
An observational cohort study
to determine efficacy, adherence and
outcome of the early initiation
of pressure support ventilation during
mechanical ventilation

Guy Glover,1 Bronwen Connolly,2,3,4 Stefania Di Gangi,1 Lisa Ayers,1

Marius Terblanche,1,5 Richard Beale,1 Nicholas Hart2,3,4

To cite: Glover G, Connolly B,
Di Gangi S, et al. An
observational cohort study
to determine efficacy,
adherence and outcome of
the early initiation of pressure
support ventilation during
mechanical ventilation. BMJ
Open Resp Res 2014;1:
e000028. doi:10.1136/
bmjresp-2014-000028

Received 21 February 2014
Revised 30 March 2014
Accepted 5 April 2014

1Department of Critical Care,
Guy’s and St Thomas’ NHS
Foundation Trust, London, UK
2Division of Asthma, Allergy
and Lung Biology, King’s
College London, London, UK
3Lane Fox Respiratory Unit,
Guy’s and St Thomas’ NHS
Foundation Trust, London,
UK
4Guy’s and St Thomas’ NHS
Foundation Trust and King’s
College London, National
Institute of Health Research
Biomedical Research Centre,
London, UK
5Division of Health & Social
Care Research, King’s College
London, London, UK

Correspondence to
Dr Guy Glover;
guy.glover@gstt.nhs.uk

ABSTRACT
Background: Timely initiation of weaning from
mechanical ventilation (MV) is important. Non-validated
screening criteria may delay weaning if too
prescriptive. This study observed physician-led
utilisation of pressure support ventilation (PSV),
referenced to four reported conventional screening
criteria hypothesising that these criteria would have
delayed the weaning progress.
Methods: A prospective observational cohort study of
adult patients receiving MV in a 30-bed university
hospital intensive care unit (ICU). Logistic regression
analysis identified factors associated with PSV failure.
Outcome is reported according to adherence to the
screening criteria.
Results: 209 patients were included (age 62.6
±15.9 years, male:female 115:94, Acute Physiology and
Chronic Health Evaluation (APACHE) II 16.7±6.1).
Median (IQR) time to initiate PSV was 11.0 (5.0–22.0)
h, and duration of weaning to extubation was 43.0
(13.0–121.5) h. PSV weaning was initiated despite
significant hypoxia (partial pressure of arterial oxygen
to fraction of inspired oxygen ratio (PaO2:FiO2) 35.8
±15.9 kPa), moderate positive end-expiratory pressure
levels (7.5±2.5 cm H2O), deep sedation (44%
Richmond Agitation and Sedation Scale (RASS) ≤−3)
and cardiovascular instability (48.8%). At PSV
initiation, 85% of patients violated at least one
screening criterion, yet 74.6% of patients remained
stable for 24 h and 25.4% of patients were
successfully extubated within 12 h. There was no
association between individual screening criteria and
PSV failure. Failure to sustain a PSV trial was
associated with ventilation >7 days (RR=2.12 (1.33 to
3.38), p=0.002) and ICU mortality (RR=2.94 (1.46 to
5.94), p=0.002).
Conclusions: Physician-led transition to PSV and
weaning was often initiated early and successfully
before patients fulfilled conventional screening criteria.
Failure to sustain a PSV trial could be an early
indicator of prolonged MV and ICU mortality and
warrants further investigation. These data support the
view that current screening criteria may delay initiation
of weaning.

INTRODUCTION
Weaning describes the process of liberation
from mechanical ventilatory support.1

Following adequate treatment of the cause of
acute respiratory failure, the clinician must
make an assessment of the patient’s readi-
ness to wean.1 Delay in appreciation and
assessment of readiness to wean are key
factors contributing to prolonged mechan-
ical ventilation (MV) with adverse conse-
quences on the intensive care unit (ICU)
length of stay, ICU-related complications and
healthcare-associated costs.2 Recognising the
earliest time point when weaning can be
attempted has significant potential clinical
benefit, although weaning practices vary sig-
nificantly internationally.3

In patients who cannot undergo immedi-
ate ventilator liberation following an initial
spontaneous breathing trial (SBT), current
evidence suggests that ventilator weaning is
best performed either by repeated SBTs or
by gradual reduction in pressure support
ventilation (PSV).4 5 Weaning trials and
guidelines commonly apply screening

KEY MESSAGES

▸ Recognising the earliest time point when
weaning from mechanical ventilation can be
attempted has significant potential clinical
benefit.

