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ABSTRACT

Background: The current definition of acute respiratory distress syndrome (ARDS) is undergoing multiple revisions and is the subject to in-
ternational debate about its validity and applicability. Methods: Analysis of the international survey addressed to all health personnel in charge
of critical patients. This survey consists of twenty-two questions, in three languages . The aim was quantifying the perspectives related to the
definition, diagnosis and ventilatory support of ARDS. Results: A total of 346 surveys answered worldwide from 34 countries were analyzed. The
country that contributed most was Colombia (24.9%). The lowest acceptable PaO, for ARDS was between 86 to 90 mmHg (52.6%; 95% Cl:
163.7 t0 200.3). For 67.3% (95% Cl: 215.8 to 250.2) the initial ventilatory mode for patients with moderate to severe ARDS is volume-controlled
ventilation. 39% (95% Cl: 117.1 to 152.9) responded that they use the FiO,/PEEP table in ARDS for positive end-expiratory pressure (PEEP) titra-
tion. 73.1% (95% Cl: 236.8 to 269.2) believe that it is necessary to incorporate the SpO,/FiO, parameter to define ARDS. While 59.3% (95% Cl:
186.9 to 223) did not use Mechanical Power (MP) as a safety parameter for mechanical ventilator setting. Finally, 32.4% (95% Cl 52.8 to 79.2)
of respondents believe that a safe level of MP to minimize ergotrauma is up to 15 J/min. Conclusions: The intervention guidelines and practice
patterns reported by respondents, associated with diagnosis and ventilatory strategies in ARDS patients, differ widely among different critical care
health professionals, even within professionals of the same group.
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RESUMEN

Introduccion: La definicién actual del Sindrome de Distrés Respiratorio Agudo (SDRA) esta siendo sometida a multiples revisiones y es objeto
de debate internacional respecto de su validez y aplicabilidad. Métodos: Andlisis de una encuesta internacional dirigida a todo el personal sani-
tario a cargo de pacientes criticos. Esta encuesta consta de 22 preguntas, en 3 idiomas. El objetivo principal fue cuantificar las distintas perspec-
tivas relacionadas con la definicién, el diagnéstico y el soporte ventilatorio en el SDRA. Resultados: Se analizaron 346 encuestas contestadas
procedentes de 34 paises a nivel mundial. El pafs que mas contribuy6 fue Colombia (24,9%). La PaO, més baja aceptable para el SDRA se situd
entre 86 y 90 mmHg (52,6%; IC 95%: 163,7 a 200,3). Para el 67,3% (IC 95%: 215,8 a 250,2) el modo ventilatorio inicial, para pacientes con
SDRA moderado a severo, es la ventilacion controlada por volumen. El 39% (IC del 95%: 117,1 a 152,9) respondi6 que utiliza la tabla FiO,/PEEP
para la titulacion de la presion positiva al final de la espiracion (PEEP). El 73,1% (IC 95%: 236,8 a 269,2) cree que es necesario incorporar el para-
metro SpO,/FiO, en la definicién del SDRA. El 59,3% (IC 95%: 186,9 a 223) no utiliza la Potencia Mecénica (PM) como parametro de seguridad
para el ajuste del ventilador mecanico durante la asistencia ventilatoria del SDRA. Por ultimo, el 32,4% (IC 95%: 52,8 a 79,2) de los encuestados
cree que un nivel seguro de PM para minimizar el ergotrauma es de hasta 15 J/min. Conclusiones: Las pautas de intervencion y los patrones de
practica comunicados por los encuestados, asociados al diagnéstico y a las estrategias ventilatorias en pacientes con SDRA, difieren ampliamente

entre los distintos profesionales sanitarios de cuidados criticos, incluso dentro de profesionales de un mismo grupo.

Palabras clave: SDRA, UCI, ventilacion mecanica, encuesta.

Key messages

1. The current definition of ARDS has multiple interpretations
over time; however, even despite international expert con-
sensus, the perception of healthcare personnel in charge of
critically ill patients is very heterogeneous.

2. The guidelines for ventilatory management in patients with
ARDS appear to be a rather homogeneous consolidation,
although there is variability among different professionals
in the ICU.

Introduction

tress syndrome (ARDS) was made in the 1960’ by Dr. Da-

vid Ashbaugh et al[1]. In this definition, this syndrome was
characterized through ventilatory variables such as respiratory
system distensibility (Crs), partial pressure of carbon dioxide in
arterial blood (PaCO2) and partial pressure of oxygen in arte-
rial blood (Pa0,) levels, respiratory rate (RR) and the PiO,-PaO,
gradient.

