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Comparisons between portable and

chemoluminescence exhaled nitric oxide

measurements
To the Editors:

Exhaled nitric oxide fraction (FeNO), a well-established marker
of eosinophilic airway inflammation is elevated in asthma [1,
2]. A recent study showed that changes in FeNO are correlated
with changes in asthma control over time in unselected
patients [3]. It was also shown that monitoring FeNO enables
anti-inflammatory treatment to be tailored more efficiently,
thereby resulting in the reduction of inhaled corticosteroid
doses without compromising asthma control [4]. Although a
more recent study may slightly temper this enthusiasm [5], all
these data suggest that FeNO measurement may be helpful in
day-to-day asthma management and should, therefore, be
integrated into routine testing procedures. So far, however,
FeNO has been measured mostly with chemoluminescence
equipment that is expensive and bulky, thereby restricting its
use in specialised centres. Cheaper handheld devices (NIOX
MINO; Aerocrine AB, Solna, Sweden) using an electrochemical
sensor to measure FeNO are now available [6] and should allow
widespread use of FeNO evaluation in asthma management.
The few existing studies that have investigated FeNO measure-
ments achieved with NIOX MINO suggest that FeNO is well
correlated (albeit slightly higher) with FeNO measured using
the larger chemoluminescence analyser provided by the same
manufacturer (Aerocrine AB) [7–9].

In a comparative study, we used both NIOX MINO and a daily
calibrated LR-2000 chemoluminescence analyser (Logan
Research Ltd, Rochester, UK) to measure FeNO in 102 subjects,
including 58 asthma patients (43 patients were treated with
inhaled steroids) and 44 nonasthmatic control subjects. Our
results confirm that FeNO measured by using NIOX MINO in
accordance with manufacturer’s instructions is highly corre-
lated (r50.957, p,0.001) but consistently higher (p,0.001 by

paired t-test on log-transformed FeNO) than FeNO measured by
using our chemoluminescence analyser in accordance with the
American Thoracic Society/European Respiratory Society
guidelines. A Bland–Altman plot of log transformed FeNO

(fig. 1) shows a mean difference equal to 0.144 corresponding
to a mean ratio of 1.39 between NIOX MINO and our
chemoluminescence analyser (39% difference). This did not
prevent FeNO measurements, obtained with the two devices, to
be similarly reliable in discriminating asthma patients from
nonasthma subjects (i.e. similar area under the curve on the
receiver operating characteristic curve analysis; data not
shown). However the optimal FeNO cut-off points that
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FIGURE 1. Bland-–Altman plot comparing log transformed exhaled nitric oxide

fraction (FeNO) from NIOX MINO (MINO; Aerocrine AB) and chemoluminescence

(Chemo) devices. –––: mean difference; -----: ¡26SD. c
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emerged from the analysis were clearly different: 43 and
35 ppb for the MINO and Logan devices, respectively.

The methodology used in the two devices is different but this is
unlikely to explain the differences reported in this study.
Indeed, no difference was detected when samples of known NO
concentrations ranging 5–100 ppb and ambient air were
analysed with both devices (p50.18 by paired t-test).
Therefore, differences in expiratory manoeuvres were consider-
ed. A micro-spirometer connected to the NIOX MINO showed
that the expiratory flow achieved, when patients do expire
according to manufacturer’s recommendations, is identical to
that selected on the chemoluminescence analyser (i.e. 50 mL?s-1).
In contrast, the mouth pressures generated during the expira-
tory manoeuvre, when using the two devices, are notably
different; 5 cmH2O (0.5 kPa) is strictly imposed by our
chemoluminescence analyser while a range of pressures
between 10 and 20 cmH2O (0.98 to 1.96 kPa) is allowed with
the MINO device. KONDO et al. [10] showed previously that
increased expiratory pressures result in increased FeNO levels
determined at a flow rate of 50 mL?s-1 with a chemolumine-
scence analyser. In order to test this hypothesis, we measured
FeNO in 18 subjects (nine control subjects and nine asthma
patients) with the chemoluminescence analyser, before and after
a change in the circuit resistance that resulted in the generation
of a 15 cmH2O (1.5 kPa) expiratory pressure during the proce-
dure; a 24.6¡17.4% increase of FeNO levels occurred when the
expiratory pressure increased from 5 to 15 cmH2O (0.5 to
1.5 kPa; p,0.001 by paired t-test). Differences in expiratory
pressure, therefore, explain a significant part of the difference
we observed in FeNO levels measured with the two devices, the
remaining part being in agreement with that found in the
previously mentioned studies [7–9].

In conclusion, exhaled nitric oxide fraction measured by the
handheld device (NIOX MINO) is strongly correlated with, but
consistently higher than, exhaled nitric oxide fraction mea-
sured by a chemoluminescence analyser that imposes a lower
exhalation pressure. This suggests that monitoring exhalation
pressure might be important when repeating and comparing
exhaled nitric oxide fraction measurements in asthma patients.
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Tacrolimus for antisynthetase syndrome with interstitial

lung disease?
To the Editors:

We read with great interest the recent case study by GUGLIELMI

et al. [1]. They described the clinical course of a 52-yr-old male
admitted to hospital for life-threatening acute respiratory
distress syndrome (ARDS) and diagnosed with anti-Jo-1

antibody positive polymyositis (antisynthetase syndrome).
Improvement and recovery were mainly attributed to institu-
tion of immunomodulatory therapy with tacrolimus.

Polymyositis patients with anti-Jo-1 antibodies are generally
responsive to corticosteroids [2]. The patient’s condition
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