
CPAP in Cystic Fibrosis: Is It
Time to Surrender Yet?

To the editor:

Measuring the efficacy of one airway
clearance technique over another is still chal-
lenging and sometimes frustrating in an ev-
idence-based era. We want our patients
clear and intuitively we assume that what
they expectorate is what we have really
cleared. As Sirens caught Ulysses along his
journey, respiratory therapists and physio-
therapists are often tempted to believe that
sputum is the best available end point of
any treatment. Despite this, patients use spu-
tum output to measure the relative effec-
tiveness of different airway clearance regi-
mens1 and patients’ preferences continue to
be a factor when introducing an airway
clearance technique.2

The paper by Aquino and colleagues in
the November issue of RESPIRATORY CARE3

evaluated if CPAP increases the effects of
hypertonic saline on mucus clearance, spu-
tum physical properties and expectoration
in patients with cystic fibrosis (CF). Their
crossover study randomized 15 patients to
CPAP alone or CPAP followed by hyper-
tonic saline aerosol. Direct cough was stan-
dardized as a series of 3 coughs on com-
mand and used as control intervention.
Relying on outcome measures such as spu-
tum volume, clearability, and wettability,
Aquino et al concluded that CPAP alone
did not improve sputum clearance or aug-
ment the effect of hypertonic saline.

As respiratory therapists and physiother-
apists involved in the care of patients with
CF, we want to highlight 2 crucial points
and report our experience, for a better in-
terpretation of the results.

Hypertonic Saline

There is an extensive literature on the
efficacy of inhaled hypertonic saline in CF.
We already know that inhaled hypertonic
saline improves mucociliary clearance, lung
function, and quality of life in adults with
CF.4 Indeed, airway clearance techniques
and hypertonic saline are often used in treat-
ment sessions to enhance the rheology of
mucus and thus promote mucus clearance
by accelerating expiratory flow. To date the
effect of the timing of inhaled hypertonic
saline (before, during, and after airway clear-

ance techniques) is still debated, even though
the 3 studies that demonstrated the clinical
efficacy of hypertonic saline have delivered
it before airway clearance techniques.4-7

Therefore, this should be the only regimen
recommendable.8

CPAP

CPAP is used under several conditions,
and its application in CF seems to decrease
dyspnea and improve inspiratory muscle
function,9 increasing tidal volume and re-
ducing breathing frequency. The rationale
for CPAP as an airway clearance technique10

might rely on its splinting effects on air-
ways, especially during expiration. The in-
creased airway pressure during expiration is
thought to prevent premature collapse and
thus reduce gas trapping in the lungs.11 The-
oretically, this might help mucus transport,
and not sputum, making its dislocation de-
pendent on the movement of air along the
patented airways. Several studies have in-
dicated this mechanical advantage during
positive expiratory pressure (PEP) breath-
ing, and this positive effect seems to be sus-
tained even 45 min following treatment.10,12

However, short-term PEP breathing im-
proves only central expiratory air flow, as
measured by FEV1

13: indeed, mucus trans-
port due to expiratory air flow is more ef-
ficient in the central than in the peripheral
airways,whichcanbecompletelyobstructed
by mucus in CF.14

We know that CPAP reopens collapsed
parts of the lungs as well, and obstructed
areas are thought to reopen as a result of
increased collateral ventilation.15 As sug-
gested by Falk et al,16 this might occur in
patients with CF, mucus possibly being
mobilized from peripheral small airways.
Thus, CPAP could avoid early airways
collapse, respiratory muscle fatigue, and ox-
ygen desaturation,17 especially in advanced
lung disease. Nevertheless, in our opinion,
pressure alone cannot be considered a proper
airway clearance technique, as presented
by Aquino et al, without patient participa-
tion (eg,huffor forcedexpiration technique).
As far as we achieve patent airways, pa-
tients need to sustain expiratory flow ac-
tively tomobilizesecretions.Thismighthap-
pen if positive pressure is applied during
the whole respiratory cycle, together with
active techniques,18 and not only during the
inspiratory phase alone, as previously de-
scribed.10,17