▸ Conventional screening criteria for determining
readiness-to-wean including hypoxia, levels of
positive end expiratory pressure, sedation score
and cardiovascular stability may delay weaning
progress.

▸ Physician-led weaning to pressure support venti-
lation is often initiated early and successfully
prior to patients meeting conventional screening
criteria.
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criteria, which must be fulfilled to determine the clinical
stability of patients before weaning can be started.1 2 4–10

In these trials, weaning occurs in series with resolution
of the underlying illness. Typical screening criteria
include measurement of partial pressure of arterial
oxygen to fraction of inspired oxygen ratio (PaO2:FiO2)
>26.3 kPa, positive end-expiratory pressure (PEEP)
≤5 cm H2O and no requirement for vasoactive drugs or
sedation. However, the clinical utility of these criteria
has never been validated. If these criteria are too pre-
scriptive, then close adherence could potentially delay
weaning, by excluding patients who may otherwise suc-
cessfully wean if attempted. This issue is highlighted in
the seminal work of Esteban et al5 which employed
standard weaning criteria and, in a cohort with modest
illness severity, reported that weaning did not start for
over 1 week. Furthermore, in the trial of Ely et al,2 by the
time-screening criteria were fulfilled in their cohort, the
majority could be immediately extubated, suggesting
that a positive SBT could have been achieved at an
earlier stage. Indeed, in a broader context, the role of
protocols in the weaning process is not clear.2 8 11

The aim of this study was to observe the practice of
physician-led weaning using the PSV mode, referenced
to four conventional screening criteria for weaning, to
assess efficacy, adherence and outcome. We investigated
the factors associated with failure to establish PSV and
hypothesised that adherence to these conventional
screening criteria would have delayed the weaning
process.

METHODS
Study design and ethical approval
This was a non-interventional, prospective, observational
cohort study of sequential critically ill adult patients
(≥18 years of age) conducted in two 15-bedded, mixed
medical–surgical ICUs of a large university teaching hos-
pital between August 2005 and April 2007. Recruitment
was pragmatic, occurring over a predefined time frame,
with no a priori sample size determined. The study was
approved by the institutional ethics review board of the
hospital that waived the requirement for informed
consent from patients. The Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
guidelines for reporting observational studies have been
followed in the reporting of this study.12

Patients
Patients were eligible for inclusion if they underwent ini-
tiation of invasive MV (via an endotracheal tube) in the
ICU. Exclusion criteria were in keeping with previous
weaning trials and included age <18 years, pregnancy,
requirement for high-dose vasoactive drugs (epineph-
rine or norepinephrine ≥0.5 µg/kg/min), patients trans-
ferred from another ICU and short-stay patients from
the postoperative overnight intensive recovery unit
(which includes elective cardiac and other surgical

patients requiring elective postoperative ventilation), a
‘do not attempt resuscitation’ order, patients receiving
chronic domiciliary non-invasive ventilation and patients
with a primary neurological cause of ventilator depend-
ence (including a Glasgow Coma Scale ≤12 with no or
minimal sedation and postcardiac arrest with poor
neurological prognosis).

