
Furosemide Nebulization in
Patients With COPD Exacerbation

To the Editor:
We read with keen interest the article in

the November 2013 issue by Motahar Va-
hedi and colleagues.1 They described furo-
semide as an adjunctive therapy for exacer-
bation of COPD. However, there are a few
interesting points that need to be discussed
before applying Motahar Vahedi’s results in
day to day practice. First, noninvasive ven-
tilation (NIV) is the standard of care for
COPD exacerbation.2 In the study by Mo-
tahar Vahedi et al the patients had respira-
tory acidosis, with mean pH of 7.29 and
7.27 in the intervention and placebo groups,
respectively. That cohort was likely to ben-
efit from NIV, but NIV was not used,2 so
we argue that the patients did not get the
optimum treatment for COPD exacerbation,
so the adjunctive therapy was not compared
with optimum therapy, and the study there-
fore does not provide information on the role
of nebulized furosemide as adjunctive ther-
apy in optimally treated COPD exacerba-
tion.

Second, spirometry may be difficult to
perform and inaccurate in COPD exacerba-
tion patients in the emergency department,3

so FEV1 may not be a useful and objective
measurement in this setting.

Third, all the patients were given supple-
mental oxygen at 0.5 L/min for 30 min,
irrespective of their baseline oxygenation
status. It is not clear from the paper whether
oxygen was continued and the flow titrated
to maintain the recommended oxygen sat-
uration, 88–92%.2 In the absence of hypox-
emia, is the routine use of oxygen useful in
these patients?

Fourth, Motahar Vahedi et al excluded
patients with cardiac failure; however, there
was no mention of cor pulmonale, nor of
whether the diagnosis of cardiac failure was
based on clinical signs alone, or also on im-
aging. This is important because some of the
benefits of furosemide may be related to its
diuretic effect in the presence of cor pulmo-
nale.

Fifth, whether the effects of furosemide
vary with the severity of COPD could not be
interpreted from the study. A sub-categori-
zation of the study group according to Global
Initiative for Chronic Obstructive Lung Dis-
ease (GOLD) classification would provide
more information on the benefit of furo-
semide.

Sixth, the study did not discuss adverse
effects or outcomes such as how many pa-
tients eventually required ICU admission,
invasive or noninvasive ventilation, hospi-
tal stay, or mortality, nor whether these were
significantly different between the 2 groups.
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Furosemide Nebulization in
Patients With COPD
Exacerbation—Reply

In Reply:
We appreciate the salient observations

and comments by Hadda et al. It is our sin-
cere hope that this response provides the
necessary data and clarification to guide fu-
ture applications of our study results in the
care of patients with COPD.

Although we concur that noninvasive
ventilation (NIV) is an important modality
in the acute care of patients with COPD
exacerbation, our research protocol was not
intended to modify or change our institu-
tional standard of care for the purpose of
this study. Though the use of NIV in acute
care is increasing, its use is still low in some
countries. There have been no reports on
the use of NIV for COPD exacerbations in
our institution; however Ambrosino et al

found that in 20–52% of hospitals in Euro-
pean countries, NIV was unavailable, and
its utilization rate was 15–80% in patients
with COPD exacerbation.1

Pursuing a randomized controlled trial
methodology in our study, we hoped to min-
imize the impact of different treatmentmeth-
ods on the study outcome, and to compare
and measure the effects of inhaled furo-
semide in each group. However, our meth-
odology, and randomized controlled trials
in general, often deal with very highly se-
lected patients and assess care patterns that
do not necessarily fit each and every insti-
tution. In addition, randomized controlled
trials are usually too small and of too short
duration to permit evaluation of delayed ef-
fects of the studied treatment. Therefore,
integration of this practice in the clinical
care of patients may require further multi-
institution investigations.

Many clinicians feel apprehensive about
conducting spirometry, because of uncer-
tainties about performing and interpreting
it, and about the patient’s cooperation in
the tests. In our study we had concerns re-
garding the clinicians’ technical ability to
perform the test and interpret the results.
We were able to execute the tests, as we
reported, by providing appropriate train-
ing and extra efforts. The Global Initiative
for Chronic Obstructive Lung Disease inter-
national COPD guidelines2 advises spirom-
etry to measure lung function. We used spi-
rometry to quantify breathlessness in our
subjects, with or without the intervention.

Hypoxemia is defined as PaO2
of

� 55 mm Hg or oxygen saturation of
� 90%.3 Oxygen therapy should be delib-
erately provided in patients with COPD.
However, in patients with SpO2

of � 90%,
the oxygen should be titrated to achieve
SpO2

of 90%.4 In our study the mean oxygen
saturations in the intervention and control
groups were 84.8 � 9.6% and 82.8 � 4.7%,
respectively. Regarding equal treatment, we
considered 0.5 L/min oxygen for 30 min for
all these hypoxemic patients as the standard
treatment, and the decision on the continu-
ation of oxygen therapy was made by a phy-
sician for every patient individually, accord-
ing to standards of COPD treatment.
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