 7(7.1) 4 (6.5) 3 (8.1)

Trauma 11 (11.2) 10 (16.4) 1(2.7)

Burns 3(3.1) 2 (3.3) 1(2.7)

Others? 3(3.1) 2 (3.3) 12.7)

APACHE II: Acute Physiology, Age and Chronic Health Evaluation; SOFA: Sepsis-related Organ Failure Assessment.
Data expressed as mean (standard deviation), or number of patients (percentage).
@ Major comorbidities include: active cancer disease, solid organ transplant, hematopoietic cell transplant and other immune depression

conditions.

b QOthers include: abdominal aortic aneurysm, gastrointestinal bleeding and diffuse pulmonary hemorrhage.

admission was 22 4+ 7 points; and the SOFA score on day 1
was 8 + 3 points.

The most frequent comorbidity was active, advanced-
stage solid organ cancer, present in 24 patients (24.5%).
Fourteen patients (14.3%) suffered other immune depres-
sive conditions (5 solid organ transplants, 4 cases of acute
leukemia with hematopoietic cell transplantation, 2 with
immunosuppressive treatment due to systemic lupus ery-
thematosus, one with immunosuppressive treatment due to
Wegener’s disease, one with chronic corticosteroid use, one
with CHILD class C cirrhosis due to hepatitis B infection).
The main diagnoses upon admission were pneumonia (51%),
extrapulmonary sepsis (24.5%), polytraumatism (11.2%) and
chest surgery (7.1%).

The PEEP and Vt/kg levels used in the first 48h of MV
were 13.3 (£2.9)cmH,0 and 6.8 (+1) ml/kg, respectively.
The Ppl value was 27.4 (+4) cmH,0 (Table 2). The PaO,/FiO,
ratio on day 1 of MV was 145 (£40) mmHg. In 12 cases (12.2%)
rescue treatment measures were adopted due to refractory

Table 2 Mechanical ventilation and gas exchange data.

hypoxemia or hypercapnia: nitric oxide (NO) in 12 patients,
with extracorporeal membrane oxygenation (ECMO) in one
of them. Ventilation in the prone position was carried out
in 20 patients (20.4%). Although this was not a randomized
or prospective study, and no comparative analysis therefore
could be made, the mortality rate among the global patients
who received alternative treatments was 31%, which is lower
than the global mortality rate for our series, despite the
fact that these were patients with greater ventilatory and
oxygenation problems.

The in-hospital and 6 months mortality rate was 37.7% (37
of 98 patients) and 43.8% (39 of 89 patients), respectively.
The duration of in-ICU and in-hospital stay was 21 (range
14-39) and 34 (range 21-52) days, respectively. Mortality
was higher among the patients with comorbidities (60.5% vs
23.3%, p<0.01). All the patients with acute leukemia and
hematopoietic cell transplantation died. The mortality rates
in the patients with Pa0O,/FiO, >100 mmHg or <100 mmHg
showed no significant differences (41.2% vs 36.8%; p=0.25).

Total population (n=98) Survivors (n=61) Deceased (n=37) p-value
Total PEEP (cmH,0) 13.3 (3.2) 12.2 (2.9) 13.5 (2.8) 0.7
Tidal volume (ml) 411 (68) 407 (66) 417 (70) 0.8
Tidal volume (ml/kg/ideal body weight) 6.8 (1) 6.8 (1.1) 6.8 (0.7) 0.7
Ppl (cmH;0) 27.4 (4) 26.8 (4) 28.5 (4) 0.9
Csr (ml/cmH;0) 30 (9) 31 (8) 29 (10) 0.4
Pa0,/FiO; (mmHg) 145 (40) 147 (40) 142 (39) 0.5
pH 7.28 (0.08) 7.29 (0.06) 7.26 (0.09) 0.04
PaCO, (mmHg) 47 (9) 47 (9) 48 (11) 0.3

All data were recorded on day 1 of mechanical ventilation.