Ventilation and sedation practice on the ICUs
Each ICU is staffed by one consultant critical care phys-
ician and three junior critical care physicians, with a 1:1
nurse-to-patient ratio. Ventilator management is
physician-led and nurse facilitated without formal
weaning protocols. Ventilators in use during the study
period were the Dräger Evita XL (without use of the
SmartCare software; Dräger Medical, Lübeck, Germany)
and Viasys Avea (CareFusion Corporation, San Diego,
California, USA). PSV was initiated at the discretion of
the treating clinician according to clinical judgement.
Patients were reviewed on three formal ward rounds
daily where weaning plans were instituted, reviewed or
modified in accordance with clinical assessment.
The default PSV set-up was as follows: flow triggering

with sensitivity 2.0 L/min; automatic tube compensation
turned on with information on airway type (endo-
tracheal tube vs tracheostomy) and airway internal diam-
eter provided; ramp time 0.2 s; cycling off at 25% of
peak inspiratory flow. Pressure support level was set to
maintain a comfortable respiratory pattern for the
patient and to achieve appropriate targets for respiratory
rate, tidal volume and/or blood gases as prescribed by
the medical staff. Extubation was not protocolised but
typical practice would be to extubate once the patient
was stable on minimal ventilator requirements (typically
PSV 5/5 cm H2O or less) provided the patient was awake
and cooperative, with adequate cough and manageable
secretions. The standard sedation regime uses propofol
and fentanyl, titrated by infusion to a Richmond
Agitation and Sedation Scale (RASS)13 as prescribed by
the medical team. Although there was no explicit sed-
ation protocol in place, clinicians completed a daily
checklist which included a prompt to perform a sed-
ation hold unless contraindicated.

Data collection
A prospective dataset was collected by an independent
research nurse. This included demographics, indication
for MV, comorbidities, Acute Physiology and Chronic
Health Evaluation (APACHE) II score; sedation dose
and assessment (RASS); time from ICU admission to ini-
tiate PSV; time from ICU admission to liberation from
MV (defined as successful extubation or disconnection
from MV via a tracheostomy for >24 h); ventilator set-
tings; arterial blood gas values and haemodynamic vari-
ables immediately before, immediately after and 24 h
after initiating PSV; rates of adverse events (failure of
PSV trial, reintubation, tracheostomy and ICU mortality)
and total duration of MV.
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Weaning criteria and failure of PSV
The four conventional screening criteria were defined as
PaO2:FiO2 ratio >26.3 kPa, PEEP ≤5 cm H2O, RASS ≥3
(more awake than ‘moderate sedation’) and cardiovascu-
lar stability, to be referred to as ‘conventional criteria’.
Cardiovascular stability was defined as heart rate
<120 bpm and mean arterial pressure >65 mm Hg with
no requirements for vasoactive drugs by continuous infu-
sion. Respiratory acidosis was defined as pH <7.3 and
partial pressure arterial carbon dioxide (PaCO2) >6 kPa.
Failure of the PSV trial was defined as both a clinical

deterioration requiring restart of a mandatory controlled
ventilation mode within the first 24 h after initiation of
PSV. As this was a non-interventional study of non-
protocolised weaning practice, this management was at
the discretion of the clinical team, for example, due to
hypoventilation, rapid shallow breathing unresponsive to
titration of pressure support or deterioration in pulmon-
ary gas exchange.

Statistical analysis
Continuous variables are presented as mean±SD and
median (IQR) as appropriate. Categorical variables are
presented as n (%). Statistical analysis was performed
using STATA (StataCorp 2009. Stata Statistical Software:
Release 11. College Station, Texas, USA: StataCorp LP).
We performed logistic regression analysis to identify
factors independently associated with PSV failure using a
stepwise backward approach specifying the likelihood
ratio test as a test of term significance. We started from
the full model, which includes all the variables (except
PaCO2 and respiratory acidosis, removed to avoid mul-
tiple collinearity), setting the retaining criteria as a
p value ≤0.05. For variables that did not reach statistical
significance in the multivariate analysis, we have
reported the p value only.

RESULTS
Cohort demographics
In total, 209 sequential patients were included. Baseline
demographic data for the cohort are reported in table 1.
There were similar proportions of medical and surgical
patients with a high rate of cardiovascular and respiratory
comorbidity and moderate sickness severity. Causes of
respiratory failure included chronic obstructive pulmonary
disease (n=30), pneumonia (n=40), congestive cardiac
failure/other cardiac problems (n=15), pulmonary haem-
orrhage (n=3) and aspiration (n=3). Other causes of
admission included sepsis or multiorgan failure, gastro-
intestinal bleeding or emergency postoperative care.

