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Exhaled nitric oxide concentration is influenced by 
alcohol containing disinfectants

To the Editor:

Nitric oxide (NO) is produced by many inflammatory
cells [1]. Asthma is a disease in which inflammation
plays an important role.  Nitric oxide can easily be mea-
sured in the exhaled air of asthmatics and is used in
research settings as a marker for inflammation [2].  Several
studies, starting with ALVING et al. [3] in 1993, have
shown increased amounts of NO in the exhaled air of
asthmatic patients and normal values after treatment with
corticosteroids.  NO in exhaled air is measured by chemi-
luminescence.

We measure NO by having the patient inhale air with
very low NO concentrations (1–3 parts per billion (ppb)).
Values of NO measured in exhaled air by this method
range approximately 5–40 ppb [4].  By chance we found
a problem with the NO measurement after cleaning the
breathing system with an alcohol containing disinfectant.
We observed a sharp rise in NO readings and even more
in NO2 values. We tested the influence of ethanol by
administering a gas mixture containing about 5 vol% of
ethanol vapour to the analyser.  This resulted in a read-
ing of 22 ppb NO, while ambient concentrations were
only 2 ppb NO. A similar result was observed with a
second brand of chemiluminescence analyser.  Addition-
ally, we mimicked a small spill of disinfectant by spray-
ing 0.5 mL of cleaning substance (chlorhexidine 0.5%
in 70% ethanol) into the tube leading to the collecting
bag for exhaled air, while performing a normal proce-
dure for measuring NO in four subjects.  Between every
measurement, the system was totally dried with air for
10 min. A mean (range) baseline NO concentration of
19.7 (12–24) ppb was recorded, which increased to 24.3
(18–28) ppb after adding the disinfectant.  One subject
even showed an increase of 51% in NO reading.

The explanation is probably that ethanol disintegrates
in the reacting chamber into water and ethane, which is
a known source of interference in chemiluminescence
measurement [5]. Other organic fluids frequently used
in a hospital environment (acetone, ether, methanol) did
not influence the NO measurement, even when adminis-
tered in high concentrations.

Since NO2 measurements showed a much larger per-
centual increase when adding ethanol-containing sub-
stances to the system, simultaneous measurements of NO
and NO2 can therefore be used to monitor contaminat-
ing substances, such as ethanol.

Because the rise in NO readings with alcohol is only
slightly smaller than the rise during mild asthma exacer-
bations, we consider this influence of important clinical
interest.  To our knowledge, alternative non-alcohol-con-
taining disinfectant fluids with sufficient bactericidal acti-
vity are not available.  Therefore, we advise that only the
mouthpiece should be changed between subsequent mea-
surements and, furthermore, that the complete breathing
system should be cleaned with alcohol-containing sub-
stances only at the end of the day, so that ethanol can eva-
porate completely before the next day's measurements.
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