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Nasal potentials at high altitude

To the Editors:

In their recent publication in the European Respiratory Journal,
SARTORI et al. [1] explain the difference between their results
and previous studies by arguing that in other studies ‘‘no
particular care was taken to locate the electrode in the inferior
turbinate’’, without contacting the investigators who per-
formed the measurements that they criticise. This argument
is not acceptable for us. We can assure them that we paid very
careful attention to the placement of the nasal electrode as we
are well aware that potentials vary considerably in magnitude
in different regions of the nose [2, 3]. The fact that the
magnitude of measured potentials is comparable among all
studies at high altitude rules out a significant effect of the site
of recording and disproves the argument by SARTORI et al. [1].

We would like to make further observations on the discrepant
results which are summarised in table 1. In a study by
MAIRBÄURL et al. [5], performed in 1999 in freezing tempera-
tures and strong winds, subjects reported dryness of the nasal
epithelium. This was not a problem in a second study
performed in 2003 [6] when weather conditions were warm
and nasal dryness was prevented with aerosolised isotonic
saline. This manoeuvre entirely prevented the hyperpolarisa-
tion of total nasal potential difference. MASON et al. [4] and

SARTORI et al. [1] did not observe a problem with nasal dryness,
although the subjects in MASON et al. [4] bathed their nostrils
with isotonic saline twice daily. These variations indicate the
problems and difficulty of interpretation of nasal potential
difference measurements. MAIRBÄURL et al. [5] found no
statistically significant change in the amiloride-sensitive
change in the nasal potential difference (NPDamil) in high-
altitude pulmonary oedema (HAPE)-susceptible subjects; only
a nonsignificant trend was reported, whereas, in another study
by MAIRBÄURL et al. [6], significantly decreased NPDamil in
HAPE was seen, again pointing to possible effects of nasal
dryness. This argument is strengthened by the increase seen in
the chloride-sensitive change in the nasal potential difference
(NPDCl) reported by both MAIRBÄURL et al. [5] and MASON et al.
[4]. Increased NPDCl is compatible with increased nasal
secretion. This possibility was not addressed in the study by
SARTORI et al. [1].

In summary, these results indicate that the potential across the
nasal epithelium might very well be affected by climatic
conditions [7] to which the nose is exposed but to which the
alveolar epithelium is not [1, 4]. Due to this, particular caution
must be exercised when extrapolating data obtained at the
nasal epithelium to make claims about changes occurring at
the level of the alveolar epithelium.

TABLE 1 Studies reporting the change in nasal potential difference upon ascent to high altitude

Change upon ascent to high altitude Co-NPtot HAPE-NPtot Co-NPDamil HAPE-NPDamil Co-NPamil-is HAPE-NPamil-is

SARTORI et al. [1] NS
#

NS NS
# #

MASON et al. [4] "
NS NS

"

MAIRBÄURL et al. [5] " " #
NS

" "

MAIRBÄURL et al. [6] # # #

Co: controls; NPtot: total nasal potential difference; HAPE: high-altitude pulmonary oedema; NPDamil: amiloride-sensitive change in the nasal potential difference;

NPDamil-is: amiloride-insensitive nasal potential difference; #: decreased potential difference, more positive values; ": increased potential difference, more negative

values; NS: no significant change. Symbols are shown only when changes were reported to be statistically significant.

DOI: 10.1183/09031936.04.00135404

394 VOLUME 25 NUMBER 2 EUROPEAN RESPIRATORY JOURNAL
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From the authors:

We were pleased to learn that MAIRBÄURL et al. [1] recently
confirmed our data on the effects of high altitude on nasal
potential difference in high-altitude pulmonary oedema-prone
subjects [2]. This raises the important problem that their
previous data may represent an artefact [3]. We speculated
that, among other factors, differences in the recording site used
for nasal potential difference may have contributed to this
artefact. MAIRBÄURL et al. [1] now speculate that nasal dryness
and cold temperature, rather than improper location of the
recording electrode, was the cause for this artefact, but fail to
provide any direct experimental evidence for their speculation.

We have recently shown in mice that not only does a very close
relationship between nasal and alveolar epithelial potential
difference exist, but also, even more importantly, nasal
potential difference is very closely correlated (r50.81) with
alveolar fluid clearance [4]. Moreover, and of paramount
importance with regards to the translation of these findings
into the clinical setting, in mice, nasal potential difference very
reliably predicted propensity to develop experimental pul-
monary oedema and time of resolution of pulmonary oedema
in vivo [4]. In high-altitude pulmonary oedema-prone humans,
decreased nasal potential difference indicates that alveolar
fluid clearance is impaired, and, consistent with this concept,
stimulation of fluid clearance with the b-adrenergic agonist
salmeterol prevents pulmonary oedema during high-altitude
exposure [5]. Taken together, these data indicate that, when
used properly by experienced investigators, nasal potential
difference does reflect alveolar fluid clearance in both animals
and humans.
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