Csr: static compliance of the respiratory system; FiO;: fraction of inspired oxygen; PaO,: partial pressure of oxygen in arterial blood;
PaCO,: partial pressure of carbon dioxide in arterial blood; PEEP: positive end-expiratory pressure; Ppl: end-inspiratory plateau pressure.
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Figure 2  Mortality according to plateau pressure on days 1 and 7 of ARDS. Ppl: end-inspiratory plateau pressure.

Table 3  Factors associated to patient prognosis.
Odds Confidence p-value
ratio interval
Age 1.1 1.0-1.1 <0.01
Septic shock upon admission 4.8 1.2-18.8  <0.02
Plateau pressure>30cmH,0 5.3 1.5-19.3 0.01
Major comorbidities 13.8 3.6-52.1 <0.01

Factors independently associated to prognosis.

In 27 patients, Ppl was >30cmH,0 for at least 24h dur-
ing the first 48 h. The mortality rate in this group was 63%
versus 28% in the cases with Ppl <30cmH,0 (p=0.002). On
grouping the patients into tertiles according to increasing
Ppl ranges (<25, >25-<30 and >30cmH,0), the mortality
rate was seen to increase progressively (22.9%, 41.9% and
55%, respectively; p=0.046) (Fig. 2).

The working pressure was 14.6 (£3.7)cmH,0 in the
patients who survived and 16.2 cmH,0 (+3.6) in those who
died (p=0.04).

Other factors associated to increased mortality were
the presence of septic shock (67.5% vs 25.5%; p=0.03) and
the SOFA score of day 1 (8.9 [£3.1] vs 7.4 [£2.7] points;
p=0.01).

The logistic regression model for predicting in-hospital
mortality included patient age, the SOFA score, working
pressure (day 1), pH (day 1), Ppl>30cmH,0 for at least 24 h
during the first 48 h, the presence of major comorbidities
and septic shock. Only age, the presence of septic shock,
Ppl>30cmH,0 and major comorbidities were found to be
independently associated to increased mortality (Table 3).

Discussion

In this study of patients with ARDS we found the mortal-
ity rate to be lower than reported in previous studies, even

on considering the more seriously ill cases®'#'® (Table 4).
The factors associated to mortality were the presence
of major comorbidities, age, septic shock and MV with
Ppl>30cmH,0. In contrast to the proposal of the Berlin clas-
sification of ARDS, where the prognosis is stratified according
to impairment of the PaO,/FiO, ratio, we observed no
significant differences in mortality between patients with
moderate ARDS (PaO,/FiO; >100mmHg and <200 mmHg)
and severe ARDS (Pa0,/FiO, < 100 mmHg).’

There is controversy as to whether the introduction of
protective MV has resulted in effectively decreased mortal-
ity in ARDS. A recent systematic review including studies
carried out in the protective ventilation era recorded no sig-
nificant differences in mortality between the years 1994 and
2006.% However, two of the studies involving high PEEP lev-
els (LOVS and Express) were not included in this analysis.®*
Although these two studies revealed no improvement in sur-
vival, a metaanalysis that included both these trials and the
ALVEOLI study'® detected an improved prognosis in the sub-
group of patients with greater oxygenation problems and
exposed to high PEEP levels.

In our population, the criterion for selecting PEEP
initially included the level needed to obtain a Ppl of up to
28-30cmH,0 (as used in the Express trial),* and in the group
of patients with more intense hypoxemia, PEEP was selected
on the basis of the transpulmonary pressure (Ptp) with the
aim of reaching and end-expiratory Ptp of between 0 and
5cmH,0.% These selection methods surely resulted in the
application of higher PEEP levels, which in addition to
the strict selection of low Vt values, may have contributed
to the decrease in mortality observed in a group of patients
with mild ARDS. In this group the application of high PEEP
levels may be deleterious.’