Duration of the phases of MV
All 209 patients underwent initiation of weaning in PSV,
with time to change from controlled mandatory ventila-
tion to PSV of 11.0 (5.0–22.0) h (table 2). Of the total
duration of MV, 80.7% was in PSV mode. Fifty-three
patients (25.4%) were extubated within 12 h of

transition to PSV, and duration of weaning in PSV mode
until extubation was 43.0 (13.0–121.5) h. A small propor-
tion of patients required prolonged periods of con-
trolled ventilation and prolonged weaning in PSV.
Following transition to PSV, active weaning began with a

median decrease in pressure support of 5.5 (2–10)
cm H2O in the first 24 h. In total, 25.4% of patients ful-
filled the criteria for failure of the PSV trial due to clinical
deterioration requiring conversion back to controlled ven-
tilation within the first 24 h.

Table 2 Duration of phases of MV, rates of adverse

events and outcomes

Duration of phases of MV and

weaning n

Intubation to initiation of PSV (h) 11.0 (5.0–22.0)

Initiation of PSV to extubation (h)* 43.0 (13.0–121.5)

Total duration of MV (h) 67.0 (25.5–156.5)

Proportion of all MV time in PSV

mode

80.7%

Outcomes

Reduction in pressure support for

patients who remained in PSV for

24 h (cm H2O)

5.5 (2.0–10.0)

Failure to remain in PSV mode at

24 h

53 (25.4)*

Failed extubation 34 (16.3)*

Failed extubation >1 occasion 6 (2.9)*

Tracheostomy 32 (15.3)*

ICU LOS (days) 6.0 (3.0–12.0)

ICU mortality 26 (12.4)*

Data are presented as median (IQR), n (%)* or per cent as
appropriate. n=209.
*n=188, as 21 patients died prior to extubation.
ICU, intensive care unit; LOS, length of stay; MV, mechanical
ventilation; PSV, pressure support ventilation.

Table 1 Demographic data for study cohort

Demographic Sample

Age (years) 62.6±15.9

Sex (M:F) 115:94

APACHE II (ICU admission) 16.7±6.1

Admission category

Medical 100 (48)

Emergency surgical 67 (32)

Elective surgical 42 (20)

Comorbidity

Cardiac disease 74 (35)

Chronic respiratory disease 58 (28)

Chronic renal disease 16 (8)

Immunocompromise 16 (8)

Chronic liver disease 11 (5)

Active malignancy 6 (3)

Data are presented as mean±SD or n (%) where appropriate.
n=209.
APACHE II, Acute Physiology and Chronic Health Evaluation;
F, female; ICU, intensive care unit; M, male.
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Physiological parameters and organ support at initiation
of PSV
The RASS, doses of sedation, PaO2:FiO2, PEEP, arterial
blood gas values, cardiovascular parameters and
Sequential Organ Failure Assessment (SOFA) scores at
initiation of PSV are shown in table 3. PSV weaning was
initiated despite significant hypoxia (PaO2:FiO2 35.8
±15.9 kPa), moderate PEEP levels (7.5±2.5 cm H2O),
deep sedation (44% RASS ≤3) and cardiovascular
instability requiring vasopressors (48.8%).
Fifty-six per cent of patients utilised bilevel positive

airway pressure prior to PSV initiation, and 44% utilised
synchronised intermittent mandatory ventilation (usually
pressure regulated volume control). The pH and PaCO2

were 7.35±0.07 and 5.7±1.3 kPa, respectively. Forty-two
per cent of the patients were receiving infusions of vaso-
active drugs. There was only a weak association between
baseline APACHE II score and time to initiate PSV
(r=0.22; p=0.002).

Rates of adherence to conventional criteria
At the time of PSV initiation, 85% of patients violated at
least one screening criterion, yet 74.6% remained stable

for 24 h (table 2). Adherence rates to the conventional
criteria are shown in table 4. Nearly two-thirds of
patients did not meet the PEEP criterion, and almost
half would have failed the neurological and cardiovascu-
lar screening.