In the late 80's, Murray et al.[2], maintained the variable of
distensibility within the previously proposed definition, correctly
contributing the acute appearance of new interstitial infiltrates
or pulmonary consolidations in the chest X-ray. He also classi-
fied severity according to the levels of positive end-expiratory
pressure (PEEP) required and for the first time the PaO,/FiO,
(P/F) ratio appeared as a variable for classifying the severity of
hypoxemia. It was not until the 90’s, with the creation of the
American-European Consensus[3], when pulmonary artery
wedge pressure measurement was included in the definition of
acute lung injury (ALl) (< 300 mmHg + PEEP) differentiating it
from ARDS through P/F ratio values (< 200 mmHg + PEEP). The
Berlin Consensus[4] of 2012 remained in force for many years.
It tried to be more specific in the definition:

1. Considering acuity as clinical onset or worsening occurring
in the last 7 days.
2. The importance of use of chest X-ray to evaluate opacities

The first approach to the definition of acute respiratory dis-
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not caused by pulmonary edema of cardiogenic origin.
3. Finally, the most significant contribution was the classifica-
tion of severity by maintaining the P/F ratio:

Mild < 300 to 200 mmHg + PEEP or CPAP > 5 cmH,O
Moderate <200 to 100 mmHg + PEEP or CPAP > 5 cmH,0)
Severe < 100 mmHg + PEEP or CPAP > 5 cmH,0

Currently, several revisions and updates have been pos-
tulated to redefine this syndrome, being that these proposals
are based on expert opinions[5],[6]. In this context, it seems
reasonable to consider the need to be able to objectify and
guantify the perspectives and judgments of professionals and
experts. The present investigation is based on the relevance of
the survey previously conducted by Dr. Carmichael et al[6] in
1996. The survey conducted by Dr. Carmichael made it pos-
sible to objectively and systematically quantify the perceptions
of health professionals, thus providing a more concrete and
comprehensive view of the various existing perspectives. The
main objective was to explore and measure the opinions of
experts in critical medicine and critical care regarding ARDS
and associated ventilatory support. The quantitative approach
used in the baseline survey allowed the collection of robust
data, which allowed inferences to be generated through risk
analysis. Secondary objectives were to establish a compara-
tive relationship between the baseline survey and the present
knowledge from health professionals involved in intensive care
units (ICU).

Materials and Methods

We conducted a cross-sectional observational analytical
study, through the design and execution of an international
survey in three languages (Spanish, English and Portuguese)
aimed at all healthcare personnel in charge of critical patients.
This survey consisted of twenty-two questions with the aim of
quantifying the different opinions related to the definition, di-



agnosis and support of patients with ARDS.

The current Berlin definition of ARDS was used, as well as
the severity classification of ARDS. The survey design was con-
ceived as a pilot, which was conducted among 13 critical care
and critical care experts from different disciplines and countries.
Once this pilot was completed, revisions and corrections were
made, estimating a maximum time of 15 minutes for comple-
tion. The types of questions included were multiple choice, sin-
gle response and open-ended questions to collect categorical
information on mechanical ventilation and ARDS.

Inclusion criteria (potential respondents) were considered
to be all health professionals in charge of critical patients in
an ICU, regardless of their specialty (or even in the absence of
specialty) and the type of critical unit they were in charge of.

After that, we proceeded to carry out the dissemination.
This survey was conducted in electronic format using Google
Forms and was promoted and disseminated through horizon-
tal, vertical and mixed social networks, via e-mail and web-
sites and/or applications in a random manner. Structural de-
velopment and data collection took place between March 7
and April 21, 2023 and it was anonymous and voluntary. The
participants had to give their informed consent. This was an
express consent, based on a positive action on the part of the
respondents who participated in this study, in which they ac-
cepted the conditions of the study, as well as the privacy poli-
cy, and was assumed by answering the questions and sending
the electronic document to the online database. This study re-
ceived the approval of the Ethics Committee of the ESC, which
met on January 17, 2023, by means of ACTA #9, resolution
8430 of 1993.

Professionals

To broaden the professional horizon to a multidisciplinary
level, the following categories were considered: ICU medical
specialist staff (IMS), ICU medical non-specialist staff (IMN-S)
which includes physicians with other specialties, kinesiologist
or physiotherapist (Kine/Pt) (for this study, they were defined
as equivalent since in both cases they are health professionals
with at least 5 years of university studies), respiratory thera-
pist (Rt) (defined as graduates in respiratory care, but which do
not correspond to university studies) and the category “other”
(general practitioners, inhalation therapists, nurses).