A previous study, involving stratification according
to FiO, and PEEP in the group of patients with
Pa0,/Fi0, <200 mmHg and at least 10 cmH,0 of PEEP (i.e.,
similar to the criteria used in selecting our own patients),
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Table 4 Comparison of the principal demographic and ventilatory variables and of mortality between the different published

series and our population.

ALIVE (2003) VENTILA (2004)  KCLIP (2005) FINNALI (2009) ALIEN (2011) Villar et al. (2007)  CEMIC (2011)

n =401 n=198 n=3828 n=68 n=255 n=99 n=98
Inclusion AECC (<200) AECC (<200) AECC (<200) AECC (<300) AECC (<200) AECC AECC
criterion (<200) + PEEP>10  (<200) + PEEP > 10
and Fi0; > 0.5 and Fi0; > 0.5
Age 55.4 (18) 62 60.6 61 58 (41-73) 56 (44-67) 63 (47-72)
APACHE 1 n/d n/d 26 (8) n/d 21.6 (5.9) 20.8(6.9) 22 (7)
Pa0,/FiO; 119 (43) n/d n/d 200 114 (40) 155.8 (30) 146 (40)
PEEP 7.7 (3.5) 5-12 n/d 8 9.3 (2.4) 11.4 (3.1) 13 (3)
Vt/kg 8.3 (1.9) 6-8 n/d 8.6 7.2 (1.1) 7.5(1.7) 7(1)
Mortality 57.9% 63% 41.10% 47% 47.8% 45.50% 37.70%

FiO,: fraction of inspired oxygen; PaO,: partial pressure of oxygen in arterial blood 1; PEEP: positive end-expiratory pressure; Vt/kg:

tidal volume per kg ideal body weight.

reported higher mortality® - though statistical significance
cannot be inferred, due in part to the size of the popula-
tions in the two studies. Of the different factors that could
account for this difference, mention must be made of the
utilization of PEEP levels lower than those used in our study
(11.45+£3.09 vs 13.34+2.9cmH,0), and the lesser use of
rescue measures in refractory cases. In our population, spe-
cial rescue therapies were applied in 12% of the patients,
particularly ON inhalation, and ECMO in a single case.

Controversy remains regarding the role of rescue ther-
apies in the management of ARDS. As an example, no
improvement in patient survival has been demonstrated with
the use of NO, though in this case the clinical trials were car-
ried out before the introduction of protective MV strategies,
and generally involved patients without severely impaired
oxygenation.?' On the other hand, the utilization of ECMO
has gained renewed impulse in recent years thanks to tech-
nological developments and the results of a clinical trial
demonstrating benefit in terms of survival among selected
patients.??"2

Another ventilation strategy that may have contributed
to the improved survival observed could be the use of
ventilation in the prone position, which was more widely
employed than in some previous studies,?® reaching 20.4% of
the population. To date, only some trials had evaluated the
effect of ventilation in the prone position, with no obser-
vation of increased benefits. However, a recent study has
recorded significant improvement in survival with ventila-
tion in the prone position introduced early and with longer
sessions, together with protective MV measures.®

Another aspect to be considered in the ventilation strat-
egy is the general recommendation to maintain Ppl levels
of <30cmH,0.% It has been questioned whether this recom-
mendation applies to all patients, taking into account that
the true pressure that distends the lungs is Ptp.?® Never-
theless, a Ppl of >30cmH,0 was independently associated
to increased mortality. In this sense, some studies have
demonstrated the presence of alveolar overdistension and
the release of inflammatory mediators with Ppl levels even
>25cmH,0.2%%° The subgroup of patients in which Ppl lev-
els of >30cmH,0 were allowed surely represents the cases
most refractory to treatment despite the selection of high
PEEP levels, strict reduction of Vt, and the application of
recruitment maneuvering. The observation of increased

mortality in the patients with Ppl>30cmH;0 could war-
rant the earlier introduction of alternative therapies which
through the extracorporeal removal of CO, could allow even
further lowering of the applied Vt to below 4 ml/kg.>°

