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Sputum induction with inhaled mannitol

in children

To the Editor:

Mannitol is used as an indirect challenge test to assess airway hyperresponsiveness in asthmatic adults and
children as young as 4 years old [1-4]. Recently, it has been tested with success in adults as a sputum
inducer [5, 6]. In children, induced sputum is usually obtained by hypertonic saline solution (HSS) and
has several indications, such as sample obtaining in infectious diseases [7], monitoring severe asthma [8]

and defining asthma phenotypes [9].

To our knowledge there have been no studies about the use of mannitol to obtain induced sputum in
children. The aim of this study was to assess the feasibility and safety of the mannitol challenge test to
obtain induced sputum in young children. This pilot study is part of a project to study bronchial

responsiveness and inflammation in asthmatic and nonasthmatic skier children.

This is a cross-sectional, observational and descriptive study. Healthy and asthmatic children (7-13 years
old) were randomly selected from a ski club (Ordino Arcalis Ski Club, Ordino Arcalis, Andorra). The

study was approved by the Ethics Committee of Nostra Senyora de Meritxell

Hospital

(Escaldes-Engordany, Andorra), and written informed consent from parents as well as authorisations from
the ski club were obtained for participation in the study. Inclusion criteria for asthmatic children were
diagnosis of bronchial asthma, regardless of the severity, and absence of asthma symptoms with no need

for short-acting B,-agonists or oral corticosteroids during the previous month.

The protocol study included: determination of the exhaled nitric oxide fraction with a NIOX MINO device
(Aerocrine, Solna, Sweden); skin-prick testing (ALK-Abell6 allergen extracts; ALK, Round Rock, TX, USA) for
the common respiratory allergens; and a bronchoprovocation test and sputum induction with inhaled mannitol.

The mannitol challenge test was performed by a progressive protocol [2]. Dry powder mannitol
(Osmohale; Aldo-Unién, Esplugues de Llobregat, Spain) was inhaled in step-wise doses (0, 5, 10, 20, 40,
80, 160, 160, 160 mg). Measurements of forced expiratory volume in 1 s (FEV1) were taken pre-dose and
1 min post-dose, with the highest value for FEV1 being recorded. A positive response was considered to be

when FEV1 fell by >15% or when FEV1 fell by >10% between consecutive doses.

To obtain the induced sputum, the child was encouraged to cough up sputum into a sterile container after

the inhalation of each mannitol dose.

Sputum examination was performed as previously described [10], following the method of Pizzicut et al.
[11]. In brief, sputum was separated from contaminating saliva and weighed. Samples had to weigh
>50 mg to be accepted as valid. The aliquot was then dispersed with four volumes of freshly prepared
dithiothreitol solution. The mixture was vortexed, and after being rocked for 15 min, four volumes of
Dulbecco’s PBS were added. The suspension was then filtered through 48-mm nylon gauze (Millipore
Corporate Headquarters, Billerica, MA, USA) and centrifuged at 314xg for 10 min. This resulted in the
formation of a cell pellet and supernatant solution. The supernatant was stored at —80°C for analysis of
inflammatory factors. The proportion of salivary squamous cells was noted and cell viability was
determined using the trypan blue exclusion method. The specimens were considered adequate if squamous
cells represented <20% and viable cells >60% of the total cell population. Cytospin cell preparations were
made using a cytocentrifuge. The cytospin slides were stained with May-Griinwald-Giemsa to determine
the differential cell count, made by counting 400 cells per slide. Sputum eosinophilia was established when

the percentage of eosinophils was >2.5% [12].

We studied seven asthmatic and 10 healthy children (table 1). All but one of the asthmatic children were
found to be atopic. Three patients had intermittent episodic asthma and four had persistent asthma, well
controlled with inhaled steroids in two of the patients and with omalizumab in the other two patients.

A successful sputum induction was obtained in 13 of the 17 children (76.5%), allowing an adequate study
of sputum cellularity (table 1). We did not obtain good sputum samples in three healthy and one
asthmatic child: two healthy boys with a viability of 53% and 54%, one healthy girl with a 0% viability and

one asthmatic boy with a viability of 66% but 25% squamous cell contamination.
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TABLE 1 Mannitol challenge and induced sputum results

Asthmatic Healthy
Subjects 7 10
Females 4 3
Age years median (range) 9 (7-13) 10 (8-13)
FeNo ppb 15 (9-40) 15 (13-30)
Positive mannitol tests 4 3
PD15s mg 304 (118-469) 421 (207-565)
RDR 0.03 (0.01-0.07) 0.01 (0.01-0.04)
Adequate sputum samples” 6 7
Sputum viability % 74 (68-87) 75 (63-84)
Sputum weight g 0.24 (0.10-0.29) 0.26 (0.2-0.38)
Sputum total cell counts-g x10° 2.1 (1.06-7.80) 1.3 (0.6-1.53)
Sputum eosinophilia 5 1
Sputum eosinophils % 5 (0-7) 0 (0-0.5)

Data are presented as n or median (interquartile range), unless otherwise stated. *: squamous cells <20%
and viable cells >60%. FeNo: exhaled nitric oxide fraction; ppb: parts per billion; PD1s: provocative dose
causing a 15% fall in forced expiratory volume in 1 s (FEV1); RDR: response dose ratio (final % fall FEV1/
cumulative dose).

The challenge test was well tolerated and adverse events were mild in all patients with no need to stop the
test in any case; cough (n=17), aerophagia (n=3), vomiting (n=2), sore throat (n=7), bad taste in mouth
(n=10). The median duration of the mannitol test in all the children was 55 (range 50-59) min.

In this preliminary study, we report that sputum can be successfully induced in children aged 7-13 years
with inhaled mannitol. The success rate of this technique to obtain a good sputum sample was somewhat
higher than our previous results using HSS: 62% in 108 children [10].

In a previous adult study, induced sputum was obtained from 89% of subjects during a saline challenge and
76% of subjects during the mannitol challenge. There was a lower total cell count in mannitol versus
hypertonic saline-induced sputum. However, sputum eosinophils and neutrophils were not significantly
different and using mannitol, a higher proportion of subjects was classified as having eosinophilic asthma [5].

The most frequent adverse event in our study was cough, with all children coughing during the test in
comparison with only 29% of asthmatic children in our previously published study with HSS [10].
However, this is an intrinsic characteristic of the mannitol effect, which may be useful to induce sputum
and the cough was not important enough to stop the test.

Otherwise, the bronchoprovocation test was positive in four of the seven asthmatic children and in three of
the 10 healthy children. Further studies are required in relation to the specificity and sensitivity of the test
in skier children.

In summary, in spite of the small sample size, the success rate in obtaining a good-quality sputum sample
was quite high. According to our results, the mannitol challenge test can be used in young children to
perform a bronchoprovocation test and sputum induction at the same time in order to study both
hyperresponsiveness and inflammation.
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