Clinical parameters associated with PSV failure
Multivariate logistic regression analysis demonstrated
that of the factors analysed, only preweaning arterial pH
(RR 0.996 (0.993 to 0.998), p=0.002) was associated with
PSV failure (table 5). Failure to adhere to the conven-
tional criteria (PaO2:FiO2 <26 kPa, PEEP >5 cm H2O,
RASS ≤3, cardiovascular instability) was not associated
with PSV failure. Furthermore, PSV failure was not asso-
ciated with age, APACHE II, presence of chronic respira-
tory and cardiovascular disease or time to initiate PSV.
For completeness, additional analysis was performed cor-
recting for missing values using the hotdeckvar algo-
rithm, implemented in STATA, but this did not change
the overall results.

Relationship between failure of PSV trial and clinical
outcome
Failure to sustain PSV for 24 h was associated with pro-
longed duration of MV >7 days (RR=2.12 (1.33 to 3.38),
p=0.002) and ICU mortality (RR=2.94 (1.46 to 5.94),
p=0.002).

DISCUSSION
Data from this prospective observational cohort study
demonstrated that in a cohort of mixed medical and sur-
gical ICU patients managed without a weaning protocol,
PSV initiated early in the course of MV, prior to fulfil-
ment of conventional screening criteria for weaning, was
well tolerated in the majority of patients. The four indi-
vidual and specific criteria, similar to those commonly
applied in weaning trials and guidelines, were not asso-
ciated with PSV failure. Acidosis at the time of initiation
of PSV was the only factor independently associated with
PSV failure. Failure to maintain PSV for 24 h was

Table 3 Physiological parameters and organ support at

initiation of PSV

Neurological

RASS −2 (−2 to −3)
RASS −5 2 (1)

RASS −4 18 (9)

RASS −3 70 (34)

Sedation in 24 h prior to PSV

Propofol (mg) 730 (240–1690)

Fentanyl (µg) 400 (0–1175)

Respiratory

PaO2:FiO2 (kPa) 35.8±15.9

PEEP (cm H2O) 7.5±2.5

pH 7.35±0.07

PaCO2 (kPa) 5.7±1.3

Cardiovascular

HR (bpm) 88±17

MAP (mm Hg) 77±11

Requiring vasoactive drugs 88 (42)

SOFA*

SOFA (total) 6 (4–8)

Respiratory 1 (1–3)

Cardiovascular 1 (1–3)

Renal 0 (0–2)

Hepatic 1 (0–1)

Haematological 0 (0–2)

GCS† 0 (0–0)

Data are presented as mean±SD or median (IQR). n=209.
*n=199.
†Assumed GCS not accounting for sedation.
FiO2, fraction of inspired oxygen; GCS, Glasgow Coma Scale;
HR, heart rate; MAP, mean arterial pressure; PaCO2, partial
pressure arterial carbon dioxide; PaO2, partial pressure arterial
oxygen; PEEP, positive end-expiratory pressure; PSV, pressure
support ventilation; RASS, Richmond Agitation and Sedation
Scale; SOFA, sequential organ failure assessment.

Table 4 Rates of adherence to conventional criteria for

initiation of weaning at time of pressure support ventilation

initiation

Conventional

criterion

Conventional level

for initiating

weaning

Study patients

not meeting

criterion

PaO2:FiO2 (kPa) >26 62 (30)

PEEP (cm H2O) ≤5 127 (61)

RASS ≥3 90 (43)

Cardiovascular

stability

Stable 102 (49)

n=209. Data are presented as n (%).
PaO2,partial pressure arterial oxygen; PEEP, positive
end-expiratory pressure; RASS, Richmond Agitation and Sedation
Scale.
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associated with prolonged MV and increased ICU mor-
tality and thus has the potential to be used as an import-
ant screening tool to identify high-risk patients.
These data add to the current literature on PSV as a

ventilatory support mode as well as a weaning mode.
Previous studies of PSV as a support mode have been
relatively small and have commonly examined physio-
logical rather than clinical endpoints.14–17 Although use
of PSV may represent common practice, it has not been
systematically reported. Indeed, a large prospective
cohort study found less than 20% of patients in PSV
mode up to 28 days after the onset of MV.18