Statistical analysis

An initial descriptive analysis was made of the variables con-
sidering demographic, whose values are expressed as propor-
tions and their respective confidence intervals (95%).

The comparison between two polytomous variables was
performed using the Chi-square test, and with those variables
that presented significant association, multinomial regressions
were performed to calculate margins and subsequently plot the
associated risk.

For the categorical response variables, multiple binomial
regressions were used, and the profession variable was used
as the independent variable (dummy), expressing the results
as relative risk (RR) with their respective confidence intervals.
Similarly, with those variables with significant association, mul-
tinomial regressions were performed to calculate margins and
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subsequently plot the associated risk. For continuous variables,
multiple simple linear regressions were used to calculate the
mean difference between the significant variables for linear
post-estimation. Finally, the margins were calculated and the
associated risk was plotted. STATA v.18 (StatsCorp, College
Station, TX, USA) was used for data analysis and the signifi-
cance level was 0.05 (two-tailed test).

Results

Demographics

A total of 346 responses were collected internationally
from 34 countries. The country with the highest response rate
was Colombia (24.9%), followed by Mexico (17.1%), Brazil
(11.9%) and Chile (10.1%). After categorization by continent,
214 (61.9%; 95% Cl: 196.2 to 231.8) surveys corresponded to
South America, and Africa contributed only 1 (0.3%; 95% Cl:
-0.9 to 2.9). The professionals who answered the most surveys
were Kine/Pt with 35.3% (95% Cl: 104.5 to 139.5), of which
56.5% (119 to 122.9) belong to South America, followed by
IMS with 31.5% (95% Cl: 91.9 to 126) of which 53.7% (95%
Cl: 33.8 to 54.2) from Central America. The difference between
both polytomous variables (professionals and continent) was
statistically significant (p < 0.01).

Regarding the years of experience of the professionals, the
most prevalent category corresponds to < 5 years with 32.1%
(95% Cl: 93.9 to 128.1) and of which 41.4% (95% Cl: 35.4 to
56.6) corresponds to Kine/Pt. The lowest prevalence category
was between 10 to 15 years of experience with 18.2% (95%
Cl: 48.9 to 77.1) of which 34.9% (95% Cl: 13.7 to 30.3) cor-
responded to IMS [Figure 1A]. The difference between years
of experience regarding the different health care profession-
als was statistically significant (p < 0.05). The 53.8% (167.7 to
204.3) of professionals who responded to the survey reported
employment in public hospitals and 79.2% (95% Cl: 259.1 to
288.9) corresponded to critical care units classified as general
ICU. The other demographic variables are specified in Table 1
and 1A.

ARDS

32.1% (95% Cl: 93.9 to 128.1) of health care professionals
believe that three criteria are needed to define ARDS, of this
percentage, 37.8% (95% Cl: 31.8 to 52.2) are IMS and Kine/
Pt. Of the respondents, 11.6% (95% Cl: 28.3 to 51.7) believed
that only one criterion was needed to define ARDS, and of this
percentage, 32.5% (95% Cl: 6.3 to 19.7) corresponded to IMS
and 30% (95% Cl: 5.5 to 18.5) to Kine/Pt. The difference be-
tween criteria for defining ARDS regarding the different health
care professionals was not statistically significant (p = 0.09)
(Table 1A).

For the question: What is the lowest acceptable PaO2 in
your ICU for ARDS? 52.6% (95% Cl: 163.7 to 200.3) answered
between 86 to 90 mmHg, of which 36.3% (95% Cl: 53.2 to
78.8) corresponded to IMS, 34.1% (95% Cl: 49.3 to 74.6) to
Kine/Pt, 18.9% (95% Cl: 23.6 to 44.4) to Rt, 9.3% (95% Cl:
9.2 t0 24.8) to others and 1.7% (95% Cl: -0.4 to 6.4) to IMN-S.
Likewise, 1.2% (95% Cl: 0.1 to 7.9) of the respondents be-
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Figure 1. Probability of choice of ventilatory mode according to the type of professional in charge.

lieved that the minimum PaO, should be < 75 mmHg, while
0.3% (95% Cl: -0.9 to 2.9) believed it should be > 96 mmHg.
The difference between these polytomous variables was statis-
tically significant (p < 0.05) and the analysis of probability of
choice of different PaO, levels according to type of health care
professionals is shown in Figure 2A. The rest of the analysis for
this question is in Table 2A.

