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Abstract Purpose: To describe
the outcomes of patients with bron-
chiectasis and acute respiratory
failure (ARF) treated with noninva-
sive ventilation (NIV) and invasive
mechanical ventilation (IMV) after a
failure of conservative measures, and
to identify the predictors of hospital
mortality and NIV failure.
Methods: Retrospective review of
bronchiectatic patients on NIV
(n = 31) or IMV (n = 26) for ARF
over 8 years in a medical intensive
care unit (ICU) experienced in NIV.
Results: At baseline, the NIV group
had more patients with acute exacer-
bations without identified
precipitating factors (87.1 vs. 34.6%,
p \ 0.001), higher pH (mean 7.25 vs.
7.18, p = 0.008) and PaO2/FiO2 ratio
(mean 249.4 vs. 173.2, p = 0.02),
and a trend towards a lower APACHE
II score (mean 25.3 vs. 28.4,
p = 0.07) than the IMV group. There
was no difference in hospital mortal-
ity between the two groups (25.8 vs.
26.9%, p [ 0.05). The NIV failure

rate (need for intubation or death in
the ICU) was 32.3%. Using logistic
regression, the APACHE II score
was the only predictor of hospital
mortality (OR 1.19 per point), and
the PaO2/FiO2 ratio was the only
predictor of NIV failure (OR 1.02 per
mmHg decrease). Conclusions: The
hospital mortality of patients with
bronchiectasis and ARF approximates
25% and is predicted by the
APACHE II score. When selectively
applied, NIV fails in one-third of the
patients, and this is predicted by
hypoxemia. Our findings call for
randomised controlled trials to
compare NIV versus IMV in
such patients.
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Introduction

Although once thought of as an orphan disease [1], it is now
evident that the prevalence of non-cystic fibrosis (CF)
bronchiectasis remains high [2, 3]. Patients with non-CF
bronchiectasis often die of causes related to bronchiectasis
and acute respiratory failure (ARF) [4–7]. However, to the
best of our knowledge, there are only two small retro-
spective reports to date that describe the course of

respiratory failure in the intensive care unit (ICU) for such
patients [8, 9]. Meanwhile, although noninvasive ventila-
tion (NIV) is increasingly being used for various conditions
such as in chronic obstructive pulmonary disease (COPD)
[10], no data exist that describe the feasibility of non-
invasive as opposed to invasive mechanical ventilation
(IMV) for ARF associated with bronchiectasis.

Accordingly, the aims of our study were firstly to
describe the outcomes of ARF in bronchiectasis treated
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with NIV and IMV, and secondly to identify the predic-
tors of hospital mortality and the failure of NIV in these
patients.

Methods and materials

Patient population

This study was approved by our university hospital’s
institutional review board with a waiver of informed
consent. Using admission and discharge records, we
included all consecutive adult patients above 21 years of
age with bronchiectasis who were on NIV or IMV for
ARF in our medical ICU between January 2000 and
November 2007. Only the first episode of ventilatory
support and ICU stay for each patient was included. The
inclusion and exclusion criteria applied to both patients
on NIV and IMV.

We defined bronchiectasis based on: (1) symptoms of
chronic sputum production or cough for C1 year before
the ICU admission and (2) the following computed
tomography (CT) findings: nontapering bronchus with
internal diameter C110% compared to the adjacent pul-
monary artery or visible bronchi within 1 cm of the costal
pleural surface or adjacent to the mediastinal pleural
surface [3, 11, 12]. We gave preference to high-resolution
(HRCT) rather than conventional CT scans. In the
absence of CT scans, bronchiectasis was only defined
when (1) clinical features were ascertained to be consis-
tent with bronchiectasis by the attending respiratory
physician and (2) chest radiograph findings were
ascertained to be consistent with bronchiectasis by a
radiologist.