The difference in mortality between the different
cohorts could also be explained by other factors such as
the patient screening criteria used, the clinical characteris-
tics, the severity of ARDS, and comorbidities. The previous
clinical characteristics of the patients are important in rela-
tion to the prognosis, particularly the presence of major
comorbidities such as cancer or immune depression. In our
study all the patients with hematopoietic cell transplan-
tation and neutropenia who developed severe ARDS died.
The mortality rate in patients with immune impairment or
active malignancy remains high, since the cause giving rise
to ARDS is usually difficult to revert. Furthermore, it is not
uncommon for these patients to present several subsequent
complications.?" 32

Another factor associated to increased mortality was the
concomitant presence of septic shock and its association to
multiorgan failure, which could explain the poorer prognosis
in comparison with other etiologies of ARDS.'®3* Lastly, older
age was also associated to poorer survival. Although the use-
fulness of age as a prognostic marker in certain diseases has
been questioned,** in the case of ARDS the association has
been previously established by a number of studies.'®

A new definition of ARDS has recently been proposed: the
Berlin definition, based on the PaO,/FiO, ratio in patients
ventilated with at least 5cmH,0 of PEEP.° Likewise, a
prognostic stratification based on the Pa0O,/FiO, ratio has
been proposed. In our series, in the same way as in some
recent studies published after the Berlin classification, %"
we observed no significant differences in mortality between
the groups of patients with PaO,/FiO, above or below
100 mmHg. The application of ventilation in the prone posi-
tion in patients with greater gas exchange alterations, and
the option of using special rescue measures, possibly may
have contributed to reduce mortality in the more serious
cases. On the other hand, the mortality associated to ARDS
depends not only on the degree of lung injury but also on
the patient basal conditions and the presence of other organ
dysfunctions.

Although there were some missing data in the registry
of mortality after 6 months in our study (9 patients were
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lost), only two of the patients discharged from hospital
died in the course of the follow-up period, and both of
them had pre-existing comorbidities. The epidemiological
studies in general only report in-hospital mortality and/or
mortality after 90 days.'#"'® In series involving longer follow-
up, pulmonary, cognitive, neuromuscular and psychological
defects have been recorded as long as 5 years after the ARDS
episode.**~*° In an epidemiological study with 109 survivors,
the mortality rate after 12 months was reported as 11%, with
most of the fatalities occurring in the first few months.3”

Our study has several limitations. Firstly, its retrospec-
tive nature increases the risk of missing data. Nevertheless,
we were able to compile full information on most of the
patients, even after discharge. Secondly, as this was a
single-center study, its external validity may be questioned.
Likewise, other conditions that could have an impact upon
survival, such as ventilator-associated pneumonia (VAP) or
pneumothorax, were not contemplated. Lastly, although we
evaluated mortality over the long term, no analysis was
made of morbidity, chronic MV dependency or other disabil-
ities.

If the introduction of protective MV is found to result in an
improved patient prognosis beyond the context of controlled
studies, multicenter epidemiological studies involving large
patient samples would be needed for confirmation purposes.

In conclusion, our findings suggest that mortality associ-
ated to severe ARDS is less than reported in earlier years, and
is independently correlated to patient age, septic shock, MV
with Ppl>30cmH,0, and the existence of previous comor-
bidities. Mechanical ventilation using low Vt and high PEEP
levels, together with ventilation in the prone position and
the adoption of rescue measures in patients with refrac-
tory hypoxemia or hypercapnia may have contributed to this
potential benefit in terms of survival. In those patients dis-
charged from hospital, we observed no increase in mortality
upon assessment after 6 months. Lastly, the Berlin classifi-
cation did not allow stratification of the prognosis between
cases of severe ARDS and moderate ARDS.

Conflicts of interest

The authors have received no financial support for the
conduction of this study, and declare that they have no
conflicts of interest.

