
Trends in Prevalence and Prognosis in Subjects With Acute
Chronic Respiratory Failure Treated With Noninvasive

and/or Invasive Ventilation

Arnaud Gacouin MD, Stephane Jouneau MD PhD, Julien Letheulle MD, Mallory Kerjouan MD,
Pierre Bouju MD, Pierre Fillatre MD, Yves Le Tulzo MD PhD, and Jean Marc Tadié MD PhD

BACKGROUND: The pattern and outcome of noninvasive ventilation (NIV) use in patients with
acute or chronic respiratory disease other than COPD is not well known. The aims of this study
were to investigate trends over time in underlying respiratory diseases, use of NIV, and outcomes
in COPD and non-COPD patients with acute respiratory failure. METHODS: We made a retro-
spective analysis of data recorded prospectively from 1,113 subjects admitted between 1998 and
2012. RESULTS: Subject diagnoses were distributed as follows: COPD, n � 568 (51%); bilateral
bronchiectasis, n � 113 (10%); obesity, n � 166 (15%); chronic diffuse interstitial lung disease,
n � 131 (12%); restrictive pulmonary disease, n � 113 (10%); and asthma, n � 22 (2%). The
proportion of subjects with bilateral bronchiectasis significantly decreased (OR 0.91, 95% CI 0.865–
0.951, P < .001), whereas the proportion of subjects with obesity increased (OR 1.03, 95% CI
1.001–1.063, P � .049) over time. The use of NIV (OR 1.05, 95% CI 1.010–1.090, P � .01) and the
proportion of subjects initially treated with NIV (OR 1.05, 95% CI 1.013–1.094, P � .009) increased
significantly in COPD subjects only. Time trend of mortality was not significant (OR 0.98, 95% CI
0.95–1.01, P � .23), whereas the severity of illness in subjects significantly increased. Transition
from NIV to invasive mechanical ventilation (IMV) (OR 2.05, 95% CI 1.36–3.11, P � < .001), IMV
(OR 10.49, 95% CI 4.88–10.56, P < .001) and diffuse interstitial lung disease (OR 10.63, 95% CI
5.43–20.83, P < .001) were independently associated with death in the ICU. CONCLUSIONS: Over
time, respiratory diseases have changed in non-COPD subjects and trends in the use and efficacy
of NIV differ between COPD and non-COPD subjects. Mortality remained stable while the severity
of illness in subjects increased. In COPD and non-COPD subjects, transition from NIV to IMV was
associated with a poorer prognosis. Key words: noninvasive ventilation; chronic obstructive pulmonary
disease; bronchiectasis; interstitial lung disease; acute respiratory failure; mechanical ventilation; epi-
demiology; mortality. [Respir Care 2015;0(0):1–. © 2015 Daedalus Enterprises]

Introduction

Acute respiratory failure (ARF) in chronic respiratory
disease remains a major reason for mechanical ventilation

(MV) in ICU patients. Noninvasive ventilation (NIV) as
first-line supportive therapy may be used. The use of NIV
to treat exacerbation of COPD is supported by results of
randomized studies and therefore recommended.1-4 How-
ever, in clinical practice, NIV is used beyond guideline
recommendations,5 and despite concerns about the effi-
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cacy of NIV as supportive therapy in ARF in patients with
preexisting conditions other than COPD, NIV is broadly
considered as the first line of respiratory support in pa-
tients with bronchiectasis,6,7 rib cage or parenchymal re-
strictive diseases,8-10 obesity,11 or asthma.12,13 Studies
showed that, over the period 1998–2008, NIV was in-
creasingly used in patients suffering from COPD.14,15

Schnell et al16 showed recently, in a multi-center database
study of subjects who required ventilatory support for ARF
between 1997 and 2011, that use of NIV improved out-
comes in subjects with acute or chronic respiratory failure.
In the large surveys assessing the use of NIV in critically
ill patients,16-18 COPD and non-COPD patients are gener-
ally not distinguished among those with ARF. There is a
need to assess NIV use in non-COPD patients over a pe-
riod of several years similarly to that performed in COPD
patients.