Regarding the initial ventilatory mode for patients with
moderate to severe ARDS, 67.3% (95% Cl: 215.8 to 250.2)
preferred volume-controlled(VC) ventilation, of which 45.5%
(95% Cl: 90.9 to 121) corresponded to Kine/Pt and 30.5%
(95% Cl: 57.1 to 84.9) corresponded to IMS [Figure 2A]. On the
other hand, 17.3% (95% Cl: 46.1 to 73.9) responded that they
preferred pressure-controlled (PC) ventilation, of which 38.3%
(95% Cl: 15.4 to 30.6) corresponded to IMS and 28.3% (95%
Cl: 9.9 to 24) to Rt [Figure 2A]. The difference between the
polytomous variables (the professions and ventilatory mode)
was statistically significant (p < 0.01) (Table 2A) Figure 1 shows
the probability of choice of these ventilatory modes, according
to profession.

Regarding the choice of tidal volume (Vt), 56.1% (95% Cl:
175.8 to 212.2) chose between 6 to 8 ml/kg ideal weight, of
which, 31.9% (95% Cl: 49.2 to 74.8) corresponded to Kine/
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Pt, 31.4% (95% Cl: 48.2 to 73.8) corresponded to IMS, 23.7%
(95% Cl: 34.3 t0 57.7) to Rt, 11.9% (95% Cl: 14.1 to 32) to
others and only 1% (95% CI: -0.8 to 4.8) to IMN-S. The dif-
ference between Vt choice regarding the different health care
professionals was not statistically significant (p = 0.14) (Table
2A).

For the question: Do you consider that airway pressure in-
fluences the choice of Vt? 84.9% (95% Cl: 280.1 to 307.1) an-
swered “Yes”, of which the highest proportion corresponded
to Kine/Pt with 32.7% (RR 0.87; 95% Cl: 0.75 to 1; p = 0.06).
However, there was no statistically significant difference in rela-
tion to any of the professionals (Table 2).

Regarding the question: Do you intentionally allow CO, re-
tention in ARDS? 76.9% (95% Cl: 250.6 to 281.4) answered
“Yes”, where 35.3% (RR 1.97; 95% ClI: 1.32 to 2.94); p <
0.01) corresponded to IMS and 38.4% (RR 1.91; 95% Cl: 1.28
t0 2.85); p < 0.01) corresponded to Kine/Pt. For the rest of the
professionals the values were not statistically significant (Figure
2).

Regarding the question that addresses the issue of whether
or not to use the FiO2/PEEP table in ARDS for PEEP titration,
39% (95% ClI: 117.1 to 152.9) answered “Yes”, although
only for the group of Kine/Pt was it statistically significant with
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Table 1. Demographic variables (baseline)

Demographics
North America
South America
Region Central America
Europe
Asia
Africa
IMS
IMN-S
Kine/Pt
Respiratory therapist
Other
<5
5-10
10 - 15
> 15
Public

Profession

Experience (years)

Hospital Private
University
Other
General
Cardiovascular
Pediatric
ICU Oncology
Urgency
Obstetrics

Other

Number (n = 346)

3
214
82
31
15
1
109

122
77
32

111
96
63
76

186
72
81

274
18
12

1
14
4

23

Percentage (%) 95% ClI
0.9 -04t06.4
61.9 196.2 to 231.8
23.7 66.4 to 97.6
8.9 20.5to 41.5
4.3 7.51t022.5
0.3 -091to029
31.5 91.9 to 126
1.7 1.2 to 10.8
35.3 104.5 to 139.5
22.3 61.8 t0 92.2
9.3 21.41t042.6
32.1 93.9 to 128.1
27.8 79.6 to 1124
18.2 48.9 to 77.1
21.9 60.8 to 91.2
53.8 167.7 to 204.3
20.8 57.1 to 86.9
23.4 65.5 to 96.5
2 1.81t012.2
79.2 259.1 to 288.9
5.2 9.9 to 26.1
3.5 5.29 t0 18.70
0.3 -091to0 29
4.1 6.8 to 21.2
1.2 0.1t0 7.9
6.7 13.9 to 32.1

Description of the demographic variables of the study. The data are expressed in number, their respective percentage and 95% confidence

interval (Cl).

IMS, ICU medical specialist staff; IMN-S, ICU medical non-specialist staff; Kine/Pt, kinesiologist and physiotherapist.