References

1. Zambon M, Vincent JL. Mortality rates for patients with
acute lung injury/ARDS have decreased over time. Chest.
2008;133:1120-7.

2. Phua J, Badia JR, Adhikari NK, Friedrich JO, Fowler RA, Singh
JM, et al. Has mortality from acute respiratory distress syn-
drome decreased over time?: a systematic review. Am J Respir
Crit Care Med. 2009;179:220-7.

3. Mercat A, Richard JC, Vielle B, Jaber S, Osman D, Diehl JL,
et al., Expiratory Pressure (Express) Study Group. Positive end-
expiratory pressure setting in adults with acute lung injury and
acute respiratory distress syndrome: a randomized controlled
trial. JAMA. 2008;299:646-55.

4. Meade MO, Cook DJ, Guyatt GH, Slutsky AS, Arabi YM, Cooper
DJ, et al., Lung Open Ventilation Study Investigators. Ventila-
tion strategy using low tidal volumes, recruitment maneuvers,

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

and high positive end-expiratory pressure for acute lung injury
and acute respiratory distress syndrome: a randomized con-
trolled trial. JAMA. 2008;299:637-45.

. Briel M, Meade M, Mercat A, Brower RG, Talmor D, Walter

SD, et al. Higher vs lower positive end-expiratory pressure
in patients with acute lung injury and acute respiratory dis-
tress syndrome: systematic review and meta-analysis. JAMA.
2010;303:865-73.

. Guérin C, Reignier J, Richard JC, for the PROSEVA Study Group.

Prone positioning in severe acute respiratory distress syndrome.
N Engl J Med. 2013;368:2159-68.

. Erickson SE, Martin GS, Davis JL, Matthay MA, Eisner MD. NIH

NHLBI ARDS Network. Recent trends in acute lung injury mor-
tality: 1996-2005. Crit Care Med. 2009;37:1574-9.

. Villar J, Pérez-Méndez L, Lépez J, Belda J, Blanco J, Saralegui

L, et al. HELP Network. An early PEEP/FIO2 trial identi-
fies different degrees of lung injury in patients with acute
respiratory distress syndrome. Am J Respir Crit Care Med.
2007;176:795-804.

. Ranieri VM, Rubenfeld GD, Thompson BT, Ferguson ND,

Calguel E, Fan E, et al., ARDS Definition Task Force. Acute
respiratory distress syndrome: the Berlin definition. JAMA.
2012;307:2526-33.

Hernu R, Wallet F, Thiolliere F, Martin O, Richard JC, Schmitt Z,
et al. An attempt to validate the modification of the American-
European consensus definition of acute lung injury/acute
respiratory distress syndrome by the Berlin definition in a uni-
versity hospital. Intensive Care Med. 2013;39:2161-70.

Villar J, Blanco J, del Campo R, Andaluz-Ojeda D,
Diaz-Dominguez FJ, Muriel A, et al., Spanish Initiative
for Epidemiology, Stratification & Therapies for ARDS (SIESTA)
Network. Assessment of PaO,/FiO, for stratification of patients
with moderate and severe acute respiratory distress syndrome.
BMJ Open. 2015;5:e006812.

Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson L,
et al. The American-European Consensus Conference on ARDS.
Definitions, mechanisms, relevant outcomes, and clinical trial
coordination. Am J Respir Crit Care Med. 1994;149:818-24.
Vincent JL, Moreno R, Takala J, Willats S, Mendonca A, Bruining
H, et al. The SOFA (Sepsis-related Organ Failure Assessment)
score to describe organ dysfunction/failure. Intensive Care
Med. 1996;22:707-10.

Villar J, Blanco J, Aidn JM, Santos-Bouza A, Blanch L, Ambros
A, et al., ALIEN Network. The ALIEN study: incidence and out-
come of acute respiratory distress syndrome in the era of lung
protective ventilation. Intensive Care Med. 2011;37:1932-41.
Linko R, Okkonen M, Pettila V, Pettila J, Parviainen L, Roukonen
E, et al., FINNALI-study group. Acute respiratory failure in inten-
sive care units. FINNALI: a prospective cohort study. Intensive
Care Med. 2009;35:1352-61.

