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Exhaled breath condensate is not suitable

to detect EGFR somatic mutations
To the Editors:

Somatic mutations in the tyrosine kinase domain of the
epidermal growth factor receptor (EGFR) are molecular targets
of great clinical interest in lung cancer. In particular, its ability to
permit clinical efficacy of specific therapies with tyrosine kinase
inhibitors (i.e. gefitinib or erlotinib) has been stressed [1, 2].

Interestingly, our group has already shown that the exhaled
breath condensate (EBC) can be a useful and noninvasive way
to collect biological samples derived from high up and deep
within the airways [3, 4]. EBC has been demonstrated to be
informative on molecular alterations of nonsmall cell lung
cancer (NSCLC) and to characterise the oxidative and
inflammatory process in the airways/lung [5, 6]. In particular,
we recently demonstrated an overlapping microsatellite
signature from EBC and tumour tissue of the same patient
showing that it already contained genetic markers potentially
useful for early lung cancer diagnosis [4].

Our aim was to verify the possibility to research EGFR
mutations in EBC and, therefore, to use them again as a
noninvasive diagnostic tool for lung cancer. For this reason, 23
patients with histological evidence of NSCLC were enrolled in
the study. As several reports have shown that the most
frequent mutations are in-frame deletions in exon 19, point
mutation in exon 21 (L858R) or amino acid substitution in exon
20 (T790M) which are implicated in the tyrosine kinase
inhibitors sensitivity [2], exons 18–21 of EGFR were sequenced
on DNA extracted from paraffin tissues of all cases and from
EBC of 10 patients.

EGFR mutations in tumour tissues were analysed first. Only
one patient presented with a pathological deletion in exon 19,
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FIGURE 1. Sequencing of epidermal growth factor receptor exon 19 in DNA

from a) exhaled breath condensate and b) tumour tissue of the same patient. The

pathological deletion 745_750del is clearly evident in the tissue but not in the

exhaled breath condensate.
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745_750del (4.3%; fig. 1). Several polymorphisms were present
in the entire analysed region in 21 patients. Most of the
polymorphisms were in the intron regions: rs17337100 IVS17-
104 C.A (n53); rs2017000 IVS19+96A.G (n56); rs10241451
IVS19-60T.C (n57); and one synonymous in exon 20:
rs1050171 G787A (n521; table 1). With regards to the EBC
analyses, we validated the possibility of using untreated EBC
for mutation detection, as reported in the only previous study
which investigated gene mutation in DNA from EBC [7]. By
applying PCR protocol on untreated EBC we were unable to
obtain sufficient amounts of clean amplicons. We then used
purified DNA to sequence. EBC-DNA was investigated in the
patient who presented with the pathological mutation and in
nine other patients carrying polymorphisms in introns 19 and
20 and in exon 20. No alterations have been evidenced by
sequencing these sites (fig. 1).

The same 10 patients have also been investigated for
microsatellite instability and loss of heterozygosity in the five
loci that have been identified in previous studies [3, 4]. The five
polymorphic microsatellite markers from chromosome 3p
account for hot spots of deletions in lung cancer and are
believed to be involved in lung carcinogenesis. The analysis
conducted in the EBC-DNA and the tumour tissue DNA
confirmed our previous finding of identical microsatellite
alterations in the two biological sites [4].

These results suggest that the cellular components present in
EBC are possibly not representative of the tumour. The
evidence that microsatellite alterations can occur in EBC-
DNA, such as in tumour tissue DNA compared with EGFR
somatic mutations, could depend on two main reasons. First of
all, microsatellite alterations are much more frequent and
depend on variations in a fragment of DNA some bases long,
whereas EGFR mutations occur at a lower frequency and affect
one or very few nucleotides. Secondly, microsatellite altera-
tions could depend on the action of predisposing factors (i.e.
alcohol, smoking, etc.) on oral mucosa more than on tumour-
dependent somatic alterations.

In conclusion exhaled breath condensate cannot be used to
investigate somatic alterations of epithelial growth factor
receptor. However, it is a suitable sample to detect suscepti-
bility markers for lung cancer risk.
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TABLE 1 Patients characteristics# and epidermal growth factor receptor alterations in 23 patients affected by nonsmall
cell lung carcinoma

Alterations Patients n Age yrs Histotype

745_750del 1 76 Other histotype

rs17337100 3 72 (57–78) Adenocarcinoma (n51), other histotype (n52)

rs2017000 4 69.5 (58–72) Adenocarcinoma (n52), other histotype (n52)

rs10241451 7 72 (57–81) Squamous carcinoma (n51), adenocarcinoma (n52), other histotype (n54)

rs1050171 21 68 (53–82) Squamous carcinoma (n53), adenocarcinoma (n58), other histotype (n510)

rs17337135 2 67.5 (57–78) Adenocarcinoma (n51), other histotype (n51)

Data are presented as median (range). #: each patient could present more than one epidermal growth factor receptor polymorphism.
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