The aims of this retrospective study performed on data
collected prospectively over a 15-y period in an unselected
population with ARF and chronic respiratory disease were
to investigate temporal trends in respiratory diseases in-
volved and to assess trends in NIV use and outcomes in
COPD and non-COPD patients.

Methods

Inclusion and Exclusion Criteria

Subjects were identified through our institutional com-
puterized database. The study was approved by the hos-
pital ethics committee (13-73). We included all patients
aged � 18 y admitted between January 1, 1998 and De-
cember 31, 2012, for ARF treated with NIV and/or inva-
sive mechanical ventilation (IMV) initiated in the ICU or
in the emergency department, and suffering from one of
the following chronic respiratory diseases: COPD, bilat-
eral bronchiectasis, obesity, restrictive disease, diffuse in-
terstitial lung disease (ILD), and asthma. When NIV or
IMV was initiated in the emergency department, subjects
were managed by ICU physicians and transferred quickly
to the ICU. Patients with cystic fibrosis, patients with re-
strictive syndrome secondary to neuromuscular disease,
postoperative patients, and patients who were ventilated
for reason other than respiratory failure, such as stroke or

septic shock not due to pneumonia, were not included in
the study.

Definitions

COPD was diagnosed according to the clinical and ra-
diological criteria defined by the American Thoracic So-
ciety.19 For bilateral bronchiectasis, medical records were
reviewed to ensure that cough and sputum productions
were reported by subjects for at least 5 y before the ad-
mission to ICU and that bilateral dilated and thickened
airways were visible on the chest x-rays performed just
before ICU admission and/or on those performed at the
admission on ICU and confirmed by a high-resolution com-
puted tomography scan performed before ICU admission.
Obesity was considered in subjects with body mass in-
dex � 30 kg/m2 and was defined as morbid when body
mass index � 40 kg/m2. Chronic restrictive pulmonary dis-
ease included deformations of the rib cage due to kypho-
scoliosis and post-tuberculosis sequelae including extended
calcifications of the pleura as previously defined.10 Re-
garding chronic diffuse ILD, the disease was considered
chronic when diagnosed at least 6 months before admis-
sion to the ICU, and diffuse parenchymal lung disease was
confirmed on high-resolution computed tomography scan.
Based on the consensus classification of the idiopathic
interstitial pneumonias,20 the following clinical conditions
were distinguished: idiopathic pulmonary fibrosis (IPF)
and non-IPF ILD including collagen vascular diseases,
stage IV sarcoidosis, pneumoconiosis, chronic hypersen-
sitivity pneumonitis, and drug-induced ILD. Severe acute
asthma was defined according to the usual criteria.21 Noc-
turnal hypoventilation was previously documented by sleep
polysomnography.

Morbid obesity was always considered as a primary
etiology of chronic respiratory disease. In obese subjects
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QUICK LOOK

Current knowledge

Noninvasive ventilation (NIV) is the standard of care
for exacerbations of COPD, decreasing the incidence of
intubation and mortality. The use of NIV in other dis-
ease states has met with varying degrees of success and
has not achieved the same level of evidence.

What this paper contributes to our knowledge

Over a 14-y study period, the use of NIV in subjects
with COPD increased, while severity of illness increased
and mortality remained constant. Failure of NIV and
the need for intubation in all subject groups was inde-
pendently associated with death in the ICU.
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without morbid obesity, respiratory failure was considered
as secondary to obesity if no other identified cause for
respiratory failure was found. Consequently, for non-mor-
bidly obese subjects suffering from COPD, COPD was the
primary diagnosis. Type of respiratory support was con-
sidered for the entire ICU stay, and subjects were classi-
fied as treated with NIV only, treated with IMV only, or
transitioned from NIV to IMV.

