
Noninvasive Positive-Pressure Ventilation in Patients
With Chronic Obstructive Pulmonary Disease Exacerbation:

Not Too Late But Not Too Soon?

Noninvasive positive-pressure ventilation (NPPV) is
now the first-line treatment to manage acute hypercapnic
respiratory failure during exacerbation of chronic obstruc-
tive pulmonary disease (COPD). As compared to standard
treatment alone, NPPV is associated with a quicker im-
provement in pH, PaCO2

, and respiratory rate, resulting in
a 28% reduction of endotracheal intubation rate, a 10%
reduction of mortality rate, and a 4–6 days shorter hospi-
tal stay.1–4 However, most of all previous studies have
included highly selected COPD patients and have consis-
tently revealed a 20–30% failure rate, as judged by death
or intubation requirement.1,2,5–8 In an observational, non-
selected cohort study, Girault et al9 found that NPPV fail-
ure rates during acute hypercapnic respiratory failure range
between 35 and 49%.

Such discrepancies may be explained by several factors,
such as the severity at admission,10 some technical con-
siderations to deliver NPPV (eg, masks, ventilatory modes),
the experience of the involved personnel, and some intrin-
sic limits of NPPV versus invasive endotracheal ventila-
tion. In parallel, high failure rates should be expected if
more heterogeneous groups of patients with COPD exac-
erbation situated in less severe situations are considered
for NPPV, as less than half of them may be successfully
managed without mechanical ventilation.8 Indeed, the real
need for NPPV was 16% in a recent British study,11 as
NPPV could evidently be inappropriate in less severe pa-
tients, even explaining one negative study12 where no in-
tubation was required in the control arm.

In the present issue of RESPIRATORY CARE, Keenan et al13

have addressed that controversy through a prospective ran-
domized study in COPD patients presenting with “mild”
exacerbations, defined as a worsening of dyspnea associ-
ated with pH � 7.30. Assuming that the diminution of the
work of breathing is one of the main mechanisms by which
NPPV achieves clinical benefit in such patients, the au-
thors suggested that an early intervention (within the first
3 days) might significantly decrease the hospital length of
stay, this criteria being utilized as the primary outcome.
They recruited 52 patients out of 355 admissions for COPD
exacerbation, who were randomly allocated to receive ei-
ther standard therapy with NPPV (according to a decreas-
ing NPPV duration during the first 3 days) or standard

therapy alone in a respiratory ward. Even if the study was
not sufficiently powerful to demonstrate a significant re-
duction of hospitalization duration in the NPPV arm, it
provides interesting information about NPPV in these spe-
cific patients. For instance, tolerance appeared rather low,
since more than 50% of patients did not use NPPV as
recommended by the medical staff. However, dyspnea im-
proved more rapidly with NPPV, with a significant im-
provement as soon as the first hour and at the second day
of application. This study also provides a “real life” ob-
servation of 355 unselected COPD patients presenting at
the emergency unit with COPD exacerbation. Indeed, 7%
of them had to be immediately intubated, and 23% were
managed by NPPV in the emergency unit because of cri-
teria of immediate severity. Two hundred forty-seven pa-
tients (70%) met the inclusion criteria for the present study,
but 195 of them were excluded for some reasons, includ-
ing a denied informed consent or technical impossibility to
apply NPPV.

SEE THE ORIGINAL STUDY ON PAGE 610

This study emphasizes 3 major points that should be
now considered in the future studies:

1. The need to refine the definition of COPD exacerba-
tion, which remains controversial,14 as the 20–30% of
NPPV failures concern a subset of threatening exacerba-
tions (where ventilatory assistance is mandatory) and not
“common” exacerbations.

2. The need to quantify the interval of time between the
beginning of the exacerbation and the occurrence of acute
hypercapnic respiratory failure. This information is rarely
available but may influence NPPV failure rates either in
the acute setting or after discharge, as recently showed by
Plant et al.11

3. The need to consider that in “real life,” the immediate
prognosis of a mild COPD exacerbation is not always easy
to predict in the emergency unit and may explain why
NPPV is sometimes over-used in this context.