21.5% (RR 0.51; 95% ClI: 0.31 to 0.83; p < 0.01). It should
be clarified that 31.1% belonging to Rt was the group that
showed the highest probability of risk for the use of this table,
although it was not statistically significant (RR 1.16; 95% Cl:
0.31 to 0.83; p = 0.48) (Figure 2).

For the question: do you use the driving pressure (DP) as a
safety parameter for mechanical ventilator adjustment? 91%
(95% Cl: 304.5 to 325.5) answered “Yes”, and again the Kine/
Pt group with 37.5% (RR 1.29; 95% CI: 1.05 to 1.58; p < 0.05)
was the only statistically significant variable (Figure 2).

In the context of the question related to the inclusion of the
S/F parameter to define ARDS, 73.1% (95% Cl: 236.8 to 269.2)
agreed with doing so, however, it was not significant for the
categorization according to the type of professional (Table 2).

Likewise, on the topic of whether or not to include high-
flow nasal cannula (HFNC) in the definition of ARDS, 50.3%
(95% CI: 155.7 to 192.3) were not in favor of doing so. Of
these, 27.3% (RR 0.68; 95% Cl: 0.47 to 1; p = 0.05) belonged

to the professional group of Kine/Pt (Figure 2).

On the other hand, the survey results report that 59.3%
(95% Cl: 186.9 to 223) do not use Mechanical Power (MP) as
a safety parameter for mechanical ventilator adjustment, and
for this group the difference between the different health care
professionals was not significant (Table 2).

In the question: What is the highest level of PEEP you have
used? the results show that 43.3% (95% Cl: 130.9 to 167.1)
answered between 10 to 15 cmH, 0O, followed by 39.8% (95%
Cl: 119.1 to 154.9) between 16 to 20 cmH,O. IMS presented
an average difference of 2.5 cmH,0 of PEEP (95% Cl: 0.81 to
4.18; p < 0.01) more than the group of other professionals,
while Kine/Pt presented an average difference of 2.4 cmH,0
of PEEP (95% Cl: 0.69 t0 4.01; p < 0.01) more than the group
of other professionals, both differences being statistically sig-
nificant (Figure 3). In turn, the difference between IMS and
Kine/Pt was 0.13 cmH,0 of PEEP (95% Cl: - 0.96 to 1.22; p
= 0.81). The other data associated with this question are de-
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Table 2. Determination of relative risk (RR) according to profession

Question n (%)
IMS 95 (3.,3)

Does the Paw influence
IMN-

the choice of VT? > 2 (-r)
Kine /Pt 6 (32.7)
Respiratory therapist 9 (23.5)
IMS 4 (35.3)

Do you allow uns 6(2.3)

intentional CO,

retention in ARDS? ~ Kine /Pt 102 (38.4)
Respiratory therapist 0 (18.8)
IMS 7 (34.8)

Do you use the FiO,/ | \1\is 2 (1.5)

PEEP table in ARDS?
Kine /Pt 9 (21.5)
Respiratory therapist 2 (31.1)
IMS 100 (31.8)

Doyou use DPin ARDS |\ /v s 5 (1.6)

for MV adjustment? i
Kine /Pt 118 (37.5)
Respiratory therapist 68 (21.6)
IMS 3(32.8)

Should SpO,/FiO, be |\in.o

included to define 5(1.9)

ARDS? Kine /Ft 88 (34.8)
Respiratory therapist 51 (20.2)
IMS 69 (40.1)

Should the HFNC be
IMN-S

included to define 301.7)

ARDS? Kine /Ft 7 (27.3)
Respiratory therapist 5 (20.4)
IMS 0(35.5)

Do you use the MP |\ < 2 (1.4)

in ARDS for MV

adjustment') Kine /Ft (31 9)
Respiratory therapist 36 (25.5)

RR p 95% CI

0.96 0.56 0.84 to 1.09
0.92 0.66 0.63 to 1.34
0.87 0.06 0.75 to 1

0.99 0.87 0.86 to 1.13
1.97 <0.01 13210 2.94

1 - -

1.91 <0.01 1.28 t0 2.85
1.48 0.07 0.97 t0 2.27
0.92 0.70 0.60 to 1.41
0.71 0.58 0.22 t0 2.34
0.51 <0.01 0.31 10 0.83
1.16 0.48 0.76 to 1.77
1.22 0.06 0.99 to 1.51
1.11 0.61 0.74 t0 1.67
1.29 <0.05 1.05 to 1.58
1.18 0.14 0.95 to 1.46
0.94 0.52 0.77 to 1.14
1.03 0.90 0.69 to 1.52
0.89 0.24 0.73 to 1.08
0.82 0.08 0.65 to 1.03
1.13 0.49 0.80 to 1.58
0.89 0.79 0.38 10 2.10
0.68 0.05 0.47 to 1