Noninvasive Ventilation

Our ICU is a mixed 21-bed ICU in a university hospital
that admits �1,000 patients/year, mostly for medical con-
ditions. NIV has been used in our ICU since 1990. No
other facilities existed for the acute management of either
groups of these patients outside the ICU until 2010. From
2010 onward, NIV could also be initiated in the emer-
gency department. The usual criteria used in our ICU for
admission were those used for the diagnosis of respiratory
failure. The nurse-to-patient ratio increased from 1 to 3.5
to 1 to 2.5 in November 2010. Subjects were treated with
ventilators that were not able to compensate for air leaks
(Servo C and Servo 300 respirators, Siemens, Sölna, Swe-
den) until June 01, 2000. Thereafter, ventilators able to
compensate for air leaks were used (Servo-i, Siemens; or
Evita XL, Dräger, Telford, Pennsylvania). The decision to
initiate NIV was made by the subject’s attending physician
according to the usual criteria used in our ICU, that is,
neurologic signs of hypercapnia, signs of acute respiratory
distress (dyspnea increased over usual, accessory muscle
use, tachypnea, paradoxical breathing), and gas exchange
abnormalities (SaO2

� 90%, PaCO2
� 45 mm Hg, pH � 7.35).

At NIV initiation, our main concern was to maximize
the subject’s compliance with therapy. For that, pressure
support ventilation was started with low inspiratory pres-
sure and gradually titrated upward as tolerated by the sub-
jects. FIO2

was set to obtain a SpO2
of 90% or more, and

PEEP was applied in case and control groups (typically
3–6 cm H2O). The intubation decision was made by sub-
ject’s attending physician, on the basis of respiratory or
cardiac arrest, agitation or altered consciousness, ineffec-
tive cough, pneumothorax, or hemodynamic instability. In
addition to these criteria, NIV failure was considered when
ventilation was ineffective because of major air leaks, or in
subjects whose respiratory state worsened under NIV. From
2011, NIV was considered for difficult-to-wean subjects to
reduce the duration of IMV. Immediate NIV following
extubation was applied in subjects who had increased PaCO2

during the spontaneous breathing trial but who did not
develop clinical signs of poor tolerance.

Data Collection

The following variables recorded on ICU admission were
collected: age, sex, body mass index, prior treatment with

corticosteroids, prior home oxygen therapy, prior diagno-
sis of sleep apnea syndrome, associated cardiac comorbid-
ity for which subjects received treatment excepting hyper-
tension, lung and/or upper airway cancer recently diagnosed
or currently treated, PaCO2

values before initiation of MV
(recorded as � 50 mm Hg), and the Simplified Acute Phys-
iology Score (SAPS) II calculated within 24 h after ad-
mission. When diagnosed at admission, the following sus-
pected causative factors for exacerbation of the disease
leading to respiratory failure were noted: bronchitis or
pneumonia, pneumothorax, and pulmonary embolism;
these were then regrouped as precipitating factors. In ad-
dition, the following outcome variables were recorded:
treatment with NIV, treatment with IMV, or treatment
with corticosteroids. Only the first episode of ventilatory
support for each subject was included. Regarding ICU
outcomes, in addition to mortality, we recorded the dura-
tion of MV, the length of the ICU stay, and the proportion
of subjects with ICU-acquired pneumonia, as previously
defined.22

Data Analysis

Qualitative or categorical variables were expressed as
number and percentages and continuous variables as
mean � SD. We first examined temporal trends for changes
in the frequency of COPD, bilateral bronchiectasis, ILD,
obesity, restrictive disease, and asthma; second, we exam-
ined temporal trends for changes in NIV and IMV use and
in mortality from 1998 to 2012 using the logistic regres-
sion analysis with time as covariate. Temporal trends in
SAPS II scores, durations of MV, and ICU lengths of stay
were assessed by linear regression. Then, subjects were
compared as to whether they received NIV only, IMV only
or whether they failed NIV. Finally, we examined 2 out-
comes: acquisition of ventilator-associated pneumonia and
in-ICU mortality. The data were compared using the chi-
square test or Fisher’s exact test for categorical variables
and using a one-way analysis of variance test for contin-
uous variables. Regarding multivariate analysis for mor-
tality, variables with P � 0.10 were entered into a logistic
regression model. The results were expressed in terms of
the odds ratio (OR) with corresponding 95% CI. Tests
were 2-tailed, and a value of P � .05 was considered sig-
nificant.