Brun-Buisson C, Minelli C, Bertolini G, ALIVE Study Group.
Epidemiology and outcome of acute lung injury in European
intensive care units. Results from the ALIVE study. Intensive
Care Med. 2004;30:51-61.

Rubenfeld GD, Caldwell E, Peabody E, Weaver J, Martin DP, Neff
M, et al. Incidence and outcomes of acute lung injury. N Engl J
Med. 2005;353:1685-93.

Esteban A, Ferguson ND, Meade MO, Frutos-Vivar F, Apesteguia
C, Brochard L, et al., VENTILA Group. Evolution of mechanical
ventilation in response to clinical research. Am J Respir Crit
Care Med. 2008;177:170-7.

Brower RG, Lanken PN, Macintyre N, Matthey MA, Morris A,
Ancukiewicz M, et al., National Heart, Lung, and Blood Insti-
tute ARDS Clinical Trials Network. Higher versus lower positive
end-expiratory pressures in patients with the acute respiratory
distress syndrome. N Engl J Med. 2004;351:327-36.

Rodriguez PO, Bonelli I, Setten M, Attie S, Madorno M, Maskin
LP, et al. Transpulmonary pressure and gas exchange during


http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0200
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0205
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0210
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0215
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0220
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0225
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0230
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0235
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0240
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0245
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0250
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0255
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0260
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0265
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0270
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0275
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0280
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0285
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0290
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295

Mortality in patients with respiratory distress syndrome

363

21.

22.

23.

24.

25.

26.

27.

28.

29.

decremental PEEP titration in pulmonary ARDS patients. Respir
Care. 2013;58:754-63.

Afshari A, Brok J, Maller AM, Wetterslev J. Inhaled nitric oxide
for acute respiratory distress syndrome (ARDS) and acute lung
injury in children and adults. Cochrane Database Syst Rev.
2010:CD002787. July 7.

Australia and New Zealand Extracorporeal Membrane Oxygen-
ation (ANZ ECMO) Influenza InvestigatorsDavies A, Jones D,
Bailey M, Beca J, Bellomo R, Blackwell N, et al. Extracorpo-
real membrane oxygenation for 2009 Influenza A (H1N1) acute
respiratory distress syndrome. JAMA. 2009;302:1888-95.
Chalwin RP, Moran JL, Graham PL. The role of extracorporeal
membrane oxygenation for treatment of the adult respiratory
distress syndrome: review and quantitative analysis. Anaesth
Intensive Care. 2008;36:152-61.

Peek GJ, Mugford M, Tiruvoipati R, Wilson A, Allen E, Thalanany
MM, et al. CESAR trial collaboration. Efficacy and economic
assessment of conventional ventilatory support versus extra-
corporeal membrane oxygenation for severe adult respiratory
failure (CESAR): a multicentrer randomized controlled trial.
Lancet. 2009;374:1351-63.

Lopez-Saubidet |, Rodriguez PO, Maskin P, Attie S, Bonelli I,
Valentini R, et al. Utilizacion de oxigenaciéon con membrana
extracorporea en fase tardia del sindrome de distrés respirato-
rio agudo. Med Intensiva. 2011;35:448-50.

Estenssoro E, Rios FG, Apezteguia C, Reina R, Neira J, Ceraso
DH, et al., for the Registry of the Argentinian Society of Inten-
sive Care (SATI). Pandemic 2009 Influenza A in Argentina, a study
of 337 patients on mechanical ventilation. Am J Resp Crit Care
Med. 2010;182:41-8.

