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Abstract

Our aims were to describe the prevalence of pulmonary hypertension in patients with acute respiratory distress syndrome
(ARDS), to characterize their hemodynamic cardiopulmonary profiles, and to correlate these parameters with outcome. All
consecutive patients over 16 years of age who were in the intensive care unit with a diagnosis of ARDS and an in situ pulmonary
artery catheter for hemodynamic monitoring were studied. Pulmonary hypertension was diagnosed when the mean pulmonary
artery pressure was >25 mmHg at rest with a pulmonary artery occlusion pressure or left atrial pressure <15 mmHg. During the
study period, 30 of 402 critically ill patients (7.46%) who were admitted to the ICU fulfilled the criteria for ARDS. Of the 30 patients
with ARDS, 14 met the criteria for pulmonary hypertension, a prevalence of 46.6% (95% Cl; 28-66%). The most common cause of
ARDS was pneumonia (56.3%). The overall mortality was 36.6% and was similar in patients with and without pulmonary
hypertension. Differences in patients’ hemodynamic profiles were influenced by the presence of pulmonary hypertension. The
levels of positive end-expiratory pressure and peak pressure were higher in patients with pulmonary hypertension, and the PaCO,
was higher in those who died. The level of airway pressure seemed to influence the onset of pulmonary hypertension. Survival
was determined by the severity of organ failure at admission to the intensive care unit.
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Introduction

Pulmonary hypertension (PH) includes a group of
diseases characterized by a progressive increase in
pulmonary vascular resistance (PVR) leading to right
ventricular failure (RVF) and death (1). PH is diagnosed
when the mean pulmonary artery pressure (MmPAP)
is >25 mmHg at rest in the presence of a pulmonary
artery occlusion pressure (PAOP) or left atrial pressure
<15 mmHg (2-4). Acute respiratory distress syndrome
(ARDS) is a clinical entity characterized by damage to the
alveolar epithelium and the endothelial barrier of the
pulmonary vessels, inflammation, and noncardiogenic
pulmonary edema that lead to acute respiratory failure (5).
The Berlin definition classifies ARDS as mild [ratio of partial
pressure of arterial O, to the fraction of inspired O, (PaO,/
F1O,) =300 mmHg, and >200 mmHg with positive end-
expiratory pressure (PEEP) or continuous positive airway

pressure (CPAP) >5cm H,0], moderate (PaO,/FIO,
=200 mmHg, and >100 mmHg with PEEP >5 cm H,0),
or severe (PaO,/FIO, =100 mmHg with PEEP >5 cm
H,0) (6). Approximately 10-15% of patients admitted to an
intensive care unit (ICU), and more than 20% of patients
undergoing invasive mechanical ventilation have been
shown to meet the ARDS criteria (7). The mortality reported
in different studies is 25-30% (8,9). In patients with ARDS, it
is common to observe persistent systolic artery pulmonary
pressure (sPAP) >30 mmHg or mPAP >25 mmHg (10).
Critically ill patients may develop PH as a result of ARDS,
sepsis, heart failure or left acute pulmonary thromboem-
bolism (11).

Few studies have described the cardiopulmonary
hemodynamic profile of critically ill patients in the ICU.
The true prevalence of PH in patients with ARDS is not
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well established. Beiderlinden et al. (12) reported a
prevalence of PH of 92% in a heterogeneous group of
ARDS patients. Differences in reported prevalence may
result from differences in the cohorts studied with respect
to the etiology of ARDS (primary vs secondary), hemody-
namic characteristics, and concomitant therapeutic inter-
ventions (e.g., permissive hypercapnia, the level of PEEP,
and the use of inotropes or vasopressors). This situation is
complicated by difficulties in defining PH properly and
understanding its pathophysiology and magnitude in
patients with ARDS. As a result, the impact of PH as an
independent variable in the evolution of ARDS and the
survival of patients with ARDS has been difficult to define.
However, there is indirect evidence (13) that the right
ventricular dysfunction caused by PH adversely affects
outcome. Knowledge of the prevalence and prognostic
significance of PH could suggest therapeutic interventions
for more effective management of PH in critically ill patients
with ARDS and improve their prognosis.

The purpose of this study was to describe the
prevalence of PH in patients with ARDS, to characterize
their hemodynamic and cardiopulmonary profiles and to
correlate those parameters with outcome.