We defined ARF as either (1) hypoxemic [partial
pressure of arterial oxygen (PaO2) \60 mmHg on room
air] or (2) hypercapnic [partial pressure of arterial carbon
dioxide (PaCO2) [50 mmHg] respiratory failure with or
without acidemia (pH \ 7.35), plus (3) at least two of
the following: worsening dyspnea, respiratory rate [25
breaths/min, use of the accessory muscles of respiration,
cyanosis and reduced alertness (any state ranging from
drowsiness simulating light sleep to stupor and coma)
[13].

We excluded patients who were ventilated for reasons
other than ARF such as non-pulmonary sepsis or airway
protection for massive haemoptysis. To ensure no overlap
between bronchiectasis and COPD, we excluded all
patients in a COPD registry that our ICU has kept since
1999 [14, 15]. The diagnosis of COPD was based on the
Global Initiative for Chronic Obstructive Lung Disease
guidelines [16]. We do not perform routine HRCT scans
for COPD patients and therefore did not include any
COPD patients with non-clinically significant bronchiec-
tasis detected on HRCT scans in this study.

Data collection

We recorded the following via medical record review
onto standardised data collection forms: demographics,
the underlying cause and predominant radiological type of
bronchiectasis (cylindrical, cystic or varicose [17]) and
the use of long-term oxygen therapy (LTOT).

We grouped the causes of ARF into: (1) acute exac-
erbation of bronchiectasis without identified precipitating
factors and (2) specific causes superimposed on bronchi-
ectasis. These causes included pneumonia (new chest
radiograph infiltrate plus fever, leucocytosis or leucopenia
[18]), heart failure (pulmonary or peripheral oedema and
an abnormal echocardiogram [19]), haemoptysis, tuber-
culosis (Mycobacterium tuberculosis in the sputum [20])
and lung abscess (cavity on the chest radiograph with an
air-fluid level [21]). We recorded any symptoms of
increased sputum production and signs of reduced alert-
ness, vital signs and arterial blood gas measurements
before and 1 h after ventilation, ventilator settings during
the first hour, culture results, the Acute Physiology and
Chronic Health Evaluation (APACHE) II score, if the
patients were admitted to the ICU from the emergency
department or the general ward, and any do-not-intubate
orders.

Treatment regimes

Our ICU and emergency department have a common
protocol for the initial support of ARF patients. Specific
therapies include nebulised salbutamol and ipratropium
bromide and systemic steroids for wheezing, empiric
broad-spectrum antibiotics and chest physiotherapy for
respiratory secretions. Patients who failed such conser-
vative measures and had persistent ARF as defined above
were put on NIV or IMV.

We recommend the following indications for endo-
tracheal intubation and IMV: respiratory arrest or
pauses, agitation requiring sedation, systolic blood
pressure \70 mmHg and new-onset multiorgan failure
involving C2 non-pulmonary organs—ultimately, clinical
judgment is applied. Reduced alertness from hypercapnia
alone was not a definite indication for intubation [22]. We
start with assist control volume-limited ventilation, tidal
volumes of 6 ml/kg predicted body weight, and respira-
tory rate and positive end-expiratory pressure (PEEP) set
to avoid dynamic hyperinflation. We switch to a pressure
support of 15 cmH2O when the patients improve, while
keeping the respiratory rate\30/min. We utilise heat and
moisture exchangers, inline suctioning for secretions,
metered dose inhalers for bronchodilator delivery
through the ventilator circuit, and a nursing and respira-
tory therapist-directed sedation and weaning protocol
with daily spontaneous awakening and breathing trials
[23].
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We consider NIV for patients with persistent ARF
without the indications for IMV. We use the BiPAP
Vision in the spontaneous/timed mode and a secured
Total Face Mask or Spectrum Disposable Full Face Mask
(Respironics, Murrysville, PA) [14]. We start with an
inspiratory positive airway pressure (IPAP) of 18 cmH2O
and an expiratory positive airway pressure (EPAP) of
4 cmH2O, making adjustments to keep the respiratory rate
\25/min. We apply NIV for as long as tolerated during
the first 24 h without routine humidification and thereafter
based on the patients’ needs, interrupting NIV for secre-
tion clearance and bronchodilator nebulisation [24]. In
addition to the above indications for intubation, we con-
sider intubation for the following after 1 h of NIV:
respiratory rate [35/min, PaO2 \60 mmHg with the
fraction of inspired oxygen (FiO2) C 0.5, pH \ 7.26 [25],
drowsiness or inability to clear secretions.