0.81 0.29 0.55t0 1.19
1.83 0.06 0.97 to 3.46
133 0.66 0.37 to 4.80
1.48 0.24 0.78 t0 2.81
1.87 0.06 0.98 to0 3.57

Paw, airway pressure; VT, tidal volume; CO,, carbon dioxide; ARDS, acute respiratory distress syndrome; FiO,, fraction inspired oxygen; PEEP,
positive end-expiratory pressure; DP, driving pressure; MV, mechanical ventilator; SpO,, peripheral oxygen saturation; HFNC, high-flow nasal

cannula; MP, mechanical power.

IMS, ICU medical specialist staff; IMN-S, ICU medical non-specialist staff; Kine/Pt, kinesiologist and physiotherapist.

N, prevalence; RR, relative risk; Cl, confidence interval.

The results presented are based on group 5 (other professionals) as the comparator in the analysis. Values in bold are statistically significant.

tailed in Table 3.

In the question: What PEEP level would you never exceed?
49.2% (95% Cl: 135.6 to 170.4) answered between 16 to 20
cmH,0, followed by 23.8% (95% Cl: 59.2 to 88.8) indicating
that they would never exceed values between 10 to 15 cmH,0.
The only professionals who presented a significant difference
were the Kine/Pt with a difference in PEEP average of 3.2 cm-
H,0 (95% Cl: 0.92 t0 5.58; p < 0.01) with respect to the group
of other professionals (Table 3 and Figure 3).

71% (95% Cl: 210.1 to 241.9) considered the Driving Pres-
sure (DP) level adequate for ARDS to be between 13 to 15 cm-
H,O, of which 38.5% (95% Cl: 72.6 to 101.4) corresponded
to Kine/Pt and 31.9% (95% Cl: 58.2 to 85.8) corresponded to
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IMS. For this variable, there was no statistically significant dif-
ference in relation to the professionals (p = 0.67) (Table 2A).

For the question: What do you consider to be the target
Plateau Pressure (Pplat)? 88.2% (95% Cl: 293.2 to 316.8) of
professionals considered between 25 to 30 cmH,0, of which
37.1% (95% Cl: 96.4 to 129.6) corresponded to Kine/Pt and
31.8% (95% Cl: 80.9 to 113) to IMS. The difference between
these polytomous variables (professional and Pplat) was statisti-
cally significant (p < 0.05) (Table 2A).

Associated with pulmonary artery pressure measurement,
45.4% (95% Cl: 138.8 to 175.2) responded that they never
use it, while 30.4% (95% Cl: 88.2 to 121.8) responded that
they rarely use it. The difference between these polytomous
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Figure 2. Probability of choice of the different variables according to the type of professional in charge.

Figure 3. Probability of choice of PEEP level according to the type of professional in charge
** All the figures described with letter A, are in the supplementary material.
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I
Table 3. Difference in average PEEP choice levels according to profession

Question Mean (SD)
IMS 17.6 (4.3)
What is the highest IMN-5 18767
level of PEEP you have Kine/Pt 17.53.7)
used? Respiratory therapist 15.1 (4.1)
Other 15.1 (5.8)
IMS 20.2 (5.1)
What PEEP level would IMN-5 21.6 (5.9)
you never exceed?  Kine/Ft 21.5 (5.6)
Respiratory therapist 18 (5.7)
Other 18.2 (7.8)

Coeff ) 95% ClI
2.5 < 0.01 0.81t0 4.18
3.5 0.06 -0.16 to 7.23
2.4 < 0.01 0.69 to 4.01

- 0.04 0.98 -1.80to 1.73
1.9 0.10 - 0.39 to 4.27
3.4 0.23 -2.11 to 8.85
3.2 < 0.01 0.92 to 5.58
-0.2 0.86 -2.68to2.23

PEEP, positive end-expiratory pressure; SD, standard deviation; Coeff, mean difference.
IMS, ICU medical specialist staff; IMN-S, ICU medical non-specialist staff; Kine/Pt, kinesiologist and physiotherapist.
The results presented are based on group 5 (other professionals) as the comparator in the analysis. Values in bold are statistically significant.

variables was statistically significant (p < 0.01) (Table 2A).