Material and Methods

This observational and descriptive cohort study was
approved by the Institutional Review Board and performed
at the Instituto Nacional de Ciencias Médicas y Nutricion
Salvador Zubiran, Mexico City, from March 2007 to
February 2008. The hospital has 130 beds, and the
medical-surgical ICU has 14 beds, with medical and nursing
staff who are qualified in intensive care. At least one
intensivist and eight nurses are on duty 24 hours a day
(8-hour shifts). All the nurses receive regular training in
intensive care, and the ICU has a nurse-to-patient ratio of
1:2. Routine clinical rounds, including medical (fellows and
attending physicians) and nursing staff and meetings with
internists, pulmonologists, rheumatologists, oncologists,
endocrinologists, hematologists, nutritionists, surgeons
and infectious disease specialists are carried out daily in
the ICU. Approximately 450 patients are admitted to the
ICU each year. All consecutive patients older than 16 years
of age who were in the ICU with a diagnosis of ARDS, and
an in situ pulmonary artery catheter (PAC) for hemody-
namic monitoring were eligible. Demographic variables,
hemodynamics, need for inotropic agents or vasopressors,
reason for admission to the ICU, cause of ARDS, length of
stay in the ICU, duration of monitoring with a PAC, and
death in the ICU were recorded. The Acute Physiology and
Chronic Health Evaluation (APACHE) Il score was calcu-
lated at 24 h (14) and the Sequential Organ Failure
Assessment (SOFA) score (15) was calculated on admis-
sion to the ICU. Pressure recording was performed and
hemodynamic parameters calculated using the PAC. The
PAOP was obtained prior to the completion of an expiratory
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pause. A chest radiograph was taken in the anteroposterior
projection with portable equipment to verify the position of
the distal end of the PAC within the proximal pulmonary
artery. In our ICU, PAC is used for determining the etiology
of shock, lactic acidosis, pulmonary edema (cardiogenic vs
noncardiogenic), oliguric renal failure, pulmonary hyperten-
sion, and cardiac abnormalities such as mitral regurgitation,
atrial and ventricular septal defects, and cardiac tampo-
nade. It is also used to guide titration of fluid therapy and
vasoactive infusions (16). All patients were mechanically
ventilated using the ARDSNet protocol (17). Respiratory
system compliance was calculated as the tidal volume
divided by the difference between the inspiratory plateau
pressure and PEEP (18). All consecutive patients with
ARDS who were admitted to the ICU during the study
period were included.

We used the Berlin definition of ARDS (6). PH was
diagnosed when the mPAP was >25 mmHg at rest with a
PAOP or left atrial pressure <15 mmHg (2-4), and RVF
was defined as an mPAP >25 mmHg, right atrial pressure
greater than PAOP, and stroke volume index <30 L-min™"-m?
(19). We calculated the diastolic pulmonary arterial
pressure-pulmonary PAOP gradient (dPAP-PAOP).

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences software (version
20.1, SPSS, USA). Continuous variables are reported as
means + SD, or as a percentage for categorical variables.
The Student f-test was used to compare continuous
variables because all of them were normally distributed
(determined using the Kolmogorov-Smirnov test). The chi-
square or the Fisher exact test was used to compare
categorical variables. The association of variables was
examined using the Pearson or Spearman correlation,
depending on the sampling distribution. In all cases, a P
value <0.05 was considered to be statistically significant.