Critique of the method
Despite screening all admissions into the ICU over a
20-month period, the sample size is limited by strict
exclusion criteria. While this defines the cohort clearly,
it may limit the generalisability of this single-centre
study. In particular, caution should be applied in
extrapolating these results to patients with severe cardio-
vascular instability and those with a primary neurological
cause of ventilator dependence. Nevertheless, the
impact of sickness severity on weaning initiation and
PSV tolerance was modest, and overall the exclusion cri-
teria and the sickness severity in our cohort were similar
to other weaning studies.4 5

This study may be criticised for equating PSV initiation
with the start of weaning. It is recognised that disagree-
ment may exist over the definition or practice of
weaning.19 It was not our practice to systematically apply
an SBT to assess for ability to achieve immediate ventila-
tor separation and we cannot exclude that had we done
so, some patients could have been extubated immedi-
ately at the time of transition to PSV. Had this been the
case, it would further reinforce the view that these cri-
teria should not preclude assessment for ventilator sep-
aration. In addition, our selection of criteria to

determine readiness to wean was based on those previ-
ously reported in the literature, and which were object-
ive and easily quantifiable for the research setting. It is
possible that the use of alternative, broader criteria may
have resulted in different findings, although some cri-
teria such as adequate cough, minimal secretions or
absence of sepsis are more subjective in nature with the
potential to introduce bias in the data acquisition
process.
The results of this study may be confounded by factors

not analysed; for example, physiological (eg, high-grade
fever), diagnostic (eg, delirium or ventilator-associated
pneumonia) or logistic variables (eg, transfer to imaging
department), which could have led to the primary
outcome (clinical deterioration requiring the restart of
mandatory ventilation) but which were not directly
related to weaning failure per se. Additionally, we
cannot be certain that PSV was applied optimally for all
patients, in terms of, for example, minimising asyn-
chrony.20 21 Furthermore, it is possible that clinicians’
practice may have been influenced by knowledge of an
observational weaning study within the ICU, but we
sought to reduce this by collecting data remotely using a
clinical information system. Finally, as this was an obser-
vational study, associations identified do not necessarily
imply causality and these data can only be hypothesis
generating to inform prospective studies. Further studies
of alternative modes of ventilation that allow for patient
contribution may also be beneficial.

Early initiation of PSV and adherence to conventional
criteria
In this study, the time to initiate PSV was short and was
only minimally influenced by sickness severity on admis-
sion. PSV initiation and weaning occurred despite deep
levels of sedation, significant hypoxia, moderate PEEP
levels and cardiovascular instability, and indeed only a