Finally, the safe level of MP to minimize ergotrauma was
32.4% (95% Cl: 52.8 to 79.2) for those who believe this value
to be 15 J/min, of which, 31.8% (95% Cl: 13.4 to 28.6) corre-
sponded to both IMS and Rt. Likewise, 25.5% (95% Cl: 39.7 to
64.3) believe that the value is 17 J/min, while 19.1% (95% ClI:
27.9 to 50.1) believe that MP does not influence ergotrauma.
The difference between these polytomous variables (the profes-
sionals and MP) was not statistically significant (p = 0.23) (Table
2A).

Discussion

This research shows an interesting international perspective
on the current definition and ventilatory support for ARDS in
adult patients. Through the twenty-two questions that were
posed, and using a cross-sectional design, we were able to
quantitatively analyze the tendency and eventually the rela-
tive risk towards certain skills and decisions on the same issues.
Likewise, unlike the work of Carmichael[7] who only consulted
physicians, our analysis expands the circle of health profession-
als who are linked to critical medicine and intensive care in a
multi- and transdisciplinary manner, including professionals
who deal with critical patients but outside ICU. This allowed us
to provide a more global vision for the analysis of the objective
of this research.

An advantage achieved through our study was to be able
to generate an international qualitative-quantitative analysis
with which trends can be established, according to the type of
professional, towards important updated diagnostic and ther-
apeutic concepts. It should be emphasized that these results
should under no circumstances be interpreted as an official
social position of health professionals working with critically ill
patients.

Interestingly, our survey shows that 32.1% believe that at
least three criteria are necessary to define ARDS, 11.6% of re-
spondents believe that only one is needed, and less than 20%
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believe that more than 5 criteria are necessary to define ARDS.
These data coincide with those described in the initial work of
Murray et al.[2], from which the recognized score is derived.
Associated with this finding, the use of lung ultrasound[8] at
the point of care has a great clinical approach which can re-
place radiography trying to optimize diagnostic times. Beyond
being operator-dependent, it has had an important relevance
among health professionals in ICU, although its use requires a
relatively short learning curve[9].

Regarding PaO, targets for ARDS, the ARDS Network[10]
proposes values between 55 to 80 mmHg, which coincide with
the results of the survey designed by Carmichael[7], while in our
research 52.6% of respondents consider the minimum PaQ, to
be between 86 to 90 mmHg, followed by 22.8% for 91 to 95
mmHg. This is consistent with the fact that the incorporation of
international recommendations into clinical practice tends to be
slow, and can take up to 17 years[11].

Daoud et al. [12], in an international survey conducted in
2021, explored the preference of clinicians regarding the pre-
ferred ventilatory mode, reporting a high heterogeneity in the
preferences of the respondents. However, these findings de-
note that, within the conventional ventilatory modes, PC ven-
tilation was the most common for the management of ARDS.
Data that differ from those found in our investigation, where
the observed results indicate that 67.3% prefer VC ventilation,
while 17.3% prefer PC ventilation. It is likely that, in our survey,
the preference for VC ventilation is mainly due to the multidis-
ciplinary participation of health professionals.

For Carmichael et al.[7], the appropriate Vt for ARDS pa-
tients were between 10 to 15 ml/kg. However, Gattinoni[13] in
2005, proposed the concept called “baby lung” where, based
on radiological tomographic calculations, the author deter-
mined that a diseased lung in patients with ARDS behaved like
the lung of a pediatric patient between 5 and 6 years of age,
proposing then to program a Vt equivalent to 6 ml/kg of ideal
weight. This coincides with that reported by Carmichael et al[7]
and with what was found in our work, where 56.1% of the
respondents believe that the ideal Vt for these patients is be-



tween 6 to 8 mi/kg of weight, although 42.8% consider that it
should be < 6 ml/kg of weight.

Related to permissive hypercapnia, Bigatello et al.[14], de-
fined it as a ventilatory strategy for the ventilatory treatment
of ARDS in those patients in whom CO, retention is the result
of hypoventilation as a consequence of low Vt management
to minimize mechanical ventilator-associated lung injury (VALI),
through low alveolar pressures. While Hickling et al.[15], em-
phasized limiting Pplat to < 30 cmH,O and allowing slow CO,
retention to levels where acute acidosis is “tolerable”. Webb
et al.[16], emphasize the relevance of alveolar recruitment and
not only gas exchange, taking care to avoid alveolar shear.
Thus, from an integrated analysis it can be established that
the safety levels for hypercapnia and acidosis persist at present
in an uncertain range. According to our research, 76.9% of
respondents confirm that they use this strategy, being mainly
chosen by Kine/Pt. These data coincide with the results pub-
lished by Carmichael[7], although they were not expressed
quantitatively.