Results

During the study period, 402 critically ill patients were
admitted to the ICU, 30 patients (7.46%) fulfilled the criteria
for ARDS, and of those, 14 met the criteria for PH, resulting
in a prevalence of 46.6% (95% CIl=28-66%). All patients
received invasive mechanical ventilation. The general
characteristics of the study patients are presented in
Table 1. The mean age of the patients was 50 years; 14
were female. The most common cause of ARDS was
pneumonia (56.3%), and ARDS was of primary origin
in 70% of cases. Twenty-three patients (76.7%) met the
criteria for moderate ARDS (Table 1). The overall mortality
was 36.6% (11/30); five of the patients who died met the
diagnostic criteria for PH. Table 2 presents the hemody-
namic profiles and Table 3 the arterial blood gas analyses
and ventilator profiles of both groups of patients. The levels
of PEEP and peak pressure (PP) were significantly higher
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Table 1. Demographic and clinical data of ARDS patients.
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All patients (n=230) Without PH (n=16) PH (n=14) P
Female 14 [46.6 (28.3-65.6)] 8 [50 (24.6-75.3)] 6 [42 (17.6-71.1)] 0.696°
Age (years) 49.43 + 16.31 48.75 £ 17.44 50.21 + 15.54 0.811°2
Berlin definition ARDS
Moderate 23 [76.7 (57.7-90.0)] 14 [87.5 (61.6-98.4)] 9 [64.3 (35.1-87.2)] 0.204°
Severe 7 [23.3 (9.9-42.2)] 2[12.5 (1.5-38.3)] 5[35.7 (12.7-64.8)]
Causes of ARDS
Pneumonia 17 [56.3 (37.4-74.5)] 9 [56.3 (29.8-80.2)] 8 [57.1 (28.8-82.3)] 0.586°
Abdominal sepsis 6 [20 (7.7-38.5)] 4 [25 (7.2 -52.3)] 2 [14.3 (1.7-42.8)]
Acute pancreatitis 4 [13.3 (3.7-30.7)] 1[6.3 [0.1-30.2)] 2[21.4 (1.7-42.8)]
Bronchoaspiration 3[10 (2.1-26.5)] 2 [12.5 (1.5-38.3)] 1[7.1 (1.8-33.8)]
Type of ARDS
Primary 21 [70 (50.6-85.2)] 12 [75 (47.6-92.7)] 9 [64.3 (35.1-87.2)] 0.694°
Secondary 9 [30 (14.7-49.3)] 4 [25 (7.2-52.3)] 5[35.7 (12.7-64.8)]
Vasoactive drugs
Norepinephrine 23 [76.6 (57.7-90.0)] 12 [75 (47.6-92.7)] 11 [78.6 (49.2-95.3)] 0.818°
Dobutamine 14 [46.6 (28.3-65.5)] 4 [25 (7.2-52.3)] 10 [71.4 (41.9-91.6)] <0.001°
Milrinone 2 [6.6 (0.8-22.0)] 0 2 [14.3 (1.7-42.8)] 0.209°
SOFA score 9.53 + 2.98 9.56 + 3.18 9.50 + 2.84 0.309°
APACHE Il score 16.97 + 4.76 16.13 + 5.50 17.93 + 3.73 0.955%
Mortality 11 [36.6 (19.9-56.1)] 6 [37.5 (15.2-64.5)] 5[35.7 (12.7-64.8)] 0.919°

Data are reported as n [%(95%Cl)] except for age, SOFA and APACHE Il scores. ARDS: acute respiratory distress syndrome; PH:
pulmonary hypertension; SOFA: sequential organ failure assessment; APACHE: acute physiologic and chronic health evaluation. The
aStudent t-test, and Pchi-square or the Fisher exact test were used for statistical analyses.

in the PH group (Table 3). Table 4 shows the hemodynamic
profiles of all of the study patients and their outcomes.
PaCO, was significantly higher in the patients who died
(Table 5). There were no differences in the hemodynamic
profiles, arterial blood gas parameters or the ventilator

Table 2. Hemodynamic profile of ARDS patients.

parameters of the patients with and without PH or of those
who lived or died. Only one patient (3.33%) met the criteria
for RVF. There was a small but significant correlation
(r=0.427, P=0.019) between the dPAP-PAOP gradient
and the level of PEEP used in mechanical ventilation.

All patients (n=230) PH (n=14) Without PH (n=16) P
HR (bpm) 92.70 + 16.33 9157 + 18.18 93.68 + 20.83 0.771
RAP (mmHg) 9.47 + 2.60 10.43 + 2.56 8.63 + 2.41 0.059
sPAP (mmHg) 37.60 + 13.75 48.07 + 12.82 28.44 + 554 <0.001
dPAP (mmHg) 22.20 + 8.72 28.79 + 7.10 16.44 + 525 <0.001
mPAP (mmHg) 27.07 + 10.29 36.07 + 7.50 19.19 + 3.78 <0.001
dPAP-POAP (mmHg) 11.37 + 8.69 16.64 + 8.93 6.75 + 5.32 <0.001
POAP (mmHg) 10.83 + 2.98 12.14 + 2.59 9.69 + 2.89 <0.001
Cl (L'min""m™) 341 + 0.87 3.40 + 1.08 341 + 0.67 0.958
RVSWI (g-min""-m?) 9.19 + 5.03 11.15 + 5.78 7.49 + 3.64 <0.001
LVSWI (g-min™"-m?) 39.50 + 12.24 37.82 + 14.24 40.96 + 10.46 0.495
SVRI (dynas-s™'-cm™-cm?) 1817.17 + 666.09 1781.00 + 648.78 1848.81 + 700.50 0.786
PVRI (dynas-s™"-cm®-cm™) 371.27 + 249.128 514.50 + 289.03 24594 + 108.10 <0.001