Results

Characteristics of the Subjects

A total of 1,113 subjects were included in the cohort. Gen-
eral characteristics are listed in Table 1. Obesity was present
in 314 subjects (28%). Among the 166 subjects with respi-
ratory failure due to obesity, obesity was morbid in 114 sub-
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jects (10%) and no reason other than obesity was identified in
52 other obese subjects. Obesity was present as coexisting
disease in 148 subjects (13%). Nocturnal hypoventilation was
diagnosed in 71 obese subjects only. Among the 131 subjects
with ILD, IPF was diagnosed in 40 subjects and non-IPF ILD
in 91 subjects (stage IV sarcoidosis, n � 2; collagen vascular
diseases, n � 20; drug-induced ILD, n � 46; pneumoconio-
sis, n � 9; hypersensitivity pneumonitis, n � 2). At admis-
sion to the ICU, bronchitis or pneumonia was diagnosed in
256patients (34%), pulmonaryembolisms in25patients (2%),
and pneumothorax in 19 subjects (2%). Over the study pe-
riod, SAPS II increased significantly in COPD subjects
(P � .04), in patients with bilateral bronchiectasis
(P � .0047), in obese subjects (P � .003), and in subjects
with restrictive disease (P � .049) but not in subjects with
ILD (P � .60) or asthma (P � .52). The duration of MV
decreased significantly in COPD patients only (P � .001). In
2012, mean duration of IMV and NIV in COPD patients
decreased significantly compared with 1998 (7 � 4 d vs
19 � 18 d, P � .009 and 5.5 � 3 d vs 3 � 2 d, P � .002, re-
spectively).

Trends in the Distribution of COPD and Non-COPD
Subjects

Trend analysis showed that, during the study period, the
proportion of subjects with bilateral bronchiectasis dimin-

ished significantly (OR 0.91, 95% CI 0.865–0.951,
P � .001), whereas the proportion of subjects with obesity
as main reason for respiratory disease increased signifi-
cantly (OR 1.03, 95% CI 1.001–1.063, P � .049) (Fig. 1).
No significant trend over time was noted in the other sub-
jects, and results for trends were: COPD subjects (OR
1.02, 95% CI 0.990–1.046, P � .20), subjects with diffuse
ILD (OR 1.01, 95% CI 0.968–1.053, P � .57), subjects
with restrictive disease (OR 0.98, 95% CI 0.939–1.028,
P � .43), and subjects with asthma (OR 1.06, 95% CI
0.960–1.068, P � .25).

Trends in NIV Use

Among the 568 COPD subjects, 233 (41%) were treated
with NIV only. In non-COPD subjects, proportions of sub-
jects treated with NIV only were as follows: 40 of 113
subjects with bronchiectasis (35%), 41 of 113 with restric-
tive disease (35%), 21 of 131 with ILD (16%), 152 of 304
with obesity (50%), and none with asthma. Trends in NIV
use, first-line treatment with NIV, and NIV failure in COPD
and non-COPD subjects are reported in Figure 2. NIV use
increased significantly when the trend was analyzed for
the entire population (OR 1.03, 95% CI 1.004–1.058,
P � .04). However, after subgroup analysis on each of the
chronic respiratory diseases, it appeared that the use of
NIV (OR 1.05, 95% CI 1.010–1.090, P � .01) and the

Table 1. Comparisons Between Subjects Treated With NIV, Subjects Treated With IMV, and Subjects Who Failed NIV

Whole
Population

(N � 1,113)

NIV
Success

(n � 423)

IMV
(n � 452)

NIV
Failure

(n � 238)
P

COPD, n (%) 568 (51) 233 (55) 232 (51) 103 (43)* .01
Bilateral bronchiectasis, n (%) 113 (10) 40 (9) 45 (10) 28 (12) .63
Obesity (BMI � 30), n (%) 166 (15) 88 (21) 46 (10) 32 (13) � .001
Diffuse interstitial pneumonia, n (%) 131 (12) 21 (5) 68 (15) 42 (18)* � .001
Restrictive disease, n (%) 113 (10) 41 (10) 40 (9) 32 (13) .15
Asthma, n (%) 22 (2) 0 (0) 21 (5) 1 (0.5) � .001
Male gender, n (%) 686 (62) 243 (57) 290 (64) 153 (64) .08
SAPS II points (mean � SD) 42 � 16 34 � 10 48 � 17 46 � 15 � .001
Age, y (mean � SD) 67 � 14 68 � 12 66 � 13 67 � 12 .10
PaCO2