Outcomes

These included ICU and hospital mortality and length of
stay, and 28-day ventilator-free days (the number of days
between the start of ventilation and day 28 without NIV
and IMV; patients who died before day 28 had zero
ventilator-free days [26]). For the NIV group, we defined
NIV failure as the need for intubation or death within the
same ICU admission. For the IMV group, we defined
weaning failure if the patient recurrently failed the
spontaneous breathing trial and was not extubated, was
tracheotomised, or required reintubation or died within
48 h of extubation [27]. We also documented if the
patient was placed on NIV within 48 h of extubation.

Statistical analysis

We expressed variables as frequencies (percentages),
means ± standard deviations (SD) and medians (inter-
quartile ranges). We performed two-sided univariate
analyses using the chi-square test, Fisher’s exact test,
t test, paired t test and Mann–Whitney U test where
appropriate. Comparisons were made between the NIV
and IMV groups for the following variables: age, sex,
cause of bronchiectasis and ARF, LTOT, sputum pro-
duction, reduced alertness, vital signs, blood gas
measurements, APACHE II score, the original patient
location and do-not-intubate orders. To identify the pre-
dictors of hospital mortality, we first performed a
univariate analysis of the type of ventilation and these
variables, where available, to compare survivors versus
nonsurvivors. We entered variables with p values \0.15
into a forward stepwise logistic regression analysis using
an entry level of 0.05 and a removal level of 0.10. We
performed a similar analysis to identify the predictors
of NIV failure. A p value of \0.05 was considered

significant. We used SPSS version 15.0 (SPSS Inc.,
Chicago, IL).

Results

Patient characteristics

There were 31 patients in the NIV group and 26 in the
IMV group (Fig. 1). Table 1 shows their baseline char-
acteristics. No differences in demographic data and
underlying causes of bronchiectasis existed between these
groups. Forty-one patients’ CT scans were available for
review, of which 26 were HRCT scans. The predominant
type of bronchiectasis was cylindrical, cystic and varicose
in 24, 14 and 3 patients, respectively.

Most patients treated with NIV had acute exacerbations
of bronchiectasis without identified precipitating factors,
while most patients treated with IMV had specific triggers
including pneumonia (Table 1). The majority (48 patients)
in both groups had hypercapnic respiratory failure with
acidemia. At baseline, while there were no differences in
vital signs and frequency of reduced alertness, the NIV
group had a greater frequency of increased sputum pro-
duction, and was less acidemic and hypoxemic than the
IMV group. The APACHE II score was numerically but
not significantly lower in the NIV group.

Ventilator settings and effects

During the first hour of ventilation, the mean set
IPAP, EPAP and FiO2 were respectively, 17.7 ± 3.4,
6.8 ± 2.1 cm H2O and 0.40 ± 0.15 for the NIV group.
The mean tidal volumes, set PEEP and FiO2 were respec-
tively 419 ± 85 ml, 7.9 ± 2.7 cmH2O and 0.64 ± 0.21
for the IMV group. Figure 2 describes the effect of NIV
and IMV on the vital signs and blood gas measurements.
Both reduced the respiratory rate and PaCO2 significantly,
although only NIV led to a significant increase in pH. There
was however no difference in the magnitude of change
caused by NIV versus IMV in any variable.

Outcomes

The patient outcomes are shown in Table 2. The NIV
group had a shorter ICU length of stay than the IMV
group (p = 0.002). Although the NIV group had more
28-day ventilator-free days and a shorter hospital length
of stay, these were not statistically significant.