Data are reported as means + SD. ARDS: acute respiratory distress syndrome; PH: pulmonary hypertension; HR: heart rate; RAP: right

atrial pressure; sPAP: systolic pulmonary artery pressure; dPAP:
pressure; PAOP: pulmonary artery occlusion pressure; Cl: cardi
ventricular stroke work index; SVRI: systemic vascular resistance
was used for statistical analyses.
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diastolic pulmonary artery pressure; mPAP: mean pulmonary artery
ac index; RVSWI = right ventricular stroke work index; LVSWI: left
index; PVRI: pulmonary vascular resistance index. The Student f-test
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Table 3. Blood gas and ventilatory parameters of ARDS patients.
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All patients (n=30) PH (n=14) Without PH (n=16) P
Tidal volume (mL) 536.80 + 42.69 545.57 + 42.55 529.13 + 42.67 0.301
PEEP (cmH,0) 12.27 + 3.62 13.71 + 3.40 11.0 + 3.42 <0.001
RSC (mL/cmH,0) 31.01 + 6.88 28.4 + 5.30 33.20 + 7.40 0.054
PP (cmH,0) 30.33 + 6.91 33.57 + 6.84 27.50 £ 5.77 <0.001
PaO, (mmHg) 75.40 + 27.72 77.82 + 38.21 73.28 + 14.49 0.778
PaCO, (mmHg) 36.74 + 7.06 37.84 + 6.86 35.78 + 7.32 0.435
PaO,/FiO, (mmHg) 141.34 + 46.18 132.13 + 50.77 149.41 + 41.71 0.315
SVO, (%) 70.19 + 7.10 69.61 + 6.75 70.70 + 7.57 0.684
D(a-v)O, (mL/dL) 3.35 + 0.55 3.35 + 0.60 3.36 + 0.53 0.963
pHa 7.35 + 0.04 7.35 + 0.04 7.35 + 0.03 0.755

ARDS: acute respiratory distress syndrome; PH: pulmonary hypertension; PEEP: positive end-expiratory pressure; RSC: respiratory-
system compliance; PP: peak pressure; PaO,: partial pressure of arterial O,; PaCO,, partial pressure of arterial CO,; FIO,: fraction of
inspired O,; SvO,: mixed venous oxygen saturation; D(a-v)O,: arteriovenous oxygen difference; pHa: potential of hydrogen. The

Student t-test was used for statistical analyses.

Discussion

The true prevalence of PH is unknown. Different
groups (10,12) have found a high prevalence of PH in
patients with ARDS; however, those studies included
heterogeneous patient populations with cardiopulmonary
problems prior to the event that precipitated acute ARDS,
or other comorbidities that are associated with the prior
existence of PH. Moreover, the selection criteria used in
these previous studies were overly broad and did not all
use the same definition of PH. Zapol et al. (10), in 1977,
were the first to note the existence of PH in patients with
ARDS and its influence on survival. All 30 patients in their
study were said to have PH, but the diagnostic criteria were

not stated, and the cohort consisted of patients with
different etiologies and disease severity, as shown by the
use of partial venoarterial bypass in eight patients and the
high mortality (80%). In a study by Sibbald et al. (20), the
prevalence of PH in patients with ARDS and sepsis was
72.5% (37/51); however, PH was defined as mPAP
>19 mmHg. Beiderlinden et al. (12) reported a PH
prevalence of 92.2% (95/103) in a group of critically ill
patients with ARDS diagnosed according to the criteria
proposed by Murray et al. (21) in 1988. These patients had
been referred from other hospitals as a result of treatment
failure, which suggests that they were in the late stages of
ARDS. However, there was no discussion of any pre-
existing cardiopulmonary disease that could have explained

Table 4. Hemodynamic profile of survivors and non-survivors.