� 50 mm Hg before ventilation, n (%) 835 (75) 349 (82) 308 (68) 178 (75)† � .001
Obstructive sleep apnea syndrome, n (%) 90 (8) 48 (11) 25 (6) 17 (7) .006
Prior oxygen therapy, n (%) 224 (20) 100 (24) 72 (16) 52 (22) .01
Lung and/or upper airway cancer, n (%) 57 (5) 11 (3) 34 (8) 12 (5) .004
Chronic heart disease, n (%) 402 (36) 147 (35) 168 (37) 87 (37) .58
Morbid obesity (BMI � 40), n (%) 114 (10) 65 (15) 20 (4) 29 (12) � .001
Infection or pneumothorax or pulmonary embolism, n (%) 385 (36) 117 (28) 181 (40) 87 (37)† � .001
Steroids � 1 mg/kg/d, n (%) 656 (59) 191 (45) 309 (68) 156 (66)* � .001

* NIV success vs NIV failure, P � .01.
† NIV success vs NIV failure, P � .05.
NIV � noninvasive ventilation
IMV � invasive mechanical ventilation
SAPS � Simplified Acute Physiologic Score
BMI � body mass index
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proportion of subjects initially treated with NIV (OR 1.05,
95% CI 1.013–1.094, P � .009) increased significantly in
COPD subjects only. The proportion of COPD subjects
(OR 0.98, 95% CI 0.939–1.030, P � .48) and non-COPD
patients (OR � 0.99, 95% CI 0.956–1.044, P � .97). Af-
ter comparisons, the proportion of subjects who failed NIV
was not significantly higher before June 1, 2000 when
patients were ventilated with ventilators not able to com-
pensate for air leaks than after June 1, 2000 (61 subjects on
163 subjects receiving initial NIV [37%] vs 175 subjects
on 496 receiving initial NIV [35%], respectively, P � .65).
Comparisons of characteristics in subjects who received
NIV only, IMV only, or failed NIV are shown in Table 1.
Age did not vary significantly between groups and did not
increase significantly over the study period.

ICU-Acquired Pneumonia

One hundred and eleven subjects (10%) had ventilator-
associated pneumonia during their ICU stay. Over the study
period, the proportion of subjects with ventilator-associ-
ated pneumonia trended to diminish significantly in COPD
patients only (OR 0.93, 95% CI 0.869–0.993, P � .03).
Subjectswhoacquiredventilator-associatedpneumoniadif-
fered significantly from those who did not for SAPS II
score, treatment with steroids, treatment with NIV, NIV
failure, and duration of MV (data not shown). Use of NIV
was independently associated with a lower risk to acquire
pneumonia in the ICU in COPD patients only (OR 0.41,
95% CI 0.05–0.31, P � .002).

Mortality

Time trend of mortality did not reach statistical signif-
icance in the whole population (OR 0.98, 95% CI 0.950–
1.010, P � .23), whereas SAPS II significantly increased,
and duration of MV and lengths of ICU stay significantly
decreased (Fig. 3). Time trend of mortality did not reach
statistical significance in any of the chronic respiratory
diseases categorized in our study.

Comparisons between subjects who died in the ICU and
survivors are listed in Table 2, and variables found inde-
pendently associated with ICU mortality after logistic re-
gression analysis are shown in Table 3. Among the sub-

Tr
ea

te
d 

su
bj

ec
ts

 (%
)

0

10

20

30

40

50

60

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

COPD
Obesity
Bronchiectasis

Fig. 1. Trends in COPD subjects, subjects with bilateral bronchi-
ectasis, and subjects with respiratory failure due to obesity over
the study period.
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jects with ILD who received IMV, 2 subjects of 37 with
IPF (5%) and 13 subjects of 73 with non-IPF ILD (18%)
survived (P � .13 after comparison). ILD was indepen-
dently associated with mortality. When IPF and non-IPF
ILD were distinguished in the adjusted prognostic analy-
sis, both remained independently associated with mortality
(IPF, OR � 30.3, 95% CI 8.69–110, P � .001, and ILD
non-IPF, OR � 7.46, 95% CI 3.61–15.38, P � .001). No
other chronic respiratory disease was found to be associ-
ated with mortality. In COPD and non-COPD subjects,
mortality was significantly higher in subjects who failed
NIV and lower in subjects treated with NIV only as com-
pared with those treated with IMV (Table 4).