The Acute Respiratory Distress Syndrome Network. Ventilation
with lower tidal volumes as compared with traditional tidal vol-
umes for acute lung injury and the acute respiratory distress
syndrome. N Engl J Med. 2000;342:1301-8.

Gattinoni L, Chiumello D, Carlesso E, Valenza F. Bench-to-
bedside review: chest wall elastance in acute lung injury/
acute respiratory distress syndrome patients. Crit Care.
2004;8:350-5.

Terragni PP, del Sorbo L, Mascia L, Urbino R, Martin EL,
Birocco A, et al. Tidal volume lower than 6 ml/kg enhances
lung protection: role of extracorporeal carbon dioxide removal.
Anesthesiology. 2009;111:826-35.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Bein T, Weber-Carstens S, Goldmann A, Miller T, Staudinger
T, Brederlau J, et al. Lower tidal volume strategy (~3 ml/kg)
combined with extracorporeal CO2 removal versus ‘conven-
tional’ protective ventilation (6 ml/kg) in severe ARDS: the
prospective randomized Xtravent-study. Intensive Care Med.
2013;39:847-56.

Gilbert C, Vasu TS, Baram M. Use of mechanical ventilation
and renal replacement therapy in critically ill hematopoietic
stem cell transplant recipients. Biol Blood Marrow Transplant.
2013;19:321-4.

Azoulay L, Lemiale V, Mokart D, Pene F, Kouatchet A, Perez
P, et al. Acute respiratory distress syndrome in patients with
malignancies. Intensive Care Med. 2014;40:1106-14.

Sheu CC, Gong MN, Zhai R, Chen F, Baiwa EK, Clardy PF, et al.
Clinical characteristics and outcomes of sepsis-related vs non-
sepsis-related ARDS. Chest. 2010;138:559-67.

Sligl WI, Majumdar SR. How important is age in defining the
prognosis of patients with community-acquired pneumonia?
Curr Opin Infect Dis. 2011;24:142-7.

Villar J, Pérez-Méndez L, Basaldla S, Blanco J, Aguilar G, Toral
D, et al., Hospitales Espanoles Para el Estudio de la Lesion
Pulmonar (HELP) Network. A risk tertiles model for predicting
mortality in patients with acute respiratory distress syndrome:
age, plateau pressure, and PaO, /FiO, at ARDS onset can predict
mortality. Respir Care. 2011;56:420-8.

Groll DL, Heyland DK, Caeser M, Wright JG. Assessment of long-
term physical function in acute respiratory distress syndrome
(ARDS) patients: comparison of the Charlson Comorbidity Index
and the Functional Comorbidity Index. Am J Phys Med Rehabil.
2006;85:574-81.

Herridge MS, Cheung AM, Tansey CM, Matte-Martyn A,
Diaz Granados N, Al-Saidi F, et al., Canadian Critical Care Trials
Group. One-year outcomes in survivors of the acute respiratory
distress syndrome. N Engl J Med. 2003;348:683-93.

Herridge MS, Tansey CM, Matté A, Tomlinson G, Diaz-Granados
N, Cooper A, et al., Canadian Critical Care Trials Group.
Functional disability 5 years after acute respiratory distress
syndrome. N Engl J Med. 2011;364:1293-304.

Hopkins RO, Weaver LK, Collingridge D, Parkinson RB, Chan KJ,
Orme JF Jr, et al. Two-year cognitive, emotional, and quality-
of-life outcomes in acute respiratory distress syndrome. Am J
Respir Crit Care Med. 2005;171:340-7.


http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0295
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0300
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0305
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0310
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0315
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0320
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0325
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0330
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0335
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0340
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0345
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0350
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0355
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0360
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0365
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0370
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0375
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0380
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0385
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390
http://refhub.elsevier.com/S2173-5727(16)30028-5/sbref0390

	Mortality in patients with respiratory distress syndrome
	Introduction
	Material and methods
	Patients
	Data acquisition
	Statistical analysis


	Results
	Discussion
	Conflicts of interest
	References