The rationale for the use of the P/F table to program PEEP
in these patients is based on the clinical trial conducted by the
ARDS Network group[17], where they conclude that in patients
with ARDS, the programming of PEEP using this table improves
gas exchange, although it did not show significant differences
when mortality was evaluated. Our analysis shows that 39% of
the respondents confirm the use of this tool. Kine/Pt stand out
within this group.

The Lung Safe trial[18] is an international multicenter
study, with prospective longitudinal design, conducted in
2014 and its main objective was to evaluate the incidence
and outcomes of patients with ARDS hospitalized in intensive
care units in 50 countries. The authors report on PEEP levels
that 82.6% received levels below 12 cmH,O. Likewise, Hodg-
son et al.[19], by means of a clinical trial, compared two PEEP
levels (high and low) using alveolar recruitment maneuvers by
means of the technique called “staircase” (Open Lung Ap-
proach), and concluded that the intervention was associated
with a lower inflammatory response (measurement of cyto-
kines), better oxygenation and better pulmonary distensibility
with respect to the control group. In a systematic review with
meta-analysis of clinical trials[20], comparing the same two
levels of PEEP, it is reported that there was no significant dif-
ference in mortality at 28 days of follow-up between both
groups. In Carmichael’s work[7], the maximum PEEP levels did
not exceed 25 cmH,0, and the mean number of respondents
preferred levels between 10 and 15 cmH,O. These values
agree with the results of our study: 43.3% responded that the
highest PEEP levels used were between 10 to 15 cmH,0, while
49.2% responded that they never exceeded levels between
16 to 20 cmH,0O.

On the other hand, 88.2% of the respondents of our inves-
tigation, consider that the target Pplat levels for ARDS patients
are between 25 to 30 cmH,O, while 71.1% prefer to main-
tain adequate DP levels between 13 to 15 cmH,0. These values
correspond to current evidence. The Lung Safe[18] mentions
a mean Pplat of 24.4 cmH,0 and 15.5 cmH,0 of DP. Guerin
et al.[21], through an analysis that included two randomized
clinical trials, reported that an average DP of 13.5 cmH,0 was
associated with an increased risk of mortality in patients with
ARDS.
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Likewise, associated with the use of pulmonary artery
wedge pressure measurement, current definitions have elimi-
nated this parameter due to the high risk of its installation
and the poor benefit it shows in these patients. In our results,
the responses show that 45.4% never use this procedure,
and only 30.4% use it rarely. Carmichael[7] on the other
hand, reported that levels < 15 cmH,O were related to safe
PEEP levels.

Currently, many authors have attempted to redefine ARDS.
Many of the new proposals include both high-flow nasal can-
nula oxygen therapy (HFNC) and S/F ratio in them. Yuan et
al.[22], propose a S/F < 315 mmHg as a value equivalent to a
P/F < 300 mmHg and further mention that other authors[23]
propose a requirement of at least 30 L/min of HFNC as diag-
nostic criteria for ARDS. A similar and more recent approach is
that proposed by Van der Ven et al.[24], for ARDS by COVID
19, who assume that 30 L/min HFNC is capable of providing 5
cmH,0 of PEEP and could replace the classic definition that in-
cludes only PEEP from the invasive mechanical ventilator. How-
ever, for 73.1% of the respondents in our investigation, there
was agreement to include the S/F parameter in the definition
of ARDS and 50.3% were not in favor of including HFNC in
this definition.

The measurement of energy transfer to quantify the risk
of ergotrauma has been simplified using the MP[25] formula.
Until now the use of this variable has been solely in the con-
text of minimizing VALI[26]. However, some works have tried
to use this variable within the definition of ARDS. Costa et
al.[27], reported in their meta-analysis how MP was associated
with higher mortality with values > 15 J/min, values similar to
those obtained by Haudebourg et al.[28], through observa-
tional studies. Likewise, our survey results show that 32.4% of
respondents believe that 15 J/min is a safe value to minimize
ergotrauma, while 59.3% of respondents stated not to use
this variable.

Finally, multidisciplinary work is considered the fundamen-
tal and complementary base for the success of critical patient
care. The differences found in this survey with respect to the
different professionals are probably due to the heterogeneity in
the conformation and management of critical care units world-
wide.

Conclusions

The intervention guidelines and practice patterns reported
and analyzed by the respondents in this research, associated
with the diagnosis and treatment from ventilatory strategies in
patients with ARDS, differ widely among the different health
professionals in critical care, and even within professionals of
the same group.
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