Survivors (n=19)

Non-survivors (n=11)

HR (bpm)
RAP (mmHg)
sPAP (mmHg)
dPAP (mmHg)
mPAP (mmHg)

dPAP-POAP (mmHg)

POAP (mmHg)
Cl (L'min”"-m™)

RVSWI (g-min""-m?)
LVSWI (g-min~'-m2)
SVRI (dynas-s™-cm™®-cm)
PVRI (dynas-s™-cm™-cm)

90.47 + 19.66 96.54 + 19.03
9.42 + 2.56 9.55 + 2.80
38.16 + 14.22 36.64 + 13.51
23.26 + 9.93 20.36 + 6.12
28.32 + 10.98 2491 + 9.08
12.63 £ 9.92 9.18 = 5.79
10.63 + 3.18 11.18 £ 2.71
3.15 £ 0.67 3.84 + 1.03
8.41 + 5.38 10.55 + 4.25
39.43 + 12.85 39.61 + 11.72
1852 + 732.53 1758 + 560.80
381.95 + 271.63 352.82 + 216.22

HR: heart rate, RAP: right atrial pressure; sPAP: systolic pulmonary artery pressure; dPAP: diastolic
pulmonary artery pressure; mPAP mean pulmonary artery pressure; PAOP: pulmonary artery occlusion
pressure; Cl: cardiac index; RVSWI: right ventricular stroke work index; LVSWI: left ventricular stroke work
index; SVRI: systemic vascular resistance index; PVRI: pulmonary vascular resistance index. There were
no significant differences between the profiles of survivors and non-survivors (Student t-test).
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Table 5. Blood gas and ventilatory parameters and SOFA score of survivors and non-survivors.

Survivors (n=19) Non-survivors (n=11) P
PEEP (cmH20) 12.32 + 3.60 12.18 + 3.84 0.924
PP (cmH,0) 30.32 + 7.15 30.36 + 6.80 0.986
PaO, (mmHg) 75.95 + 32.96 74.44 + 16.47 0.888
PaCO, (mmHg) 34.51 £ 5.15 40.59 + 8.44 <0.001
PaO,/FiO, (mmHg) 144.64 + 47.84 135.64 + 44.81 0.616
SvO; (%) 69.18 + 6.46 71.92 + 8.11 0.317
D(a-v)O, (mL/dL) 3.43 + 047 3.23 +£ 0.68 0.367
pHa 7.36 £ 0.04 7.34 £ 0.03 0.181
SOFA score 8.58 + 2.47 11.18 + 3.15 <0.001

SOFA: sequential organ failure assessment; PEEP: positive end-expiratory pressure; PP: peak
pressure; PaO,: partial pressure of arterial O,; PaCO, partial pressure of arterial CO,; FIO,: fraction of
inspired O,; SvO,: mixed venous oxygen saturation; D(a-v)O,: arteriovenous oxygen difference; pHa:
potential of hydrogen. The Student f-test was used for statistical analyses.

the high prevalence of PH in the study patients.

In this study, we reported our experience with 30
patients with established ARDS (6), who underwent
hemodynamic monitoring using PAC upon admission to
the ICU. The diagnosis of PH was made by the currently
accepted hemodynamic (mPAP >25 mmHg) (2-4) and
echocardiographic criteria, as previously reported (22-24).
When selecting the study participants, special care was
taken not to include any with clinical conditions (e.g.,
cardiac or respiratory disease) that might have predis-
posed them to PH before the onset of ARDS. This might be
reflected by the existence of a normal PAOP in our cohort.
We found a PH prevalence of 46.6% in patients with ARDS,
which differs from that found in previous studies. This
difference from the earlier studies can be explained by our
strict selection criteria. The analysis of the hemodynamic
profile of patients with PH shows that even though our
cohortincluded patients with sepsis, cardiac output was not
different from those without PH. The analysis also shows
that the crucial site of PVR was at the pre-capillary level,
indicated by the existence of dPAP and PAOP gradients of
>5 mmHg. Resistance at this level may be determined by
active processes (e.g., hypoxemia, acidosis, or hypercap-
nia) or pathophysiological insults such as structural
damage, vascular remodeling, thrombosis, or perivascular
edema. However, resistance can also result from changes
in intrathoracic pressure produced by mechanical ventila-
tion. The lack of differences in gas exchange variables
between patients with and without PH suggests the
absence of vasoactive factors. Taken together, these
results suggest that changes in intrathoracic pressure
mediated by mechanical ventilation play a role in the
genesis of PH.

