
sensitive proteomics methodologies overcomes these issues
remains to be seen.
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From the authors:

We read with great interest the letter from E. Sapey and co-
workers on ‘‘The validation of assays used to measure
biomarkers in exhaled breath condensate’’. Indeed, we agree
with E. Sapey and co-workers that the variability of current
assays can be further improved.

However, in our opinion, this does not imply that ‘‘exhaled
breathe condensate is not an ideal collection method for protein
measurements’’. One should be aware of the associated
ambiguity. There are in fact two relatively separate methods
that are involved in the technique of exhaled breath condensate.
The first is the method used to collect the condensate of a patient
and, subsequently, the method to analyse this condensate.

Hence, we want to highlight that the validation of an assay was
not the aim of our study [1]. Moreover, the principal aim was
to assess differences between the condensers, including the
new glass condenser (i.e. to assess the reproducibility of
exhaled breath condensate volume, hydrogen peroxide, 8-
isoprostane and cytokine measurements using different con-
densers). Therefore, the coefficients of variation of the
cytokines presented in our study [1] do not refer to the intra-
assay variation, but to the total variability of the cytokines
in exhaled breath condensate, which includes intra-assay

variation, instrument variability and biological variability in
healthy individuals. We hypothesised that exhaled breath
condensate collection may be optimised by using a condenser
with minimal adhesive properties, and as a result, this may
improve the reproducibility of biomarker measurements in
exhaled breath condensate. Logically, we had to use an assay
to measure hydrogen peroxide, 8-isoprostane and cytokines
and we acknowledged the limitations associated with the
current assays. However, in order to minimise, or to equally
disperse this analytical influence, we used only one type of
assay for the measurement of one specific biomarker in
exhaled breath condensate that was collected in different ways
using different types of condenser. Using this method, we
reported significant differences between different methods of
condensate collection, in favour of the new glass condenser
design [1].

We do not fully agree with E. Sapey and co-workers that the
mean of the spiked samples in our study were in excess of
measured values. In the case of 8-isoprostane, the mean
concentration in exhaled breath condensate for the new
condenser was 3.6 pg?mL-1, whereas the spiking concentra-
tions were 3.9 and 7.8 pg?mL-1. For the cytokines, spiking was
performed with a concentration of 10 pg?mL-1, whereas the
mean values of cytokines ranged 0.7–6.3 pg?mL-1 (new
condenser). Therefore, we feel that the intra-assay variation
only accounts for a part of the total variability of biomarkers in
exhaled breath condensate. The suggestion by E. Sapey and co-
workers to define the lower limit of quantification for an assay
is an interesting one.

By consequence, and in our opinion, this implicates that the
potential or future value of exhaled breath condensate not only
depends upon the validity of the analytical technique, but also
depends upon the validity of the condensate collection technique,
and both of these techniques are prone to improvement.
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