Discussion

In the present study, we have evaluated a real-life trend
in use of NIV and or IMV in subjects with chronic respi-
ratory disease and ARF. Surveys show that, in France,
NIV is increasingly used in patients having acute or chronic
respiratory failure17,18 with benefits.16 However, few data
were provided regarding the underlying respiratory dis-
eases involved. COPD subjects represent 50% of our study
population, and, as others have,14,15 we report a significant
increase in NIV use in these subjects, and a significant
increase in the proportion of subjects initially treated with
NIV. NIV use in patients with a COPD exacerbation has
already been associated with a lower risk of nosocomial

infections.23 For subjects without COPD and admitted for
ARF, trends differed from the ones noted in COPD sub-
jects. Over the study period, the proportion of subjects
treated with NIV only did not significantly increase with
time in subjects with respiratory disease other than COPD,
whereas NIV was used more frequently as first-line treat-
ment in obese subjects. To our knowledge, trends in NIV
use had not been previously assessed over a period of
several years in patients with bronchiectasis, restrictive
disease, or ILD and compared with COPD patients.

Although bronchiectasis is a disease recognized with
increasing frequency 24 and associated with a poorer prog-
nosis in subjects with moderate to severe COPD,25 we
found that the number of subjects admitted to the ICU for
respiratory failure and severe bronchiectasis has tended to
diminish in the last decade. The significant increase during
the study period in proportions of subjects with obesity
was expected. In France, as in other developed countries,
the proportions of obese subjects admitted to the ICU have
increased over the last 20 y.26

In our ICU, progress in the management of ARF with
NIV was not similar in COPD and non-COPD subjects
over the period. Our results do not suggest that NIV is not
useful in non-COPD patients but that its efficacy varies
according to the underlying respiratory disease involved.
As found in our study, previous studies have reported that
NIV is feasible in subjects with bronchiectasis7 or chronic
restrictive disease,10 but our results suggest that only a

Fig. 3. Trends in mortality rates, Simplified Acute Physiologic Scores (SAPS) II, durations of mechanical ventilation, and lengths of ICU stay
over the study period.
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third of these subjects can be successfully treated with
NIV. On the other hand, our result suggest that, for obese
subjects, the same success rate can be expected with NIV
or even slightly higher than that obtained for COPD sub-

jects. This last result is in accordance with the results of
the study published by Carrillo et al,11 who demonstrated
that subjects with obesity hypoventilation syndrome could
be treated with NIV during an episode of acute hypercap-
nic respiratory failure with similar efficacy as for subjects
with COPD. A major finding is that the proportion of
patients with diffuse ILD successfully treated with NIV
remained very low. We found that NIV was of little ben-
efit in the management of subjects with ARF on ILD.

Like Chandra et al,14 we found that NIV failure was an
independent factor of poor prognosis in the COPD sub-
jects. We found that this was also true in non-COPD sub-
jects. From 1998 to 2012, mortality rate did not decrease.
However, SAPS II scores increased significantly during
the study period, whereas durations of MV and lengths in
ICU stay decreased significantly (Fig. 2). These results
may be explained by a lack of power to detect a significant
difference in ICU mortality.

The clinical impact of leak compensation during NIV
remains unclear. After comparison, we did not observe a
significant reduction in the rate of subjects transitioned
from NIV to IMV with the use of ventilators able to com-
pensate for air leaks,27 but the mean SAPS II in subjects
initially treated with NIV was significantly higher in sub-
jects with ventilators that were able to compensate for air
leaks than in those during the previous period (39 � 13 vs
36 � 12, respectively, P � .006). We found also that the
proportion of COPD subjects who failed NIV did not de-
crease significantly with time, but SAPS II scores increased
significantly over the study period. Perhaps our increasing
experience with NIV allowed us to maintain the propor-
tion of subjects successfully treated despite an increase in
the severity of illness. In the present study, management of
MV did not appear to have been influenced by the age of
subjects.

