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Inhalation of aerosols by children: 
an ongoing controversy
Martin H. Schöni

In the observational report by Karen G.
Schüepp et al. published in this issue [1] the inves-
tigators tested a customised suspension of radio-
labelled Budesonide with a small droplet size of
mean mass diameter (MMD) of 2.5 ± 1.25 µm neb-
ulised by a new “eflow” device. The lung deposi-
tion was 36% which was significantly higher than
the 8% deposition with a conventional nebuliser,
which produced particles with a MMD of 4.2 ±
2 µm. Despite convincing visualisation of better
deposition using gamma camera technology the
results are preliminary and need verification as the
authors have recommended.

The Respiratory Society (ERS) Guidelines on
the use of nebulisers, compiled by members of an
ERS task force and published in the European Res-
piratory Journal in 2001 list problems with the sci-
entific background of clinical nebuliser use: short-
age of clinical trials, quality of reporting of pub-
lished trials involving nebuliser use, responsibility
of manufacturers, responsibility of prescribers and
technical aspects of the nebuliser [2]. Most of these
problems are apparent in the paper by Karen G.
Schüepp et al. Why does this paper reflect the
problems listed by the ERS task force?

First, it serves apples, pears, oranges and ba-
nanas: using two sets of nebulisers which gener-
ated two sizes of droplets, applying the method to
children with or without tightly fitted face masks,
either crying or breathing quietly during nebulisa-
tion, it introduces at least six variables, which are
distributed at random to the 6 children in this
study. This implies that every child in this investi-
gation constituted an “n of one” trial (ie, a trial in-
cluding only one person). The single new finding
is an improved deposition by using the “eflow” de-
vice. Masks which are not close-fitting, crying dur-
ing nebulisation and using bigger droplets have in
the past all been shown to result in insufficient depo-
sition. As visualised by gamma camera picture the
finding in one child of a significantly improved
deposition does however not generally imply, that
the used device is four times better than the con-
ventional nebulisers, as the reported deposition
rates of 8% versus 36% might suggest.

Second, the specifications and quality of the
nebuliser used, which generated higher deposi-
tion, are not described in the paper and also not
referenced. Significant basic information about
the nebuliser system – as it is generally requested
– such as nebuliser type and function, fill volume,
nebulisation time, residual solute volume etc. are

lacking in the “methods” section, despite the fact
that the “eflow” device and its actions have been
presented at several meetings on poster presenta-
tions [3–5]. It was shown, that in vitro this device
had a high respirable drug delivery rate and short
inhalation time when customised solutions and
suspensions were used; in vitro studies however
were lacking so far.

Third, the paper does not take into account,
that the figure with the significantly favourable
deposition pattern could be exploited by pre-
scribers as final proof of in vivo efficacy of this new
device. Therefore, the report also creates potential
problems regarding responsibilities of manufac-
turers and prescribers.

Why then was this report published? Does it
bridge the gap between in vitro and in vivo re-
search results? The authors of the study are in fact
very fair in weighting their results and indicate that
complementary combinations of delivery device
and drug formulations are necessary for determin-
ing optimal drug deposition in the lungs of chil-
dren. They also call for more results by way of ver-
ifying their observations and do therefore admit,
that the shortage of clinical trials and quality of re-
porting of published trials is genuine. The dataset
is unique and studies like the one here are difficult
to perform. It is understandable that larger num-
bers of subjects can not be included in such study
protocols. Nevertheless, the study has to be con-
sidered rather as an observational, interesting and
putatively promising report and not as an estab-
lished comparative research trial. More evidence is
required in order to make definitive statements
about the effectiveness of the new nebuliser. The
authors’ contribution to closing the gap between
in vitro nebuliser research and in vivo efficacy test-
ing in this first mini-step is well acknowledged.
However, it is the wish and hope of the author, that
the pleasing gamma picture from a single patient
is not misused (by manufacturer and prescriber) as
“proof” of high deposition with the new electronic
nebuliser device.

Correspondence:
Prof. Dr. med. Martin H. Schöni, M.D.
Department of Pediatrics 
University of Berne
Inselspital
CH-3010 Berne
E-Mail: Martin-heinrich.schoeni@insel.ch



1 Schüepp KG, Devadason S, Roller C, Wildhaber JH. A comple-
mentary combination of delivery device and drug formulation for
inhalation therapy in preschool children. Swiss Med Wkly
2004;124:198–200.

2 Boe J, Dennis JH, and O’Driscoll BR. European Respiratory So-
ciety Guidelines on the use of nebulizers. ERS Task Force Report.
Eur Respir J 2001;18:228–42.

3 Stangl R, Waldner R, Seemann S, Knoch M. In-vitro character-
ization of the eFlow electronic inhaler. 14th Congress of the in-
ternational society for aerosols in medicine, Baltimore 2003,
Poster P149.

4 Tservistas M, Sommer E, Knoch M, Hunziker G. Ultrasonic and
perforated-mesh nebulizers: fundamental differences in function
and performance. 14th Congess of the international society for
aerosols in medicine, Baltimore 2003, Poster P149.

5 Schüepp KG, Keller M, Jauerning J, Stangl R, Janssens HA, Tid-
des HAWM, Wildhaber JH. Assessment of an electronic inhaler
(eFlow) with budesonide solution using a baby cast model apply-
ing different breathing patterns. ATS, 99th International Confer-
ence Seattle, 2003, Poster 1607.

Inhalation of aerosols by children 174

References



What Swiss Medical Weekly has to offer:

• SMW’s impact factor has been steadily 
rising, to the current 1.537

• Open access to the publication via
the Internet, therefore wide audience 
and impact

• Rapid listing in Medline
• LinkOut-button from PubMed 

with link to the full text 
website http://www.smw.ch (direct link
from each SMW record in PubMed)

• No-nonsense submission – you submit 
a single copy of your manuscript by 
e-mail attachment 

• Peer review based on a broad spectrum 
of international academic referees

• Assistance of our professional statistician
for every article with statistical analyses

• Fast peer review, by e-mail exchange with
the referees 

• Prompt decisions based on weekly confer-
ences of the Editorial Board

• Prompt notification on the status of your
manuscript by e-mail

• Professional English copy editing
• No page charges and attractive colour 

offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich 

(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam, 

The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy

We evaluate manuscripts of broad clinical
interest from all specialities, including experi-
mental medicine and clinical investigation.

We look forward to receiving your paper!

Guidelines for authors:
http://www.smw.ch/set_authors.html

All manuscripts should be sent in electronic form, to:

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

Manuscripts: submission@smw.ch
Letters to the editor: letters@smw.ch
Editorial Board: red@smw.ch
Internet: http://www.smw.ch

Swiss Medical Weekly: Call for papers
Swiss 
Medical Weekly

The many reasons why you should 
choose SMW to publish your research 

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

Impact factor Swiss Medical Weekly 

0 . 7 7 0

1 . 5 3 7

1 . 1 6 2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
2

2
0

0
3

2
0

0
4

Schweiz Med Wochenschr (1871–2000)

Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001) 

Editores Medicorum Helveticorum