Fifteen patients died in the hospital from the following
causes: cardiac arrest associated with respiratory failure
(3 NIV, 1 IMV), multiorgan (including respiratory) fail-
ure from pneumonia (4 NIV, 6 IMV) and acute
gastrointestinal bleed (1 NIV). There were no differences
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Fig. 1 Inclusion and immediate outcomes of patients. Asterisk represents total of five deaths in the ICU in the NIV group and six deaths
in the ICU in the IMV group. SBT spontaneous breathing trial
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in ICU or hospital mortalities between the two groups
(Table 2). Among all the variables studied on univariate
analysis, the APACHE II score was the only one that
differed between survivors and nonsurvivors (Table 3). In
a logistic regression analysis that included the APACHE
II score, the cause of ARF, heart rate and PaO2/FiO2 ratio,

the APACHE II score was the only independent predictor
of hospital mortality.

Figure 1 details the immediate outcomes of weaning
and NIV in the two groups. In the NIV group, the actual
duration of NIV excluding breaks was 13 h (4.8–20.0)
and 16.5 h (4.8–31.5) during the first 24 h and throughout

Table 1 Baseline characteristics of patients treated with noninvasive ventilation versus invasive ventilation

Baseline characteristics Noninvasive ventilation
(n = 31)

Invasive ventilation
(n = 26)

p

Demographics
Age (years) 73.0 ± 12.3 66.2 ± 13.7 0.05
Male/female 11/20 9/17 0.95

Underlying cause of bronchiectasis, n (%) 0.56
Idiopathic 12 (38.7) 12 (46.2)
Pulmonary tuberculosis 16 (51.6) 13 (50.0)
Nontuberculous mycobacteria 1 (3.2) 0 (0)
Gastroesophageal reflux disease 1 (3.2) 0 (0)
Kartagener’s syndrome 1 (3.2) 0 (0)
Childhood pneumonia 0 (0) 1 (3.8)

Long-term oxygen therapy 5 (16.1) 3 (11.5) 0.72
Cause of acute respiratory failure, n (%) \0.001
Precipitating factors identified 4 (12.9) 17 (65.4)
Pneumonia 2 (6.5) 11 (42.3)
Haemoptysis 0 (0) 4 (15.4)
Heart failure 1 (3.2) 0 (0)
Tuberculosis 1 (3.2) 1 (3.8)
Lung abscess 0 (0) 1 (3.8)

No factors identified 27 (87.1) 9 (34.6)
Type of respiratory failurea 0.38
Hypoxemic 2 (6.5) 4 (17.4)
Hypercapnic 29 (93.5) 19 (82.6)
With acidemia 28 (90.3) 19 (82.6)
Without acidemia 1 (3.2) 0 (0)

Symptoms and signs
Increased sputum production 23 (74.2) 10 (38.5) 0.006
Reduced alertness 14 (45.2) 17 (65.4) 0.13

Vital signs
Heart rate/min 107.6 ± 22.1 110.8 ± 21.4 0.59
Mean blood pressure (mmHg) 83.9 ± 22.1 80.9 ± 17.3 1.00
Respiratory rate/min 28.7 ± 6.9 25.7 ± 5.1 0.07

Arterial blood gas measurementsa

pH 7.25 ± 0.07 7.18 ± 0.11 0.008
PaCO2 (mmHg) 77.8 ± 19.1 83.7 ± 36.5 0.45
PaO2/FiO2 (mmHg) 249.4 ± 120.4 173.2 ± 97.3 0.02