However, due to the lack of data about
its use in CF as an airway clearance tech-
nique, and considering the reported end
points, we can assume that CPAP alone has
the same effects as PEP on airway clear-
ance during expiration in this sample. Out-
comes such as those chosen by Aquino et al
may not be suitable, since positive short-
term effects of an airway clearance tech-
nique such CPAP may not be reflected by
sputum weight19,20; rather, by radio-aerosol
deposition,19 lung function methods for test-
ing distribution for ventilation,10 volume
of trapped gas assessed via the ratio of re-
sidual volume to total lung capacity,17 and
patient preference.2

Our Practice

Twenty CF patients regularly followed
at the CF center in Florence, Italy, have
changed from PEP mask to CPAP as part of
their airway clearance techniques, combin-
ing at the same time positive effects of con-
tinuous positive pressure with the active cy-
cle of breathing technique (unpublished
data). They represent the 44% of CF pa-
tients with severe flow obstruction (FEV1

� 40% of predicted) who attend the CF
center. In the year before starting CPAP,
40% were chronically colonized with Pseu-
domonas aeruginosa, 15% with methicil-
lin-resistant Staphylococcus aureus, and
15% with Burkholderia cepacia. Fifty per-
cent were on oxygen therapy and 10% were
on overnight noninvasive ventilation (NIV).
When they were trained on CPAP, their
mean age was 24.7 years, and on average
they did 4 cycles of intravenous antibiotics
per year prior to CPAP, although 52.9%
had already done more than 4 cycles per
year.The first reasonpatients initiatedCPAP
wasoxyhemoglobindesaturation(50%), fol-
lowed by fatigue (35%) and dyspnea (15%)
during PEP mask. At the start of CPAP,
being on oxygen therapy and doing more
than 4 intravenous antibiotics cycles per year
were significantly associated (P � .002).
Moreover, when we considered time-to-ex-
itus and time-to-lung transplantation as end
points, CPAP was initiated significantly in
advance, compared to NIV (P � .01). Up to
now, none have returned to PEP mask ther-
apy, but, instead, have adopted CPAP as a
new and helpful airway clearance technique
in everyday life.

According to our practice, patients’ needs
are the key factor in choosing one airway
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clearance technique over another, and this
change occurred in our cohort when respi-
ratory conditions became worse, which may
indicate that CPAP could constitute a
“bridge to bridge” in CF.

To our knowledge, very little is known
about the time constant for a lung unit and
lung mechanics in CF, especially if we have
to tailor airway clearance interventions to
the heterogeneous lung disease expressions
in CF and then find appropriate outcomes.
Only in the last decade have we learned
about the positive effects of NIV,21 and there
is still so much to discover about the respi-
ratory care of CF patients. To improve ef-
ficacy and adherence, we need further re-
search on the effects of CPAP and NIV on
mucus transport in CF. While the results
from Aquino and colleagues are of ques-
tionable clinical importance, due to meth-
odological bias and inaccurate surrogate end
points, they suggest a possible advantage.
Respiratory physiotherapy is on the verge
of a potentially exciting era in CF, and we
require a change in approach in step with
the increasing complexity of the disease and
the new technology available. Positive pres-
sure, delivered via NIV or CPAP, might be
a valid tool, especially in advanced lung
disease,18,21,22 and it would require more
attention and smarter outcomes.
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The authors respond to: CPAP in
Cystic Fibrosis: Is It Time to
Surrender Yet?

The authors thank Gambazza and Zuffo
for their interest in our paper evaluating hy-
pertonic saline inhalation and CPAP, alone
and in combination in subjects with cystic
fibrosis (CF).1 Gambazza and Zuffo are
correct that there are few well controlled
comparative studies of airway clearance
techniques, in part due to the difficulty in
masking and in meeting appropriate end
points.2 They are also correct in the obser-
vation that positive airway pressure, deliv-
ered either as positive expiratory pressure
or CPAP, can maintain airway patency by
moving the equal pressure point proxi-
mally in the airway: what they call airway
“splinting.” This would have little effect on
mucus clearance, but, coupled with an ef-
fective cough, it would be expected to im-
prove sputum clearance in the proximal air-
way generations.3,4

We evaluated the effects of CPAP, rather
than positive expiratory pressure therapy, as
the latter is more effort dependent. In these
subjects with mild to moderate CF lung dis-
ease there was no benefit from CPAP ther-
apy over the use of hypertonic saline alone.

CORRESPONDENCE

RESPIRATORY CARE • SEPTEMBER 2013 VOL 58 NO 9 e117