The effect of increased airway pressure on pulmonary
hemodynamics can be explained by the relationship
between PVR and lung volume. At low lung volumes,
near residual volume (RV), PVR is high. This resistance
decreases in the level of functional residual capacity and
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increases significantly again when the lung is inflated
to total lung capacity (TLC). The behavior of the right
ventricular pressure is explained by the participation of two
types of vessels; extra-alveolar vessels that are subject to
changes in pleural pressure and intra-alveolar vessels that
are subject to changes in alveolar pressure. At the RV,
resistance is low in the alveolar vessels butincreased in the
extra-alveolar vessels because the transmural pressure is
low. At TLC, the pleural pressure is negative; a negative
transmural pressure dilates extra-alveolar vessels and
reduces their resistance. However, when alveolar pressure
is positive, the transmural pressure of intra-alveolar
vessels increases and their resistance decreases. The
increase in PVR at RV is explained by the collapse of extra-
alveolar vessels, while the increase in PVR at TLC can be
explained by the collapse of alveolar vessels. As ARDS
evolves, significant and progressive increases in airway
pressures are often required to maintain oxygenation,
which can lead to alveolar over-distention. It is likely that in
our population, the increases in intrathoracic pressure
required to maintain adequate gas exchange were asso-
ciated with the existence of PH. The requirement of higher
intrathoracic pressure in patients with PH suggests the
presence of more severe lung damage. Our study does not
establish this possibility with certainty. It is not possible, for
example, to rule out the existence of thrombotic events or
more severe structural vascular changes in those patients
with PH.

Some studies suggest that PH may cause acute cor
pulmonale (ACP) in patients with ARDS. The incidence
of ACP in patients with ARDS has been reported in
echocardiographic studies conducted by Jardin and
colleagues (22-24). In 1985, that group reported a 61%
incidence of ACP in ARDS, but it had decreased to 25%
by 2001 (23,25). To explain this decrease, the authors
emphasized the implementation of the lung-protective
strategy (21,25) proposed by ARDSnet (6). This strategy
aims to limit the airway pressure and, therefore, reduce
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lung over-distention and thus transpulmonary pressure.
This method is thought to reduce the compression of intra-
alveolar vessels during mechanical ventilation, and, there-
fore, acts to decrease RV afterload. In this context, the
impact of ACP can be related to the level of pressure in the
airway. Jardin and Vieillard-Baron (22), using an echocar-
diographic diagnosis of ACP in patients with ARDS,
reported an incidence of 13% when the plateau pressure
was maintained between 18 and 26 cmH,0, 32% if the
plateau pressure was between 27 and 35 cmH,O, and
56% when plateau pressure exceeded 35 cmH,0. Osman
etal. (19) reported the incidence of RVF in 145 patients with
ARDS ventilated using the lung-protective strategy. Using
the hemodynamic criteria defined by the association of RVF
with mPAP >25 mmHg, central venous pressure >PAOP,
and stroke volume index <30 L/min, they reported an RVF
incidence of 9.6%, which can be explained by the use of the
lung-protective strategy, and by a definition of RVF that
included a low stroke volume index. Using the hemody-
namic definition proposed by Osman et al. (19), we found
that only one patient developed RVF, which can also
be explained by the implementation of a lung protection
strategy.

The influence of PH on the prognosis of patients with
ARDS is not certain. Different studies have shown that PH
may be a risk factor for increased mortality in patients with
ARDS. Squara et al. (13) studied 586 patients with ARDS,
reporting that the group of patients who died had a higher
mPAP. In contrast, Page et al. (26) reported an APC
incidence of 25% in 75 patients with ARDS and found no
difference in mortality when comparing the group with and
without APC. Similarly, Osman et al. (19) reported that the
presence of RVF in patients with ARDS did not influence
prognosis. Our study reports similar data to those
presented by Squara et al. (13) and Osman et al. (19).
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The degree of pulmonary hypertension did not influence
mortality (37.5% in the group without PH versus 35.7% in
the group with PH). In our cohort, mortality correlated with
the extent of organ failure as established by the SOFA
score at ICU admission, reflecting the findings of previous
studies (14,20). Interestingly, PaCO, levels in ICU survi-
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Study limitations

Our study has some limitations in that it represents the
experience of a single center and the sample size was
small. However, we believe that the prevalence of PH
associated with ARDS reported in this study, using stricter
selection criteria and updated diagnostic criteria, is in line
with the current realities of clinical management.

Conclusion

The prevalence of PH in patients with ARDS was
46.6%. The degree of PH was considered mild to
moderate, and the presence of PH did not correlate with
RVF. We have established for the first time, in our ARDS
patients, that the level of airway pressure seems to be
associated with the existence of PH, and the extent of PH
does not seem to influence survival. Rather, survival is
determined by the severity of organ failure on admission
to the ICU.
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