APACHE II score 25.3 ± 5.1 28.4 ± 7.5 0.07
Direct intensive care unit admissionb 17 (54.8) 14 (53.8) 0.94
Do-not-intubate orders 11 (35.5) 0 (0) 0.001
Respiratory cultures, n (%)c 0.76
Pseudomonas aeruginosa 6 (19.4) 5 (19.2)
Staphylococcus aureus 5 (16.1) 2 (7.7)
Klebsiella pneumonia 1 (3.2) 2 (7.7)
Moraxella catarrhalis 1 (3.2) 0 (0)
Acinetobacter baumannii 1 (3.2) 0 (0)
Pasteurella multocida 0 (0) 1 (3.8)
Citrobacter diversus 1 (3.2) 0 (0)

Data expressed as mean ± standard deviation and number
(percentage) unless otherwise specified
APACHE Acute Physiology and Chronic Health Evaluation
a Arterial blood gas measurements were unavailable for three
patients in the invasive ventilation group
b Direct admission to the intensive care unit from the emergency
department rather than from the general ward

c Semiquantitative cultures of the sputum and tracheal aspirates.
Some patients had more than one positive culture. Aside from
Pseudomonas aeruginosa and Staphylococcus aureus, the other
organisms were susceptible to beta-lactam antibiotics
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Fig. 2 Vital signs and arterial blood gas measurements before and
1 h into ventilatory support. Dotted lines represent the noninvasive
ventilation (NIV) group, while bold lines represent the invasive
mechanical ventilation (IMV) group. Mean values are shown. Error
bars represent the 95% confidence intervals. *Significant change in

values before and during (at 1 h) ventilatory support (p \ 0.05,
Student’s t test). NS not significant. There was no significant
difference in the magnitude of change caused by NIV and IMV in
all parameters
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the ICU stay, respectively. There were ten NIV failures,
including two deaths with do-not-intubate orders and
eight intubations. Reasons for intubation included dete-
rioration in blood gas measurements in six patients,
worsening respiratory rate, heart rate and blood pressure
in three patients and increasing drowsiness in three
patients (some patients had more than one reason). No
patient was intubated for the inability to clear secretions.
On univariate analysis, patients with identified precipi-
tating factors, worse hypercapnia and hypoxemia were
more likely to have NIV failure (Table 4). Logistic
regression analysis showed that the PaO2/FiO2 ratio was
the only independent predictor of NIV failure.

Discussion

Our study’s key findings are as follows. One-quarter of
our patients with bronchiectasis and ARF died in the
hospital. This mortality was independently predicted by
the APACHE II score. Physicians often reserved NIV for
patients with acute exacerbations without identified pre-
cipitating factors and who were less acidemic and

hypoxemic. There was no difference in the magnitude of
change in physiological variables caused by NIV versus
IMV over 1 h. Although the NIV group had a shorter ICU
length of stay, one-third of these patients failed NIV, and
this was independently predicted by hypoxemia.

Few data exist on the outcomes of non-CF bronchiec-
tasis. Long-term mortality varies between studies from 42%
over 4 years to 19% over 14 years [4–7], and respiratory
failure is a common cause of death. Nevertheless, only two
other retrospective studies have focussed on patients with
bronchiectasis and ARF in the ICU. These studies by
Dupont et al. (48 patients) and Alzeer et al. (35 patients)
reported an ICU mortality of 19 and 34%, respectively [8,
9]. The hospital mortality of 26.3% in our cohort was
consistent with these studies’ findings, and the APACHE II
score was the only predictor of mortality on both univariate
and multivariate analyses. This finding is similar to those of
Alzeer et al. [9] who found a high APACHE II score to be a
prognostic factor on univariate analysis.