Table 5 Logistic regression analysis of independent risk factors for PSV failure

Parameter

Univariate analysis Multivariate analysis

OR (95% CI) p Value OR (95% CI) p Value

Age (years) 1.002 (0.983 to 1.022) 0.83 0.77

APACHE II 1.035 (0.984 to 1.089) 0.18 0.61

Chronic respiratory disease 1.037 (0.519 to 2.075) 0.92 0.76

Chronic cardiovascular disease 0.731 (0.374 to 1.428) 0.36 0.8

Time to initiation of PSV (h) 0.996 (0.982 to 1.011) 0.63 0.57

RASS ≤3 1.533 (0.819 to 2.868) 0.18 0.54

PEEP >5 cm H2O 1.513 (0.783 to 2.923) 0.22 0.52

PaO2:FiO2 ≤26 kPa 1.841 (0.955 to 3.546) 0.07 0.1

pH 0.996 (0.993 to 0.998) 0.002 0.996 (0.993 to 0.998) 0.002

PCO2 (kPa) 1.146 (0.911 to 1.441) 0.24

Respiratory acidosis 2.060 (0.835 to 5.083) 0.12

Cardiovascular instability 1.829 (0.969 to 3.451) 0.06 0.06

n=196. Missing data point for one of the predicting variables n=13.
APACHE II, Acute Physiology and Chronic Health Evaluation; FiO2, fraction of inspired oxygen; PaCO2, partial pressure arterial carbon
dioxide; PaO2, partial pressure arterial oxygen; PEEP, positive end-expiratory pressure; PSV, pressure support ventilation; RASS, Richmond
Agitation and Sedation Scale.
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small proportion of the patients fulfilled all four of the
conventional screening criteria. Despite this, PSV was
well tolerated in the majority with three quarters remain-
ing in PSV, with clinically significant reductions in the
level of pressure support in the first 24 h and with a low
overall mortality of 12.4%. These findings highlight the
potentially restrictive nature of predefined screening cri-
teria if they are rigorously applied, irrespective of clinical
judgement. Early initiation of spontaneous breathing
may be associated with benefits including a reduction in
sedation requirements, limiting ventilator-induced dia-
phragmatic dysfunction, improved regional ventilation
of dorsal lung units and improved cardiovascular
status.22–24

Clinical parameters associated with PSV failure
Violation of any individual conventional criteria was not
associated with PSV failure. The only factor significantly
associated with PSV failure was arterial pH level, and as
there was no association with PaCO2 or respiratory acid-
osis, this suggests that metabolic acidosis was the key
factor, a clinically plausible suggestion due to the respira-
tory load associated with compensation. It is notable that
even patients who were assessed as moderately to deeply
sedated tolerated PSV, because it is intuitive that respira-
tory drive is linked to sedation score. However, our data
are consistent with the Awakening and Breathing
Controlled trial25 which found no difference in toler-
ance to an SBT in patients who were awake or not. In
our study, the doses of sedation were relatively low and
the use of short-acting drugs by infusion may have
allowed rapid sedation adjustment titrated against
respiratory drive. It is unclear whether similar results
would be obtained if sedation was administered with
longer acting sedation regimes.

Clinical predictive value of PSV trial
Approximately one-quarter of patients failed to sustain
PSV for 24 h and this was associated with a subsequent
prolonged duration of MV and increased ICU mortality.
Future investigation could determine the predictive
characteristics of such findings, that is, sensitivity and
specificity, which may further validate the clinical signifi-
cance of a failed PSV trial. These data are consistent
with those previously reported demonstrating an
increased duration of ventilation in patients with acute
lung injury who failed a PSV trial.26 An early trial of PSV
could risk stratify patients, specifically identifying those
who are at risk of being in a ‘prolonged weaning’ cat-
egory1 which correlates with mortality.27 This could alert
clinicians to consider early interventions which attempt
to moderate the adverse effects of prolonged ventilation
including early targeted physical rehabilitation28 and/or
tracheostomy to facilitate earlier ventilator separ-
ation.29 30 Nevertheless, PSV failure alone is of insuffi-
cient predictive value to determine which patients will
require prolonged ventilation and other factors should
also be considered.30 31 It has been suggested that

spontaneous breathing may be harmful in some
patients, for example, with acute respiratory distress syn-
drome (ARDS)32 33 and whether failure of a PSV trial
contributes to adverse outcome or rather that the PSV
trial is acting as a physiological stress test cannot be con-
firmed from this study. This should be an area of further
study.

CONCLUSION
In this observational cohort study of physician-led
weaning practice in a large university ICU, PSV was
initiated early in the course of MV, even in patients with
high levels of sickness severity and with the majority not
meeting conventional criteria for weaning. Despite this,
PSV was well tolerated in a large proportion of the
cohort with active weaning of pressure support and a sig-
nificant rate of early extubation achieved. Furthermore,
the conventional screening criteria (as interpreted and
applied in this study) did not predict PSV failure.
Acidaemia is associated with failure to sustain PSV and
this should be heeded by clinicians before weaning from
the ventilator and may be considered in future weaning
trials and guidelines. Failure to sustain a PSV trial for
24 h may be considered as a clinical indicator of patients
who are at increased risk of prolonged MV and mortality,
and the predictive test characteristics of this as a clinical
tool would be important to determine. Early transition
to PSV appears safe and effective in the majority of
patients. Rigorous application of strict screening criteria,
often reported in the literature, may delay initiation of
weaning in a cohort of patients, with clinical and health-
care utilisation implications.
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