The study has some limitations. First, it is a single-
center study, consequently a high center effect for the
analysis can be suspected. Second, it was not a random-
ized controlled study. The criteria for ICU admission were
not standardized, and intubation decision was not con-
trolled. The beliefs regarding efficacy of NIV may have
differed among physicians when the chronic underlying
respiratory disease involved was not COPD. Nevertheless,
in our opinion, this study presented several strengths, in-
cluding the large number of subjects with ARF and chronic
respiratory disease other than COPD with outcomes as-
sessed in the same time as the studies of a large population
of COPD subjects and over a long period.

Conclusions

Our study depicts trends in the use of NIV in subjects
with ARF and chronic respiratory diseases over the period
1998–2012, which differed whether this treatment was

Table 2. Univariate Analysis for Death in the ICU

Variables on Admission

Mortality in the ICU

PAlive
(n � 867)

Dead
(n � 246)

COPD, n (%) 477 (55) 88 (36) � .001
Bilateral bronchiectasis, n (%) 88 (10) 25 (10) .99
Obesity (BMI � 30), n (%) 155 (18) 14 (6) � .001
Diffuse interstitial pneumonia, n (%) 34 (4) 97 (39) � .001
Restrictive disease, n (%) 93 (11) 20 (8) .23
Asthma, n (%) 20 (2) 2 (1) .22
Male gender, n (%) 502 (58) 184 (75) � .001
SAPS II points (mean � SD) 39 � 13 53 � 19 � .001
Age, y (mean � SD) 67 � 12 67 � 13 .80
PaCO2

� 50 mm Hg before ventilation,
n (%)

708 (82) 127 (52) � .001

Obstructive sleep apnea syndrome,
n (%)

79 (9) 11 (7) .01

Prior oxygen therapy, n (%) 166 (19) 58 (24) .13
Lung and/or upper airway cancer,

n (%)
24 (3) 33 (13) � .001

Chronic heart disease with treatment,
n (%)

559 (64) 152 (62) .44

Infection and/or pneumothorax and or
pulmonary embolism, n (%)

281 (32) 104 (42) .004

Steroids � 1 mg/kg/d, n (%) 458 (53) 198 (80) � .001
Initially on NIV, n (%) 557 (64) 104 (42) � .001
NIV failure, n (%) 143 (16) 95 (39) � .001
IMV, n (%) 453 (52) 237 (96) � .001

BMI � body mass index
SAPS � Simplified Acute Physiologic Score
NIV � noninvasive ventilation
IMV � invasive mechanical ventilation

Table 3. Variables Independently Associated With Mortality in the
ICU

Variable OR 95% CI P

Diffuse ILD 10.63 5.43–20.83 � .001
Lung and/or upper airway cancer 3.64 1.73–7.69 � .001
Male gender 1.99 1.31–3.04 .001
SAPS II 1.045 1.033–1.058 � .001
PaCO2

� 50 mm Hg before ventilation 0.63 0.47–0.99 .04
NIV failure 2.05 1.36–3.11 � .001
IMV 10.49 4.88–22.56 � .001

OR � odds ratio
ILD, interstitial lung disease
SAPS, Simplified Acute Physiologic Score
NIV, noninvasive ventilation
IMV, invasive mechanical ventilation
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applied in COPD or non-COPD subjects. The use of NIV
increased throughout the study period in COPD but not in
non-COPD subjects. However, in COPD and non-COPD
subjects, NIV failure and IMV were associated with mor-
tality in the ICU. Our results suggest that similar rates of
success can be expected with NIV in the management of
obese and COPD patients with ARF, while the efficacy of
NIV appears restricted to a lower proportion of patients
with bronchiectasis, restrictive disease, or ILD. Overall
mortality of subjects ventilated for ARF on chronic respi-
ratory disease did not decrease significantly, but severity
of illness increased, and duration of mechanical ventilation
and length of ICU stay decreased. Our results show that
non-COPD patients should be distinguished from COPD
patients when the efficacy of NIV is assessed in patients
with ARF.
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