No previous study has evaluated the feasibility of NIV
in ARF associated with non-CF bronchiectasis in com-
parison with IMV. This is despite the fact that NIV is
increasingly being used for other causes of ARF [10], that
domiciliary nasal NIV has been described for chronic

Table 2 Outcomes of patients treated with noninvasive ventilation versus invasive ventilation

Outcome Noninvasive ventilation
(n = 31)

Invasive ventilation
(n = 26)

p

28-day ventilator-free days 24.0 (5.0–27.0) 12.0 (0–25.0) 0.06
ICU length of stay (days) 4.0 (2.0–6.0) 7.5 (4.5–13.3) 0.002
Hospital length of stay (days) 9.0 (6.0–15.0) 11.5 (8.0–28.8) 0.054
Died in ICU 5 (16.1) 6 (23.1) 0.51
Died in hospital 8 (25.8) 7 (26.9) 0.92
NIV failurea 10 (32.3) Not applicable Not applicable

Data are expressed as median (interquartile range) and number (percentage)
a NIV failure is defined as the need for intubation or death within the same ICU admission (including patients with do-not-intubate
orders)

Table 3 Variables associated with hospital mortality

Characteristic Univariate analysisa Multivariate analysisb

Survivors (n = 42) Nonsurvivors (n = 15) p OR (95% CI) p

Cause of acute respiratory failure, n (%) 0.12 – 0.11
Precipitating factors identifiedc 13 (31.0) 8 (53.3)
No factors identified 29 (69.0) 7 (46.7)

Heart rate/min 106.1 ± 21.1 117.3 ± 21.9 0.09 – 0.12
PaO2/FiO2 (mmHg)d 231.9 ± 113.0 172.9 ± 118.7 0.10 – 0.19
APACHE II score 25.5 ± 6.1 30.0 ± 6.5 0.02 1.20 (1.00–1.25) per point 0.04

Data are expressed as number (percentage) and mean ± standard
deviation unless otherwise specified
OR odds ratio, CI confidence interval, APACHE Acute Physiology
and Chronic Health Evaluation
a Variables with p values \0.15 on univariate analysis
b The same variables with p values less than 0.15 on univariate
analysis are included and entered into a logistic regression analysis

c Precipitating factors include pneumonia, haemoptysis, heart fail-
ure, tuberculosis and lung abscess
d PaO2/FiO2 ratio was unavailable for three patients who did not
have arterial blood gas measurements before invasive mechanical
ventilation
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respiratory failure in bronchiectasis [28–30] and that data
exist on NIV in CF [31]. The studies by Dupont et al. and
Alzeer et al. reported using NIV in 13 and 20 patients,
respectively, but did not specify the characteristics and
outcomes of these patients. In our study, NIV was used
for more than half of the patients. This high frequency of
use is likely related to our ICU’s familiarity with NIV and
the presence of acute hypercapnic respiratory failure in
most patients. The mean pH and PaCO2 were 7.25 and
77.8 mmHg, respectively, in the NIV group, and previous
data suggest that NIV may be more effective in hyper-
capnic than hypoxemic respiratory failure [10]. Our
physicians did however select patients with moderate
rather than severe acidemia and hypoxemia for NIV, as
severe physiologic derangements are associated with NIV
failure [32, 33]. Our physicians also used NIV more fre-
quently for exacerbations without identified precipitants
than for specific triggers like pneumonia, and the varied
causes of ARF complicate our findings. Although one
study suggested a high success rate for NIV in COPD
patients with pneumonia [34], most other data on NIV for
pneumonia have been disappointing [14, 32, 33, 35]. In
addition, NIV was used for 11 patients with do-not-intu-
bate orders, this being an increasingly prevalent practice
[10]. Only two of these patients died, which is a better
outcome than that reported in other studies on do-not-
intubate patients [36, 37]. Bearing these caveats about
patient selection in mind, one-third of our patients had
NIV failure, which was higher than the 20% failure rate
reported in COPD in a systematic review [38]. Failure of
NIV was indeed more common in patients with precipi-
tating factors like pneumonia and hypercapnia on
univariate analysis, and was independently predicted by
the severity of hypoxemia on multivariate analysis.