If NPPV is indicated in the most severe COPD patients
(ie, with pH at admission � 7.30), the impossibility of
predicting the immediate prognosis of a milder exacerba-
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tion may justify enlarging NPPV indications in patients
with pH between 7.30 and 7.35, in order to reduce the
hospital duration and to prevent a potential pejorative evo-
lution on a short-term basis. However, a poor compliance
and a poor NPPV acceptability should be expected in these
patients. Because NPPV is feasible in respiratory wards,
even when performed by recently trained personnel,2 pro-
spective studies including a large number of patients with
pH between 7.30 and 7.35 are now warranted, in order to
define the immediate outcome of these milder exacerba-
tions, the characteristics of the NPPV responders, and to
precisely assess the NPPV cost-effectiveness in this set-
ting.
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Intensifs Respiratoires

Centre Hospitalier Universitaire de Rouen
Rouen, France

REFERENCES

1. Brochard L, Mancebo J, Wysocki M, Lofaso F, Conti G, Rauss A, et
al. Noninvasive ventilation for acute exacerbations of chronic ob-
structive pulmonary disease. N Engl J Med 1995;333(13):817–822.

2. Plant PK, Owen JL, Elliott MW. Early use of noninvasive ventilation
for acute exacerbations of chronic obstructive pulmonary disease on
general respiratory wards: a multicentre randomised controlled trial.
Lancet 2000;355(9219):1931–1935.

3. Lightowler JV, Wedzicha JA, Elliott MW, Ram FS. Noninvasive
positive-pressure ventilation to treat respiratory failure resulting from

exacerbations of chronic obstructive pulmonary disease: Cochrane
systematic review and meta-analysis. BMJ 2003;326(7382):185.

4. Keenan SP, Sinuff T, Cook DJ, Hill NS. Which patients with acute
exacerbation of chronic obstructive pulmonary disease benefit from
noninvasive positive-pressure ventilation? A systematic review of
the literature. Ann Intern Med 2003;138(11):861–870.

5. Bott J, Carroll MP, Conway JH, Keilty SE, Ward EM, Brown AM,
et al. Randomised controlled trial of nasal ventilation in acute ven-
tilatory failure due to chronic obstructive airways disease. Lancet
1993;341(8860):1555–1557.

6. Kramer N, Meyer TJ, Meharg J, Cece RD, Hill NS. Randomized
prospective trial of noninvasive positive-pressure ventilation in acute
respiratory failure. Am J Respir Crit Care Med 1995;151(6):1799–
1806.

7. Celikel T, Sungur M, Ceyhan B, Karakurt S. Comparison of nonin-
vasive positive pressure ventilation with standard medical therapy in
hypercapnic acute respiratory failure. Chest 1998;114(6):1636–1642.

8. Brochard L, Isabey D, Piquet J, Amaro P, Mancebo J, Messadi AA,
et al. Reversal of acute exacerbations of chronic obstructive lung
disease by inspiratory assistance with a face mask. N Engl J Med
1990;323(22):1523–1530.

9. Girault C, Briel A, Hellot MF, Tamion F, Woinet D, Leroy J, Bon-
marchand G. Noninvasive mechanical ventilation in clinical prac-
tice: a 2-year experience in a medical intensive care unit. Crit Care
Med 2003;31(2):552–559.

10. Confalonieri M, Garuti G, Cattaruzza MS, Osborn JF, Antonelli M,
Conti G, et al. A chart of failure risk for noninvasive ventilation in
patients with COPD exacerbation. Eur Respir J 2005;25(2):348–355.

11. Plant PK, Owen JL, Elliott MW. One year period prevalence study
of respiratory acidosis in acute exacerbations of COPD: implications
for the provision of noninvasive ventilation and oxygen administra-
tion. Thorax 2000;55(7):550–554.

12. Barbe F, Togores B, Rubi M, Pons S, Maimo A, Agusti AG. Non-
invasive ventilatory support does not facilitate recovery from acute
respiratory failure in chronic obstructive pulmonary disease. Eur
Respir J 1996;9(6):1240–1245.

13. Keenan SP, Powers CE, McCormack DG. Noninvasive positive-
pressure ventilation in patients with milder chronic obstructive pul-
monary disease exacerbations: a randomized controlled trial. Respir
Care 2005;50(5):610-616.

14. Schumaker GL, Epstein SK. Managing acute respiratory failure dur-
ing exacerbation of chronic obstructive pulmonary disease. Respir
Care 2004;49(7):766–782.

Correspondence: Antoine Cuvelier MD PhD, Service de Pneumologie
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CHU de Rouen, 76031 Rouen Cedex, France. E-mail: antoine.cuvelier@
chu-rouen.fr.

NONINVASIVE POSITIVE-PRESSURE VENTILATION IN COPD

RESPIRATORY CARE • MAY 2005 VOL 50 NO 5 597


