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We would like to thank Collins and Walker for their comments and for acknowledging that this
is an area requiring more research to improve our basic understanding of Legionella [1]. We agree
with Collins and Walker’s suggestion that some characteristics of tap outlets and the bathrooms
can influence aerosols produced and may facilitate interpretation of the aerosol data. However, this
information was not taken, not being in the aims of the study. These aspects could certainly be
considered in future studies, to characterize the aerosols produced by the outlets, using, for example,
an aerodynamic particle sizer (APS) [2].

Regarding the viable air-borne Legionella, frequently detected at low concentrations (i.e., 1 cfu/m3

of air or 1 cfu per hour of sampling), our conclusions from the culture data are based on the
presence/absence of Legionella, not on concentration data. Furthermore, to confirm the contamination
source, Legionella pneumophila strains isolated from air and water samples were compared by SBT
(sequence-based typing). Results let us identify the same SB type from three out of four healthcare
facilities which tested positive for Legionella in the air by at least one culture-based method [3].

The article of Wiik et al. [4] reports that a high concentration of Legionella (>300,000 cfu/L) in
water is required to detect Legionella in the air. We apologize for not having mentioned this paper,
but our Legionella data range in water samples agrees with results reported by Wiik et al. [4]; that is,
viable air-borne Legionella was infrequently detected at low concentrations in water samples.

We agree with Collins and Walker’s suggestion about the need for future investigations regarding
genomic unit (GU) studies. We are going to plan a comparison between the number of GUs in the
water with the number of GUs in the air via molecular analysis by real-time PCR (polymerase chain
reaction) to give a better “estimation” of the emission factor.

We agree about the several key unanswered questions [1] which should be research priorities
considering a globally increasing incidence of Legionnaires’ disease. Regarding the first question on
what forms of Legionella are present in aerosols (viable or not viable) [1], we think that in the legionellosis
risk analysis it is important to evaluate the presence of Legionella regardless of viable and not viable.
However, we are aware that distinguishing the viable and not viable forms of the microorganism is
very important to reduce the overestimation of the risk in case of epidemiological inquiry. As we
reported in our manuscript [3], the molecular-based method real-time PCR could be combined with
measurements of viability such us DNA pre-treatment with ethidium monoazide (EMA) viable dye
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and propidium monoazide (PMA). In our study, this DNA pre-treatment was lacking, but this could
be an object of future research to add new information to deepen our knowledge on this issue.

We would like to thank Collins and Walker for their positive criticism and for any possible future
collaboration. Moreover, we thank the Editor for giving us the opportunity to provide a reply to
the letter.

Author Contributions: All authors wrote the paper and contributed to the revision of the final manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Collins, S.; Walker, J. Comment on Montagna, et al. Evaluation of Legionella air contamination in healthcare
facilities by different sampling methods: An Italian multicenter study. Int. J. Environ. Res. Public Health 2017,
14, 670. Int. J. Environ. Res. Public Health 2017, 14, 876. [CrossRef]

2. Chang, C.W.; Chou, F.C.; Hung, P.-Y. Evaluation of bioaerosol sampling techniques for Legionella
pneumophila coupled with culture assay and quantitative PCR. J. Aerosol Sci. 2010, 41, 1055–1065. [CrossRef]

3. Montagna, M.T.; De Giglio, O.; Cristina, M.L.; Napoli, C.; Pacifico, C.; Agodi, A.; Baldovin, T.; Casini, B.;
Coniglio, M.A.; D’Errico, M.M.; et al. Evaluation of Legionella air contamination in healthcare facilities by
different sampling methods: an italian multicenter study. Int. J. Environ. Res. Public Health 2017, 14, 670.
[CrossRef] [PubMed]

4. Wiik, R.; Krovel, A.V. Necessity and effect of combating Legionella pneumophila in 87 municipal shower
systems. PLoS ONE 2014, 9, e114331. [CrossRef] [PubMed]

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/ijerph14080876
http://dx.doi.org/10.1016/j.jaerosci.2010.09.002
http://dx.doi.org/10.3390/ijerph14070670
http://www.ncbi.nlm.nih.gov/pubmed/28640202
http://dx.doi.org/10.1371/journal.pone.0114331
http://www.ncbi.nlm.nih.gov/pubmed/25490721
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