Our findings nevertheless suggest that NIV is a viable
alternative to IMV in selected patients with ARF associ-
ated with bronchiectasis. An excess of respiratory

secretions is often quoted as a contraindication for NIV
[10], and this should theoretically suggest that bron-
chiectatic patients are poor NIV candidates. This was
however not the case in our study, where the NIV group
had more increased sputum production than the IMV
group, and where no patients on NIV were intubated due
to the inability to clear secretions. The benefits of NIV in
bronchiectasis remain attractive. Like COPD, bronchiec-
tasis is often associated with slow-to-resolve respiratory
failure, thus the need to avoid prolonged IMV and the
resultant ventilator-associated pneumonia. Our data sug-
gest that NIV may indeed be used for this purpose in
patients who fail initial conservative measures, a situation
that is also witnessed in COPD patients [10, 39]. In our
cohort, NIV resulted in the same magnitude of change in
vital signs and blood gas measurements as IMV. Although
a cause-effect relationship cannot be established, NIV
was associated with a shorter ICU length of stay than
IMV, a benefit also seen in COPD [38, 40].

We acknowledge the limitations of our study. First,
due to its retrospective nature, important details including
premorbid and nutritional status, comorbidities, a detailed
smoking history, lung function tests, the exact level of
reduced alertness using scales like the Glasgow Coma
Scale, complications like skin breakdown in the NIV
group, ventilator-associated pneumonia and atelectasis
from mucus plugging, and 28-day and long-term mortal-
ity were lacking. Second, computed tomography scans
were unavailable for some patients; we could only include
these patients if the clinical diagnosis of bronchiectasis
was agreed upon by both the attending respiratory phy-
sician and the radiologist interpreting the chest
radiograph. Third, although this is the largest ever ICU
study on ARF in bronchiectasis, the sample size remains
small and likely contributed to the lack of statistical sig-
nificance when changes in certain parameters with
ventilatory support were assessed (Fig. 2). Fourth, our

Table 4 Variables associated with failure of noninvasive ventilation

Characteristic Univariate analysisa Multivariate analysisb

NIV success
(n = 21)

NIV failure
(n = 10)

p OR (95% CI) p

Cause of acute respiratory failure, n (%) 0.007 – 0.06
Precipitating factors identifiedc 0 (0) 4 (40.0)
No factors identified 21 (100.0) 6 (60.0)

PaCO2 (mmHg) 84.0 ± 17.9 64.8 ± 14.9 0.007 – 0.07
PaO2/FiO2 (mmHg) 292.1 ± 107.4 149.7 ± 88.2 0.002 1.02 (1.00–1.03)

per mmHg decrease
0.04

APACHE II score 24.3 ± 4.0 27.3 ± 6.7 0.13 – 0.22

Data are expressed as number (percentage) and mean ± standard
deviation unless otherwise specified
OR odds ratio, CI confidence interval, APACHE Acute Physiology
and Chronic Health Evaluation
a Only variables with p values \0.15 on univariate analysis are
shown

b The same variables with p values[0.15 on univariate analysis are
included and entered into a logistic regression analysis
c Precipitating factors include pneumonia, heart failure and
tuberculosis
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multivariate analyses must be interpreted with caution.
Although parameters after 1 h of NIV often predict NIV
failure [10], we did not include them in the multivariate
(or univariate) analyses because the small sample size
prohibited a valid model with many variables and because
we were more interested in predictors of NIV failure at
baseline. In addition, there were more patients with
pneumonia and a trend toward higher APACHE II scores
in the IMV group, but more patients with do-not-intubate
orders in the NIV group. While all these variables may
predict mortality, the APACHE II score was the only
independent predictor in our model. The various other
confounders may have been inadequately accounted for
given the small sample size. As such, the fact that the type

of ventilatory support did not feature as a predictor of
mortality should merely be seen as hypothesis-generating.

In conclusion, the hospital mortality of patients with
bronchiectasis and ARF approximates 25% and is inde-
pendently predicted by the APACHE II score. When
selectively applied, NIV fails in one-third of the patients,
and this is independently predicted by hypoxemia. Our
findings call for randomised controlled trials to compare
NIV versus IMV in such patients.
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